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Fig. 1 Daily average N,O flux with precipitation, air temperature, soil temperature and N fertilizer
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Table 2 Corresponding wheat growth periods, precipitation, fertilization rates and N,O fluxes during the four measurement phases
(mm) (N kg/hm’) N0 (ng/(m™-d))
1 2014-10-21—2014-12-12 85.4 70 728.4 + 642.8
2 2014-12-13—2015-02-08 44.0 75 3753 +473.4
3 2015-02-09—2015-04-04 198.9 107 891.4 + 665.5
4 2015-04-05—2015-05-20 146.9 0 709.3 +792.3
4 ( 3) <« 42.3%
N.O 2 9
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Table 3  Pulses caused by precipitation, fertilization and combination of ‘Precipitation and Fertilizer’ in the whole season and their percentages

of total accumulated N,O Emissions
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Fig. 2 Diurnal variation of N,O flux and the soil temperature for the four sub-periods defined in Table 2
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Fig. 6 Relationship between different explanatory factors with N,O emission from wheat soils and the order of their importance
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Effects of Precipitation and Fertilization on N,O Discharge from
Wheat Field in Chongming Island, Shanghai Estimated by Eddy
Covariance Technology

ZHANG Mengshan', GUO Haigiang', MA Jun', LI Hong', DAI Shengqi',
GU Kaihua™, GAO Wei’, ZHAO Bin'

(1 Ministry of Education Key Laboratory for Biodiversity Science and Ecological Engineering, Institute of Biodiversity Science,
Fudan University, Shanghai Chongming Dongtan Wetland Ecosystem Research Station, Shanghai 200438, China; 2 Shanghai
Meteorological Service, Shanghai 202150, China; 3 Yangtze River Delta Center for Environmental Meteorology Prediction and
Warning, Shanghai 200030, China)

Abstract: As a major source of N,O emissions, cropland has been researched more, with precipitation and fertilization
being considered as the natural and anthropogenic key factors that affecting N,O emissions in wheat fields, respectively. Given
the low sampling frequency, most previous studies using the static chamber method may underestimate N,O emissions.
Meanwhile, the potential interaction effect of precipitation and fertilization on cropland N,O emissions have been neglected. In
this study, we reported the dynamics of N,O emissions and investigated the effects of precipitation and fertilization on N,O
emission from wheat fields at different time scales based on the eddy covariance observation. Meanwhile, the Boosted Regression
Trees method was adopted to quantify the precipitation and fertilization-related factors. The results showed that there were no
obvious seasonal and diurnal variation patterns of N,O flux in wheat fields. The average daily N,O emission was N,O-N 666.5+
669.4 pg/(m*-d) in this study, which was mainly released as a pulse. The ratios of precipitation and fertilization-induced pulses to
total N,O emissions in wheat fields were 29.4% and 19.2%, respectively. Precipitation increased N,O emissions, and which
responded rapidly to the precipitation events (mainly within a few hours after the precipitation). Meanwhile, the precipitation
promotion could last 1-2 days. Fertilization also increased N,O emissions, but existed a one-week lag. Considering the interactive
effects of precipitation and fertilization, precipitation events occurring within 1-8 days after fertilization significantly promoted
the emission of N,O. Therefore, the interaction of precipitation and fertilization should not be neglected.

Key words: N,O emission; Precipitation; Fertilization; Eddy covariance
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