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Reduction of nitrogen fertilizers combined with N conversion control additives influences CO. and CH, emis-

sions in winter wheat field

WANG Yan—qun', PENG Zheng—ping'’, MA Yang', WU Min', WANG Yang', SONG Xue-1i*, WANG Hui—xian’
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Abstract: In order to address the problem of increasing CO, and CH; emissions and potential greenhouse gas warming (GWP) caused by
excessive application of N fertilizer in wheat production, a field experiment was conducted to study the emissions of CO,, CHs and GWP
from wheat field soil under the conditions of reducing N, combined with N conversion control additives. Soil temperature, moisture and fer-
tilization significantly affected greenhouse gas emissions. Compared with farmers’ conventional nitrogen model, the average CO, emission
flux and total CO, emission from the N reduction models decreased by 8.3%~32.6% and 7.8%~31.6%, but the average CH4 absorption flux
and total absorption increases by 43.0%~130.8% and 49.4%~138.5%, respectively, with the total GWP and net GWP decreasing by 7.9%~
31.6% and 14.5%~55.5%, respectively. Compared with the N reduction model, CO, emission flux and total emission from models of the N

reduction model, combined with N conversion control additives decreased by 5.9%~26.5% and 6.6%~25.8% respectively. Average absorp-
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tion flux and total absorption of CH, increased by 19.7%~61.3% and 20.2%~59.7% and total GWP and net GWP decreased by 6.6%~

25.8% and 12.6%~47.9%, respectively. In summary, N reduction on the basis of farmers’ N fertilizer rate and N fertilizer combined with N

conversion control additives can significantly reduce soil CO, emissions, promote CH, uptake, and reduce GWP in the wheat season. Wheat

fields are the source of CO; emissions, and their emission flux has clear seasonal variations that are higher in summer, lower in spring and

autumn, and lowest in winter. Under the experimental conditions, the soil shows weak absorption of CH,.

Keywords : winter wheat; N reduction; conversion control additives; CO, emission; CHs emission
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Figure 1 Soil temperature and moisture in the wheat season
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Figure 2 Seasonal variation of CO;emission flux in the wheat
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Table 1 Emission of CO,,CHsand warming potential in the wheat season
e CO At CH. Wit €0, CH, HGWP TEM I C 4t #GWP
i Emission of CO,/  Absorption of CH4/ GWP/ GWP/ Total GWP/ Fixed amount of C/ Net GWP/
Treatments b
reatments kg-hm™ g-hm™ kg C+hm™ kg C-hm™ kg C-hm™ kg C-hm™ kg C-hm™
CK 9 047.0+189.0d 760.0£62.5a 9047.0 -6.9 9 040.1 17573 7282.8
FN 14 590.3+1039.8a 276.7+£32.2¢ 14 590.3 =25 14 587.8 5878.5 8709.3
RN 13 446.2+574.4ab 413.3+101.2de 13 446.2 -3.8 134425 5993.5 7449.0
RN+DCD 12 156.0+512.0be 526.7+77.7bed 12 156.0 -4.8 12 151.2 6208.3 5942.9
RN+CP 11 587.1£532.9¢ 610.0+£26.5abc 11587.1 =55 11581.6 6141.7 5439.9
RN+CR 12 559.9+1 226.4bc 660.0+170.0ab 12 559.9 -6.0 12 553.9 6045.2 6 508.7
RN+NC 9982.8+722.6d 496.7+15.3cd 9982.8 -4.5 9978.2 6099.8 3878.4

1 FFUR R NG 1 /R b PR R] 22 57 2. 3% (P<0.05) o

Note: The different lowercase letters in a column indecate significant differences among different treatments at P<0.05.
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Figure 5 Average CH, absorption flux in the wheat season
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