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Tablel Soil physicochemical properties of winter wheat field

2 %ﬁ” Wﬁfﬁ%’g J@ﬂz’ﬁf MW‘E, ﬁi‘JLJﬁ
om )ﬁ%o&};@&z/ Jﬁ%éﬁgl Jﬁ%éﬁgl Jﬁ%éﬁg/ SR AU
% (mg-kg”) (mg-kg”) (mg-kg~) %
0~10 0074 37.95 115 62.90 1.28
10~20  0.064 3058 90 30.62 1.24
20~30  0.045 27.99 65 2332 0.99

WG 3 NAEBE, AL 3 REE, FE RN
0.1 hm?, #AbH ] /ENL: 1) BBF (CT): Tokiisk
Jei, FEFPRMREAT IO, OB, BeBtLERE i (Bf
R 8cm, BHEFEFERIBE BRI AT ), HUIMERIAE—i (HHRZ
18cm), HETHL)E, HEA/NEZ. 2) Edt (RT): TRk
Jei, FEFPRMREASEOE I, oG, FeRtHURERpE CBF
T 8 cm, KA FT AR ), R/ NFZ . 3) Gk (NT):
TKWGRSE, BKFEFF B T AR, SR e BHE
BIHL— R PR SE RS TR IE . AR B RP S BUE AL . 5%
PHEA BN . FORFEFFEIR A RE H, BIBE. Bedk
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Fig.1 Precipitation and daily mean air temperature in winter
wheat growth stage
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1.3 HUEHHR

K-H Excel 2007 Fl SPSS 17.0 4T 56 H4 4>
BTe SKH LSD J7 v R 36 5 A7 5 2 20 A R S 2 1
. 1EKIRIY SigmaPlot 11.0 % 58 B .
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BAbHE 2 (R SRR . ERHE 24 hs, BBk FEdk 2
bk NLO HEBUR 4> 31 7.14. 10.09 A1 10.86 mg/m?.
FERHE 720 )5, BHIAE NLO HEBCE K, T eRk R S
AN, 3 BB E J7 20 R BUHE R 4 0 B
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FUBE S HERE. Sk AbBE ) 2 S0k B 5% K.
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Fig.2 Tempora variability of N,O fluxes with different
tillage methods shortly after tillage
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WA BIMHBRR 0L, 2t el Be 2 th TRk AL
PR NERLES 73 B EENR JE 14, T S AR AL B IR
STAER)Z 0~5 cm L3, KEFE WFRFTAILE A
TIERAEYRAE TEE R C N P, FHINEE 0~5em -
BRALB L THURE s X Gk 2), AR T NO
Hese 5 4 o) gl ORI, 1E SRR ET NO HETK
B
*2 BMERIRTRMEIIELFLEERNTL

Table2 Changes of soil total porosity of different layers before

and after tillage
BHERT 12 /em PHERE - ZIem
sl
0~5 5~10 10~20 0~5 5~10 10~20
#HICT  046a 0.44a  042a 0.62a 0.55a 0.55a

WHIRT  05la  047a  04la 0.60ab 0.52a 0.39b
MHINT  048a  043a  04la 0.55b 0.45b 0.42b
iE: a b, ¢, dftFE LSD (P<0.05) /K25 BN, CT—RIBE; RT—IEH;
NT—%#, TH.

2.1.2 A EAF 8 N,O HEA4FAE

KNEAFIAN, AFEBHER I N,O HEB R BUAH )
AR (B 3). RBAW ()5 45~165d) 4t
B3 KA NLO HEBCIUE, B e R St 4/ N2 B NL,O
LI BRI o AE AN 22 5 R R 0 i ) A
T8 B NO FHE I I, v AT IR A 2 NLO Wi
B, N 0.27 mgl(m? - hy. &/NFEATE I NLO HEBUR &
DAERH e s BB S St BeAIS, 23k 134.47. 113.65
H169.51 mg/m?, JLrbEHE. BERE S S B Ab R 25 SOk F
5% EHK, XA RES8IPE BERE R B Ch g, I
HBERE T AR E ZE e R LR K. FR, BRI
WX NLO HEBE — 2 5. AERR KA 2 )5, &4k
HNLO HEc) S48 ks

04 —— CTH## —o— RTHEB —v— NT %} 13

| 25
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Fig.3 Precipitation and N,O emission of winter wheat field with
different tillage methods in the wheat growing season
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Fig.4 Dynamics of average soil temperature with different tillage
methods in the layer(0—20 cm) of winter wheat field

T I S BR AT H 5 DR IR 2 A4S NoO ki B T30,
AR it A /N 22 FHNRO HlTECE it A A 50 70 B 3
B (R 3), BI#HS BT NL,O HEB0E & 5 & )2 I
WIS IEAOCOCR, MR LS 25 cm il 5em
M R IA B R EAH R KR R . WA Z IR T S
FAEFE NLO HETB I Ze MU T LUE Y, BB A T 10
NoO FIFECE i RO AH SCRE v BB, S MR FE T
M NoO fiGl HAE 20 em FIMIR AL 247§ 2.5, 5 Al
10 cm HIBCAUME, THERFSIE T AR H N,O Hisum & 5
2.5 cm MLl BLATME B dfo

3 AEHEREET S NEANOHMBESE LR
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Table3 Correlation analysis and simulation equations between

N,O emission fluxes and soil temperature in different soil depths
under different tillage of winter wheat field

+Z2lem  4bFE FHK R VLT YERH R

BHFCT  0750**  y=0.0017x —0.0098 0.5626

25 WEHFRT  0.698**  y=0.0028x — 0.0075 0.4876
G NT  0.673**  y=0.0019x + 0.0004 0.4530
BHFCT  0733**  y=0.0022x—0.0115 0.5366

5 et RT 0.620* y = 0.0023x — 0.0020 0.3843
%fF NT  0.631**  y=0.0018x —0.0005 0.3980

B#ECT  0742**  y=0.0023x—0.0126 0.5500

10 WEHFRT  0.651**  y=0.0025x —0.0048 0.4235
%ufF NT  0.678**  y=0.0022x —0.0031 0.4597

BHFCT  0752**  y=0.0024x —0.0154 0.5655

20 Rk RT 0.622* y = 0.0025x — 0.0058 0.3865
GHFENT  0.691**  y=0.0024x — 0.0068 0.4772

W REEEL n=17, *p<<0.05, **p<<0.01.



170 AN TR R

2011 4

2.2.2 A AAKILRE

FEAFIE AR, BBE. BBk b4/ 32 1 1
FKALBRE (WFPS) SEIUAHF 2= AR L, AN Ab B
WFPS £l 4 NT>RT>CT, H#& bR % Sk 3] 5%
WEAK (B 5. BNLNEEFIA, NO HEBREE
WE BEAK TR WEPS 2T etk . A&/ fEFl G 115d
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Fig.5 Dynamics of water filled porosity space under different
tillage methods in the layer(0—20 cm) of winter wheat field
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WFPS 513 N,O HElUE £ i, &/NEH&M G 115 d
W, 5403 WFPS 5 N,O HE0E 5 52 571G, (HHAT NT
EERE AT, MKERECN-0798; EX/NEIER G
115 d BRI, &AL F WFPS 5 N,O HEBGHE H 7F 5%
KF BB IEME, CT. RT & NT AR50 &0
4 0.797.0.822 1 0.894., — 3 [AAH M 45 SR K WH , WFPS
AR R ZIRT, BT RT3 NLO IR
2.2.3 HIEAAIEE

LB 43 A WK B R R W A 4K R 1 A
20878 AL ) S i A B R 3 A R K B
migte e SRR EAT 5 R K 2 A NLO ik rioRe e 1 fr) S At
by I T LR, S HHMELEER ) 0~5 em 13
AR S NO HEBU R A A, X ERE 5
OGRS, RILBAMREZ AR (R 4. RZ2 TS
ARG, A FT O M NLO WP i, HARJZE S /KR
BA%, NO EZEMIEmAER =4, Mz 72 LM
O, W] B8 R R A A AE F (AN s M2 T ik 2> NLO 7=
Ao Rk, B 0~20 cm. Jigdt 0~5cm A %&H 0~5cm
TIEARSALBE S NO HEC R A OC, XS AFERHER
R IR ARG RACR . K, T8
WRIEAE 18 cm fiAq, fHHFLE 0~5 cm. 5~10 cm AH5E40 T
KB E AT, RPHE 0~5 om iA B8 U
1E 5~20 cm, AHPEDHT 7R, NT 5 RT R IEAHDG,

R NT LB, 3 28 25 IEAH K, 1K AT e A2 KA 7F 5~
10cm. 10~20cm, RT. NT 3R~ fLBER N, 11
o S A NAL B HLAUBE b T35 52 B UAHE 3) m B
RGP HESE, AT SR A F AR R Y. o
x4 TRBHMEREET NOHMBESRERFESILEE
HITE 2 M4
Table4 Correlation analysis of N,O emission fluxes and
soil air-filled porosity under different tillage layers

T HEHHZIem
sl
0~5 5~10 10~20
F#ECT -0.785** -0.696* -0.452
JeRF RT -0.210 0.585 0.498
G BENT -0.661** 0.644** 0.657**

FE: KRR n=17, *p<<0.05, **p<<0.01.

2.2.4 X3E CIN

FEFFE AT, AFRBHETT R 3% CIN L 2E 514
0~5cm. 5~10 cm A% 5% % & /K°F, M7E 10~20 cm,
CT 5 NT Z5AEE (K5, ANFEHX)ZR1TE CIN
oA 12 ) 18 VBN, SMARIN CT<RT<NT.
HIO T BBERERE, bl 1 B e g ) s a0 AESY
FEAFIC HR Bk G, BT BB IEs, Eept &
TR CIN LLEI B w TRIPE Bedt, X Rt T8
BEy BERE N LA U R, I, BEE. EdtAL
PRI A UBAE FH K 5 2 ) BUIE B R )= 1) T3, koD
TRENER O o R ERS 3R CO N A AT —
SEMLLEITEH, R CIN EAEARR, W5 ERMAEDN N
BAERAM, N 2RI RS, Ak Tk
SRR o 8] 7740 NLO A2 B Toma Y S8 5T 4
NoO #HFJi 5 CIN L 2K, N,O BARHMEREE CIN
b 1) B it s on =

x5 TRHEHEETEERXLECNLL

Table5 C:N ratio of different soil layers under different tillage

methods
T HEHHZIem
ab B
0~5 5~10 10~20
ECcT 13.58¢c 13.89¢c 14.43a
EHIRT 14.91b 16.89b 12.76b
G HENT 15.71a 17.74a 14.46a
3 i it

3.1 TRHEREHET NO HEMAFE

A A3 NLO Hil 52 21 35 KR . TR S .
T B ARBL SRR s, JREL M AEY S5
Bk — A ACAE P T 2B o BEFERTH NLO HEURFIE B,
NT F1 RT 4% N,O #8227 CT, X5 NT #l RT i
JER AR KK R RFEM G et 7=
MIRRIR, ARSI K 73R = TR gL s, AR T
O, [ 15, [ 22 A 39 1) - 3838 5 R B 3 B 1 T NLO
7= A FRE TR, R Ak B UK AEDRL 3B 0 BN 3R 2
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fgs T a1, HIRE LEMAE S B, AR N,O
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ZNFHEE M NO FFfE RN, fEtedb& N
FH SR F RS FTI6 HH e BERE AR S i, 7T LA 2 BRI 3 NL,O
HEi, x5 Six A1 Elmi TS5 B R . Six MY
Gt T HE NLO BEHCR ARV 2w T 1 AU, (HLBE I (7]
MR 2B W . T Elmi 25PARFT 45 e L, S BRI
THMBHE, NO HERCRAMLE, HEEHE (p<0.05) 1k
T BT

AN G2 K 43 IR I 3 T 7 3 B R R K I 5
Wiy, i S KR R O W AR 4k, T NLO
HIER P HCA B, IS IKENT NLO 7= A2 AU
A SRS EuS- A IR e SRR NI S iaayi - A UES O
BRIV AE A L33 N,O M7 A B ) KA P i . — i
BT, NoO HEBbE 38 5 K R AR Azt 35
KRB, N,O HEBOE AR . AW, K5 7eis 135
FUBR, KT BREAIAE AL A A AR s, N.O th b
KA I L Y N R R T LAk 1
NLO FIHE, R BE A DR Ay 57 i - 398 g ) i ek R ke P
PEk AR BOREA T, Do 0 T 4% NLO HIHERL.
HAEHEEEIT N, BRI IEEH NO HEigefE—
M IUE RN R RGNS 2 K, LUR B REAC2 [4
MATIIAK, XS ARSI S R —5.
3.2 HIRBILERMHES N,O HERL

- B B A ARG B A R, R
S RS A AT B4 S N3 SR 5 NLO I, A
REAFH, AFEBHEL IS 2R T HEE S NL,O HEsoE
A SCHEIFAMIF, BHFRSFEH T -8R ES N0
HlOE A SV A, X AT B RN B R LB
A, RS KRG, A B TR SO B N ) R A
7 RPN, &N NLO HESGE S b + 3R
FEMTH B AEAR R FEE B — @ B IR oy,
N,O HEAE A HE 5 /KO8 B — e i Ve N, N,O
JHOH R S IEAE, X A S B UAT .

ASCHEFAF e Bf 8 7o K FLRGR BE W 2 = T Rt
FUSERE L1 . SoBRAT T0 R, S AT O Rr
KA, H G He A P, R RS R S8 WFPS 7E 84%~
86%0i1} , N,O HEjiltts ik ; LA W5 H, %bk WFPS>70%
I, AT DU A 0 SR A SR FE B No, AT Gt 1358
 NoO HIERE, ARBFSE NLO s i Y, CT. RT
FINT 358 76 /K FLBGEE 4331 4 63.66%. 72.26% /% 90.13%,
BAEF W NT A NO Hisul i &K, nlaes kAt
SRR K

I A ALBRBE NS NLO [ = A R BB A 1R FE L (1)
S o ASTRIG K AN R B 45 e 3 78 AL B 5 3% NLO
Heg AT Mot i, RAFIE M 4F R, CT. RT I NT
2 0~5 cm TS LI 5 NLO HEBOE & 5 5 G,
Hrr, CT. NT EMRE M. HHFRIAN, 2L
SRS IR, S K R 5 7 AL
FE, S NoO IIHERG NoO Hijlo 5 5 -3 75 < 4L
BT S B A R, X R SRS A AL . TONT

AL B 5~20 cm 38 7 A ALER AL NLO HEBUE A 6k 25 1EAH
s XA REE AN Z IR IR FLBR AN AT AN, LR NT
TR 2 AL SR BT AT . Wollersheim 25195 11,
b 3R S ALBREE IO BRGSO AR R 1, I ] g
oM NT V2 338 SO A A FH B S N R

AREH NT Ab3 B8 CIN L, XAl REf A
TR NLO IIHER . Nishina 252990y, +48 C/IN L it
P N B A R T NLO IR, HFoe 4l 1 s +
i CIN Lb NoO HEBUR B3 5 AHOG, ANE R IE /& X
ALt RE, CIN LEXT NoO FHEBHR A fuifi s ma . AHF
TS HEALEE 3 CIN Lo AiifE 12 3 18 2 1), FHE
GBS Ky, 75 3% CIN /N T 20 I, CINBRAIG, NL,O
FIHE O s 13 CIN BRI 20, NoO FHIHE O Y A,
XEAR WA R, B CIN AR, N,O HERE
Ai, ABFFAKES: 5 AFHHERL, T NT
BNATY 5 B DR

4 2 it

L BHERI 72 h BPE TERE X el abEE NLO HEi
RN BPE<BERE <. AFBHER O -5 R AL
B L2 ANTR], AT SEN NoO AR S HEIs . BHER]
H1 NLO HEFBURFIE R B, Sk ab 28T i s, 380 T NO
HIHEC

2) FEFFEHEAMT, BRBA (RS 456~165d)
Gb, BIAE. BERER BT E K NLO HEBR . &/ N2
B N,O HEBURFIER B, FEAFIE AR, Rd-aBT
D> NLO HEC . B R RTHE LT NLO (1777 A HAT (e k4%
H

3) FEFFIE AT, LHERKALBREE G NLO HEicH
—E I REI , LA OCPE AT, FEA/N RN S 175d I,
NT b3 I3 A K LB S NL,O HEBUE HEAE 19%7KF I
LB ARG, MAEA/NEZ /RIS 175 d FEk
W, S AN - 7 K FLBR RS 5 NLO HETBOE & 7E 5%7KF
IR B IEM G, A FZ R LIERIES NLO 1
Heb s 2 A G AP 3L 2 0~5 om 78/ LB
FE5 NLO HFs i AHOG, Horp CT 402 0~10 cm F1 NT
AbFE 0~5 cm JZ IR T IE AR A SLIRE S NLO HEBUE 2 6 AH
5, T NT AbHE 5~20 cm + 378 S FLBE 5 NL,O HEMCE
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| nfluences of tillage methods on N,O emission from winter wheat field in
North China Plain

Huang Guanghui, Zhang Mingyuan, Chen Fu, Zhang Hailin™
(College of Agronomy and Biotechnology, China Agricultural University; Key Laboratory of Farming System,
Ministry of Agriculture of the People's Republic of China, Beijing 100193, China)

Abstract: To determine the effects of tillage practice on N,O emission from winter wheat field and the cause of seasonal
emission variation in the emission, afield experiment was carried out at Luancheng Agroecosystem Experiment Station,
Chinese Academy of Sciences, in Hebel province. The experimental design consisted of conventional tillage (CT), rotary
tillage (RT) and no tillage (NT) treatments. The N,O emissions were measured in the winter wheat growing season with
the static close chamber method. The results showed that, during 72 hours after seeding, the N,O cumulative emission of
CT, RT and NT were 3.83, 10.27 and 10.55 mg/m?, respectively. Under the condition of straw returning, the seasonal
cumulative N,O emission of winter wheat field demonstrated as CT>RT>NT. The N,O emission significantly positively
correlated with soil temperature at 0—20 cm soil layer under CT and NT treatment, while negative correlation was found
between the N,O emission and soil air-filled porosity at 0-5 cm soil layer. With a higher C/N ratio in soil treatment, NT
was more likely to reduce the emission of N,O. Generally, NT would be a better choice to reduce the N,O emission
effectively in the Northeast Plain.

Key words. emission control, greenhouse gases, soils, N,O, tillage, C/N ratio, water-filled porosity space, air-filled
porosity



