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Assessment of Gaseous Nitrogen ( NH, and N,0O ) Mitigation After the

Application of a Range of New Nitrogen Fertilizers in Summer Maize Cultivation
FAN Hui, JIANG Shan-shan, WEI Ying, JIANG Jing-yan "

(College of Resource and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: In order to evaluate the potential of a range of new nitrogen fertilizers in comparison with the conventional fertilization to
mitigate ammonia (NH;) and nitrous oxide (N,O) emissions, a field experiment was conducted to investigate NH, volatilization and
N, O emissions from the summer maize field and the relevant driving factors under the different nitrogen fertilizer treatments. Five new
varieties of nitrogen fertilizers including the urea ammonium (UA), stability urea with dicyandiamide and hydroquinone ( UHD),
sulfur coated urea (SCU) , urea formaldehyde compound fertilizer (UF) and organic fertilizer (OF) were applied in this experiment,
and conventional fertilization ( compound fertilizer + urea, CK) was used as the control. The nitrogen amount of 300 kg-hm 2 was
applied in all treatments. Correlation analysis results showed that both NH, volatilization and N,O emissions were influenced by
environmental factors. They were negatively correlated with soil water-filled pore space (P <0.05). Moreover, N,O emissions were
positively correlated with soil nitrate nitrogen (P <0.01). Regression analysis showed that N, O emissions were mainly determined by
the soil nitrate content, while NH, volatilization was mainly dependent on the values of soil ammonium nitrogen. Compared with CK, in
addition to UA, other fertilizer treatments decreased the NH; volatilization, especially the UF and OF treatments decreased NH,
volatilization by up to 37% -43% , while all treatments had no significant difference in N, O emissions. Considering the total gaseous
nitrogen losses (NH, volatilization + N, O emissions) , in comparison with CK, the UHD, SCU, UF and OF were reduced by 9% ,
5% , 30% and 23% , respectively, while the UA was increased by 3% . Therefore, considering environmental benefit under this
experimental condition,urea formaldehyde compound fertilizer and organic fertilizer were more suitable for maize cultivation.

Key words : summer maize ; nitrogen fertilizer; ammonia volatilization; nitrous oxide emission
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Fig. 1 Variation of precipitation, WFPS and soil temperature at 5 ¢cm depth during the maize growing season
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Fig. 2 Dynamic variation of ammonia volatilization during the maize growing season
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Fig. 3 Seasonal dynamic variations in N, O emissions during the maize growing season
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Table 2 Cumulative emissions of NH; volatilization and N, O emission

g NH;-N %*ﬂfﬁﬁ% HIXHF CK N, O-N B2 R i WA T CK/% %7‘5/35—1?59%_;5’% X T CK
/kg+hm~ /% /kg-hm ~2 /kg-hm /%
CK 30. 58 +3.25ab 100 11.63 +1. 30be 100 42.21 100
UA 33.14 £1.96a 108 10.49 +1.67¢ 90 43.63 103
UHD 22.64 +3.30ab 74 15.73 + 1. 48ab 135 38.37 91
SCuU 22.83 +4.29ab 75 17.26 +1.97a 148 40.09 95
UF 17.36 +1.55b 57 12.00 + 1. 81bc 103 29.36 70
OF 19.15 +2.51b 63 13.22 +1. 59abc 114 32.37 77
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Table 3 Pearson correlation coefficients for NH; and N, O emissions against environment parameters

AT R A A +- iR WFPS
LT A 1(138)
HKR 0.114(90) 1(90)
TSR 0.533** (48) 0.298(30) 1(48)
BASR ~0.183(48) 0.361(30) 0.339" (48) 1(48)
T+ HEIE 0.116(138) 0.067(90) ~0.069(48) 0.007(48) 1(138)
WFPS ~0.229** (138) ~0.241*(90) -0.515%*(48)  —0.130(48) -0.171* (138) 1(138)
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