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N,O NH,
2) N,O NH,
N,O _ [4]
25 cm 100 cm
15 30 45 min
1 (Agilent
1.1 7890A) N,O N,O
2013 11 —2014 6
F=p x hxAc/At x 273/T
1100 ~ 1 400 mm F N0 (ng/(m*h)) p
16 °C (FAO) N,O (1.25kg/m’) h Ac/At
(ng/(L-h)) T
(0~ 15 cm) 2 46
1.56 gkg 120mghkg 10~12d
14 mg/kg 40 mg/kg 22.7 g/kg N0
pH (H,0) 6.25
" 6 NH, -
[4] NH
(N-serve CP) 3
24% 15 cm 20 cm
12 2% 1L 20 ml
1.2.1 5 /
DCK @N140 140 kg/hm? 0.098 5 mol/L. NH,
GN140+CP 140 ke/hm’ CP @NIS0 8:00—10:00 14:00—16:00
180 kg/hm*  BN180+CP 180 kg/hm*
CP 3 15 (5 m x 6 m) NH;,
3 30% 30%
40% 2013 10 d
11 23 2014 1 14 314 CP NH;
3 0.25%
1.2.3 Excel 2007
60 kg/hm*( P,Os ) 90
kg/hm’( K,0 ) SPSS 16.0 Duncan
(P<0.05)
2
2014
6 5 2.1
1.2.2 1) 1 2.51 ~6.28
I m t/hm? 4
(4 1.77 ~2.50
m x 5 m) (P<0.05) N180
N140 22.2% NI180+CP
(NUE  %)=( N140+CP 19.8%
_ )/ CP
x100 - (P<0.05) N140+CP N140
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17.8% 180 kg/hm’ N180+CP N140+CP
180 kg/hm* CP N,O 18.1%
15.4% (P<0.05) (P<0.05) 140 kg/hm? 180 kg/hm?
1 CP
22.6% ~ 33.5% N,O 39.3%
N180 53.7%(P<0.05)
N180+CP N140 2000
N140+CP 22.2%  19.8% _ K
= ——N140
g 900} —a—N140+CP
By —— N180
= —— N180+CP
CP 3
#
140 kg/hm®  CP X
25.2%(P<0.05) 5
Z
180 kg/hm* CP
11.3% (P<0.05)

£1 FEMBEKTETHA CP MINE~BMESR
SESSET

Table 1  Effects of CP application on wheat grain yields and N
usage efficiency under two N application rates
(t/hm?) (%)
CK 2.51+0.26d -
N140 445+0.13 ¢ 22.6+1.8¢
N140+CP 524+0.28b 283+£23Db
N180 544 £0.31 ab 30.1 £2.3 ab
N180+CP 6.28+£045a 33.5+3.0a
2.2 N,O
N,O
( 1) 1 N,O
1~15d
N,O N,O
CP
N,O (P<0.05)
N140 4 N,O

204.7 pg/(m*-h)  154.4 ug/(m>h) N140+CP
126.6 pg/(m*-h)  79.2 ug/(m*h) 180
kg/hm® N,O
N180 283.9 pg/(m*h)  226.7
ng/(m*-h) N180+CP 142.2 pg/(m*-h)
83.4 pg/(m*-h)
2 N,O
2.26 ~ 5.77 kg/hm?
2.73% CP
140 kg/hm? 180 kg/hm*  N,O
54.8%(P<0.05) CP

1.01% ~

KAt HIY (mm-dd)

E1 TRAAETES N0 HBERENNSEL
Fig. 1 Changes of N,O emission rates during wheat growth season
under different treatments
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Fig. 2 Effects of CP application on seasonal cumulative N,O
emissions under two N application rates
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2.3 NH;
NH; 2.01 ~
7.31 kg/hm? 0.64% ~ 3.56%
NH; (P<0.05) 2
NH;
(P<0.05) 3
( 2
CP NH;
140 kg/hm® 180 kg/hm’
CP NH;
39.1%~78.8%  10.8% ~ 64.7% CP
NH;
CP 1.75 1.46
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C 2
(P<0.05) NoOo P
%2 R CP RLIHIAIN I E TR cP i N
TMER NH, 1% B K500 140 kg/hm™ 180 kg/hm
Table 2 Effects of CP application on NHj; volatilization under CP N,O 39.3%, 53.7%
different fertilization stages in wheat season
NH; (kg/hm?) cp
N,O (D
N140 0.20+£0.08b 1.15+0.24b 0.66+0.17d 2.01 £0.24d f10] NZO NB(l;atia
N140+CP 0.34+0.03a 1.60+0.41ab 1.18 £0.37¢c 3.51+0.36¢ 2
N180 0.29+0.06b 1.67+0.14ab 3.06+0.30b 5.02+0.17b 13.5% ~ 19.5%
N180+CP 0.42+0.10a 1.85+0.21a 5.04+1.30a 731+1.18a N20
CK NH, 1.11 + 0.06 kg/hm? DCD
N,O [19-20]
3 CP
NH;-N  NO;-N N,O
CP
140 kg/hm® 180 kg/hm®>  CP 140 kg/hm®
17.8%  15.4% 180 kg/hm? NH;
CP 11.3% ~
252%( 1)
CP _
[17] NH; [7,21-22]
195 kg/hm? 140 kg/hm* 180 kg/hm?
9.0% ~ 24.6% CP NH; 74.6%
( DCD DMPP ) 45.6%
[11-12, 18] [8] DCD NH3
(231 Zaman 24 DCD
15.6%  39.0%
( 105 kg/hm?) NH, CP N,O
240 kg/hm? 180 kg/hm* NH;
(4] CP NH, N
NH;
CP DCD pH
NH; pH DCD
NH, 523.0% ~
575.8%!%
N,O pH pH
N,O [23]
NH, N
pH NH;
NH,"N NO;-N NH; 2.01 ~7.31 kg/hm®

[7]

0.64% ~ 3.56% ( 2)
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Effects of Nitrification Inhibitor Application on Wheat Grain Yield,
N,O Emission and NH; Volatilization

SUN Haijun"?, MIN Ju?, SHI Weiming”, ZHU Jiegui’
(1 School of Food Science and Engineering, Foshan University, Foshan, Guangdong 528000, China; 2 State Key Laboratory of

Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 3 People’s
Government of Jiushan Town, Weifang, Shandong 262500, China)

Abstract: A field pilot—scale experiment was conducted to evaluate the comprehensive effects of nitrification inhibitor CP
application on wheat grain yield, nitrogen usage efficiency (NUE), nitrous oxide (N,O) emission and ammonia (NHj)
volatilization from soil under different N applied rates. Results showed that CP application significantly increased wheat grain
yield by 17.8% and 15.4% when N applied rates were 140 kg/hm* and 180 kg/hm?, respectively. Furthermore, the NUE of wheat
was increased by 11.3%—25.2% under CP added treatments. The application of CP decreased N,O emission rates (especially
during the observed periods after basal and earing fertilizers applied) and thereby reduced wheat seasonal cumulative N,O
emissions by 39.3%—53.7%. However, the total NH; volatilization of wheat season observed under CP added treatments were
1.46—1.75 folds of that observed under their counter treatments without CP, which were mainly observed during the monitoring
periods of basal and earing fertilization. We conclude that the CP application can promote the NUE of wheat, thereby enhance
wheat grain yield, and reduce N,O emission, whereas lead to higher NH; losses at a certain degree, thus should be controlled.

Key words: Nitrogen usage efficiency; Ammonia volatilization; Nitrous oxide; Nitrogen application rates; Nitrification

inhibitor
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