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Effect of Nitrogen Fertilizer for Wheat on N,O Emission and Denitrification in Purple Soil
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Abstract : In this study, the static chamber and gas chromatography (GC) methods were used to investigate the effect of fertilizer application
on N,O emission and denitrification during the wheat growing season. The results showed that nitrogen fertilizer application enhanced N,O e—
mission and denitrification in the agro—ecosystem. The average N,O emission rates were 2.71, 2.42 gN-hm=+d™ and 1.97 gN-hm=-d for
high nitrogen(HN), medium nitrogen(MN), and no nitmgen(NN) treatments, respectively, and the average N,O emission rates were 2.42,
2.14 gN-hm™?-d™ and 3.13 gN+-hm™>-d™ for urea(UN), ammonium sulphate( AS), and potassium nitrate(PN) treatments, respectively. The
average denitrification rates were 4.91, 4.50 gN-hm™?-d™ and 1.67 gN-hm™>-d™ for HN, MN, and NN treatments, respectively, and the aver—
age amounts of denitrification were 4.50, 3.68 gN-hm™-d™ and 5.29 gN-hm™?-d™ for UN, AS, PN treatments, respectively. Significantly posi—
tive correlations between the amounts of fertilizer application and N,O emission, denitrification were observed. PN contributed most of N,O
emission and denitrification, on the contrary, AS contributed the least among the three fertilizers. Seasonal variation was found for the N;O e—
mission and denitrification, while higher N,O emission and denitrification was obtained in warm season than that in cold season.
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Figure 1 The geographical location of Yanting County
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Figure 2 Effect of fertilizer amounts on N,O emission during the wheat growing season
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Figure 3 Effect of fertilizer types on N,O emission rate during the wheat growing season
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Figure 4 Effect of fertilizer amounts on denitrification rates during the wheat growing season
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Figure 5 Effect of fertilizer types on denitrification rates during the wheat growing season
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Figure 6 Seasonal changes of ammonium nitrogen and nitrate nitrogen contents
F 1 hEHh N0 Hi B EMREAHERER NO/(NO+N,) b (&
Table 1 Total N,O emission , denitrification loss and N,O/( N,O+N,) ratio in the wheat field
HH N0 HEffE /kgN -hm™  (NO+N, ) HE H /kgN - hm™ N0/ N:O HE R 5% (NO+N)HER Z B/ %
N Emission of N,O Emission of(N;O+N,) (N;0+N,) Emission rate of NO/%  Emission rate of(N,O+N,)/%
ZABIKFE Nitrogen fertilizer application rates
0 0.40b 0.35B 1.15(ns) - -
150 kg-hm™ 0.52ab 0.92A 0.56(ns) 0.08 0.38
250 kg+hm™ 0.54a 1.00A 0.55(**) 0.06 0.26
HAEFFh Nitrogen fertilizer types
TR, CK 0.40b 0.35b 1.15(ns) - -
JRZ UN 0.52ab 0.92a 0.56(ns) 0.08 0.38
Wilgsk AN 0.46ab 0.77ab 0.60(*) 0.04 0.28
THEREF NN 0.67a 1.11a 0.60(ns) 0.18 0.50

E: (DFRPFEGR—FIEAR R B L BHRER, KEFRFRE 001 KFERE, /NEFEERLE 0.05 KEREE; Q)FESHHMFEE
TR R —ATHOE ] B A LS SR o ns: BB 0 BEAKEH 0.015%: BEAKFEH 0.05;, TR,
Note: (1)Each value represents the mean(M=SE) of three replications. Means within the same column followed by capital (small ) letters are significantly
different at P<0.01 (P<0.05). (2)Symbols in brackets means the result of paired comparison for the data. ns:no significance; **. P<0.01;*.P<0.05. The

same below.
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B HE R B AR K (32 2) 0 A N0 HERCERE |3
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T A RHEAR Ay 0.05 kg-hm?, i 5 AR ZE

5% (P<0.05). MIAHILHER BEHRE , SR
BIAFT 1.84 kg-hm??, RHAUPIFFRAEALBEA) 4.6~8
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Table 2 Total N,O emission, denitrification loss and N;O/(N;0+N,) ratio during the fallow stage

W H N0 HEf# & Emission of N;O/kgN+-hm™ (N 0+N,) HEff & Emission of(N,O+N,)/kgN-hm™ N,O/(N,O+N,)
A CK 0.05b 0.24B 0.20(**)
JRZE UN 0.15a 0.40B 0.39(**)
ilkE? AN 0.19a 0.23B 0.82(ns)
THARER NN 0.15a 1.84A 0.08(**)
5, BEBTHRABKRSEMESELI(P<0.01),  RIEKISEEEETES,

X 2 B AL S A B XK PR oK H NLO HER 152
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