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Abstract : Nitrous oxide(N,0 ) is one of atmospheric greenhouse gases generated from dryland agro—ecosystems. Seeking its mitigation mea—
sures is a hot topic in global climate change studies. We investigated how the fertilizer application strategies could affect N,O emissions from

the agricultural soils in the North China. The field experiment was conducted in Qianxi County, Hebei Province. Nitrous oxide fluxes were

measured using static chamber—gas chromatography from November 2011 to November 2012 at the spring maize fields with four different

treatments, i.e., chemical fertilizer (NPK ), manure fertilizer(M ), combined manure and chemical fertilizer (50%M+50% U ), and Control

(CK). The DNDC model, which was validated against data sets of N,O fluxes observed in the experiment, was used to estimate the net

greenhouse effects of different management practices and their long term impacts on soil organic carbon(SOC) dynamics. Nitrous oxide emis—
sions from the spring maize fields under different treatments had similar seasonal patterns, varying from —17.56 pg-m=2+h™' to 157.25 pg-m=-

h™". Obvious N,O emission peaks were observed during the freeze—thaw period, with a maximum flux of 83.85 wg-m=-h"". The annual cu-

mulative N,O emissions were 1.49, 1.20, 0.82 kgN -hm=2-a™ and 0.61 kgN -hm=+a”', and the N,O emitted during non—growing seasons was

40.6%, 59.2%, 61.7% and 60.7% of the annual N,O emissions, for treatments NPK, 50%M+50%U, M and CK, respectively. Nitrous oxide
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fluxes had a significant positive correlation with soil moisture( WFPS) when WFPS ranged from 19% to 37%. However, there was no signifi—

cant correlation between them when WEFPS was from 37% to 70%. A significant positive correlation was found between N,O fluxes and soil

temperature (5 ¢cm) under the conditions of suitable soil moisture and abundant substrate. Combined application of synthetic fertilizer and

manure could reduce the net greenhouse effect by 33.5%, without decreasing crop yields. In addition, this treatment had positive effects on

long—term SOC dynamics (50 years ). It is concluded that implementation of manure amendments would effectively mitigate greenhouse gas

emissions and increase the SOC in agro—ecosystem.

Keywords: spring maize; combined application of manure and inorganic fertilizer; N,O; DNDC; net greenhouse effect
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Table 1 Type and rate of fertilizers used in the experiment
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iBJE Topdressing
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kg+hm™ N/kg+hm™ kg+hm™
CK 0 0 0
NPK 0 72 108
M 180 0 0
50%M+50%U 90 36 54
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Figure 1 Dynamic of N,O fluxes of different fertilization treatments
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Table 2 Correlation coefficients of N,O flux with soil temperature,

soil water content under different treatments
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CK 0.127 0.515%* -0.181
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AR

Note: *, ** indicate significant at 0.05 and 0.01 levels.
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Figure 2 Daily mean air temperature and precipitation at the experimental site
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Table 3 Cumulative N,O emissions, corn yield, emission factor and

emission intensity under different treatments
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Figure 3 Cumulative N,O flux of soils under different treatments
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Figure 4 Comparison of observed(filled circles ) and simulated(solid line ) of N,O emissions in spring maize field
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Figure 5 Comparison of observed(filled circles) and simulated(solid line ) of CO, emissions in spring maize field

250r 230 &

E
=
;1.50- 1.53
S' 1.00f 075
0.50F ﬂ
0 M

NPK 50%M+50%U

Kb Treatment
B 6 AEAEEBERN

Figure 6 Net greenhouse effect of different treatments

TR BB RS S B A FH - 398 [T Rk O R0, 35 1) [T ¢ 0 “
HE" WA A RR . BT HILAE L8R FLit P AR IR 23
N AR T 67% , W fdi ™= 5t T RE 1 14.9% , A Re R4~
e FIRCHE A8 P39 o it FF A AT LR X o] Bk D Py S R
T B R () RUE f ) A 9% o

3 He

(DASKI I E -5 AR T AT s A
HH S, Qs 8 SR AL I E 7 K NSO

HHE R0V Net greenhouse effect/

CK

Az K ZEHE R 0.21~1.19 kgN - hm2, J&] 5 2510 46
A6 R 5 B B B oK NO A K B HE R R
0.18~1.17 keN-hm?, (A= F Kk E R4 K NO
Hec: , ZEABESE o, 2R K 2 NLO HER B 0.24~
0.90 kgN - hm™, 25 AbBRAE A= & ZHER A SR AEHE RS
140.6%~61.7% , PHILARAE K ZE NO HF il A N 2
Mo AEAERZE NLO HEmons 3= 88 SR VR A A B,
e KHEE R 83.85 wg-m™-h™', ¥ 5 K W] REJ2
e KR Bt 3 S UR 3 1 g VK B, ol k7 Ak I A
g, FIF 5t Ykt RO AR AR FR =42 N0, ]
[F] B K S LA NLO ARSI, 7 3Rk J5 N0
R LA FE /- HE= 2, Van Bochove SE2HA A AR R X6}
- SR R T B A 3 AT R R R T
AT G P T P 3 i, SR RHENLO AHERI . (A3 1=
B2, ASIEERJREAE A S 10 d P33 W3 NLO
HERGE o 3 T2 B A7 S KR BRI, B T RS £
S KRR, AT A L0 PR 2B AR 7
IR R R R T R S AR A i

RRA 1 A Ak S g R 3 250, FE AR 0 A A 4 2t ]
27 NO g4 , Bremner 2521 Barton Z8PUAF5T



R, E ATHUIGHUIRHICAG A F KA I N.O HIH i S8 (R B 2509

R BRASAR A o 28 B e i ) R K o S e 2k 1 T L i
U CASAAE F R = AR 1) NLO Stk — 25 1A oy
Ny, A2 B NLO WIS 42

(2) A HILICHLTRC it FH 5Pt A FLAE 45 it A I 2 g
W/ NO IR, (H A LI ™ i A e b H A
3 TR, A LKL A B ™ e [RI AL AT A B G B
FES NI NOZIE S 5 2% B R AT T, TRt
FAPUERHEROR . BEAF DNDC BRI AT ML G
MLHECHE . Bt AL AE AT AL BRIEA T T 50 4 RUBE A1
ST (B 7)RBT, BEE B EAERR IS, 135808 )
S RNWHHAE ,, T HEA HLER (SOC) & it B 4F B AR , /EW
FRAEFIA MU 8 AZ 3 HLAR 1 22k U5, A L
JeHLECH AL BR TP HUIE A B T 3 v ) sk ]
A7, SOC % & T et Hasi sz , 50 H LU A MLICHLED
JitiAb F T SOC 5 5 AL HE At B A #1451 5 1.0%
H15.0% . L, A HLICHLECiE AL BERESS ZEAS ™ DR
Jith b 2 i

39000 [
38 000
37000 F
36000
35000
34000 F
33000 | O NPK

32,000 - ®  50%M+50%U
— CK

L3 L SOC/keC - hm

31000 -
30 000
0

0 20 30 40 50
t/d
&7 REAER L EFHBRT L AIKE R

Figure 7 Long term dynamics of SOC under different treatments
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