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STt P A Pt 2 R oL 7o 2 S e 16 Y ek
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WEFCRMT, IR & PR 1 B 4% AR T 3N, O
&, HN OSSR B2 1IEHR . FREEgEss
POV 5t 21, 27 P it 222 PR 18 2 e/ N 2 - ek A
PR AR BT kA, BRARBIR AR R, 580
NOMIHEBCE . AP Fe R A, Bt e 1
N, Eh % 2 H SN OFHFCH & & 1 s IR RUAE2E
T EIENOH G B R R 3 IEAR R
RARMET, HIENOHFIE B S LIRMS R EEE
TEAHSR . BRI, 0 N OHF I IR LB AT 2> Pl 4
X ARA R Z R A AR (VA R]
BT CABRAE 3 AT, ARdEbIX 22 KR A AR o
NROHERCZ 5 K R AL i AN T o AU o ) S B

e ] ik, FEt s ZE ORI T J /N X, F
FEIREN 2 AR AR H 3BV 5N OB R, 45
NI O AR X FE T A AR AR FH - 3 N O HE RSO 8
BL, A FHNLOHE b Al S e it
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1 R5RE

1.1 KIEHR

AT 2019 4 10 H—2021 4F 10 A EF EAR
Rl B 0] B 3T 2 ARV K 3855 57 SRR 2 00003 56 3k
KA HEIFEI (35°19'N. 113°53'E, #§4k 73.2 m)
AT . I Z AR HRR 141 °C, JEREI 210 d,
H S [A] 2 398.8 h, ZHFIf#/K & 588.8 mm, [&
IKEBEFREER, FRFESGHMKFETHZE 3~4 15,
7—9 HFEKEGEFERKER 70%E 4G, 24P
AR 2 000 mm. R -EOAM AL, L
PERVERLZE 1. WIS 1.553.0 m?, &l M e
X 175 VR g L A A

& 1 X 2 E AR
Tab.1 Physical and chemical properties of test soil

TRz em IR % m,ﬂ\fﬁ_? ﬁﬂfﬁ_lil ﬁ%iﬂ ﬁﬁﬁ%%/ ﬁ&ﬁz@ﬁﬁ_l%/ EC/ oH
t <0.002 mm 0.002~0.02 mm 0.02~2.0 mm (g em™) (9kg™) (9kg") (gkg?) (g%g") (uS-em”)
0~20 6.85 52.61 4054 1.40 14.30 0.32 0.66 0.19 568.90 9.13
20~40 7.49 53.47 39.04 1.41 13.64 0.28 0.56 0.15 679.70 9.06

1.2 It

B E £k (Zea mays L.) fF AR E 208,
2019—2021 #4586 H LA, 9 H Ak, 4
" H 1 105~108 d, RSN 6 667 Fi/hm?. it
RA/NFE (Triticum aestivum L.) S A & 4199.
2019—2021 4F#424 10 A R AEJHER, R4 5 H F AL
3K, IEFHEIS N 165 kg/hm?.

KNEZME ERFEBUAERE A (CK),
BEE 2 AN U, 43 590 G 260 (4l 300 kg/hm?,
A R H B, N2) TR 20% (4h% 240 kg/hm?,
ND, it 3 M, A 4 RES, Lt 12
AKX 7E 20 em 2 AR RS-XAJ-100 ##3k, H
T WL 39K S AR FHEK . TR KIERE, BFREUK
BRI K BT, T SO, IS KR T
55% H [ 57K R HE /K« 156 AE R 2 & 46%11)
JRE T P05 TN 12% M) BEIRES . & KO &4 50%
BRIREH; P,Os i Ny 150 kg/hm?®, KO Ji A& N
120 kg/hm®. 5 TR EAE LURAEATEAL 4 © 6 fER i
N JRIET B FRIERI N, 38 AR T Wl A
Jitis A/NEEAELURIEFLEAR 6 4 BN, K
BEF- AN RE RN, 8 AR TR T O, HAh
[F1) A B it 5 24 b K FE AR [
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1.3 MEERRFE
1.3.1 N,O HEs&

N,O s &: RAFSM-AHEEE (static
chamber/gaschromatography techniques) Ml & &K
A /N A 3B = AR HETB SRAE A e TR A0

(HbFE) 2R, REEFEF PVC Hl, i EE AR
FEmil . AR/ X b S SCRALFE IR RS, ISR IR 400
mm>400 mm, & 200 mm, _FJ7ASEEKME, dBT&
INFATIEIBEDN, WA/ N TRIR e R R AR B
FTARZTRAFEE T 2 FOKATE, HRAEFE A E TG
YEWD . FFERE R ST 9 500 mm>400 mm>400 mm. %
FERT JECJRE KA P I /K S, TR b om e B P 230
ANRUR AT SRR FL . WA E oK /N2
KHANRE R 1 2, it REFRE K o], — Mt AE 5 1.
3. 5. 7 d W&, EFE¥I 08:00—11:00, FAESM
N[ M IR IR R, For, SR AE R T AR
%} (Testo, 0560.1110, Freiburg, Germany) il i€ 115
s RIS WHREREIIE (IM624, S HIRHEA R
AT, KD KRNI . 0585220/ 60 mL i
SRR AU, RAERS R 3 A 804 0. 104 20,
30 min, HERAICSRBEUCRIER [A]. RFFZE NG, LR
FETFRAERE o RAE S L R S [l SR 38 = o0 R
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777 & EU A X 32 KA AR AR HH 3 NoO HEGR P LEE

RFE R CA-S AR FE S 3k BEOCERE, AT
Agilent6820 A A (4 HESCHAT 7347
N,O HEBGE & 1T 5 M-
F=p>H>(AC/At)>R73/(273+T), (1D
X F N HEGER (ug/ (m*h)); p A N0 FF
AR TSRS (1.964 kg/m®); H AEUREF & B (mD;
AC/At SR ERATI TR B SR IG N.O SRR AR L%
(mL/ (m® h)); T I AR PR (C.
N,O EARHE E T N
Z=3[(Fis1+Fi)/2]X(Dis1-D;)>24/100 000,  (2)
A Z 8 N,O FH EFFHBE (kglhm?); Fi Al
Fior 9005 1 RFIERS i+1 UCRFERT NLO P33 HE
R (ug/ (m?h)); DA Diwy 48515 | RIS i+1
YCRAEISTE] (d); NoO BFHHECR &K 3 IR EE %
YR A 422 i} 1) 5] B S 480 5 P AT P A A B
SR F W AEVE T SAHAR 2 YR 2 Ta) A s T 2
FRHERCER:, AR5 34T R EP AT 15 B4R B S AR R HE
.

N OHE AR FE i T2 bR A 22 55 7 BN O HE T,

TN

1=2/Y, (3)
A MREHHGRE (kg/t) : ZIN,0 ERHE K&
(kghhm?®) ; YNEW= & (thm?) .

GWP (AFKIEREH it Ll CO, (EASH
A (GWP 15 1), £ 100 a I i) RS i As ik i,
N,O S f& GWP 18y 298, H:ii 25 %R (GWPs, kg/hm?,
LLCOyit) it =A:

GWP,=298 Z 44/28. (4)

N,OHE %%t (EFg): IPCC CIntergovernmental
Panel on Climate Change ) [F] 3 Py H 4k JE 2t FH 5] e
TN LO-NFHE B (it 280 1 43 bl e XONL OB
AR B IE R INLOHE A ¥ 1%, 523N

EFg= (Ze-Zc) INXL00, (5)

X Ze5Zc 5 ARG AR 5 A AR AL EE 2% 4F R N0

2 BUHECE (kg/hm?) s NZ R & 4k B A &
(kg/hm®).

800 r

= WbFE: —e— N1 —e— N2 CK
£ 600
()]
=
g
é@ 400
:’té
gN 200 |
2 A,
0 gy Y g — T —————) A-_xﬁ:ﬁﬁ_l
20201019 20201214 20210208 20210405 20210531

H 3
(a) &N

N,OHEHGE 2/ (ug m2 hl)

1.3.2 EHEMR

Or T REE SR SG , FEREAN /N X IR AL B ALK
£ 0~20 cm L2 3 AN LIERE S, ANEANPNXE S
P Bl 5 3B 2 B R A B TH, A2 e
THEEKE FIRM RS 2 47, — 0 4 CUKFRIR
15, 3T 1A e SR NOS -ND S Z(NH,-ND
FIE s 7 — 8B AL AT, EIRRAF, TS
it 2 mm iEFE, M pH E. BSE (EC).
Horp, A B S ZCR AN 73 T4 ((Bran Luebbe
AA3DIIE; pHAE (v ©m =2.5 T DGR (v,
m, =51 1) KA pH it HSFRLOE.
1.4 BIRBGIT 55

K FH Excel 2010 4b 2 £ 45 F14E K] 48 F SPSS19.0
HEAT T3 22 3 W R 9 53T
2 BERE5HHh

2.1 BEXMNEZELIERBLIE N0 HiBER M

Bl 1 AKX/ NEZEFIE FoKZE N,O HEfuE . HE
1 Algn, A/NEZERIHEL 2 ANEBOEAE, ¥ HIHE
WG — 2 A, HA/NEZR N,O HE O & i KU
HIUEEAE S, RE T B LS B NoO HEBUEAE /)N
T AN G RO s BEAE T A = PR,
K/NFEZE NO HEBUE SRR REAL, A BIRHTER AL,
N2 b3 LS RSB EE N1 Ab3 S 40.62%,
N2 AbEEIE L5 HEBOSAE b N1 Ab3 57 91.30%; N1
N2 AP it 5 L F5 ) A e A L RS 43 31 v 454.59%
307.66%. X EKZEHIHIL 2 MHERUEE, W
ERERE G — 2 N, B 12Kk N,O HERGE i K¢
EHILERSE, HEEEALE I NO HEg /N5 K
TBRE S (R HEBOGAE s BEAE T AR I PEIC, B EKZE NO
HEOm BB R AR, A A HABR AR, N2 Kb EE i
Je HOHEBUEE B N1 Ab 3 25.81%, N2 ARFRIE IR 5 1)
HERUEAE EE N1 AL FE S 85.56%; N1. N2 AHLEARE
(AT e A LU Tt BT 43 1) v 22.23% 80.27%. 4% |
AL REABEEIE T NO Higus s, HEFKZE
N,O HEBOE iz = T & /N 7R
5000 r

A3 —e— N1 N2 CK
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4
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]
1000 2\
[ ] J‘
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Fig.1 N,O emission fluxes of winter wheat and summer maize
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22 BAENEZEFRLIERBLIE N,O ZINHME . HH
B, R, HIMAEKEMm

R 2 NENEFME FARFRE T NO R
HemiE HEBGRE . BREH . H R Bk 20
A, CK. N1, N2 43 FE FOKFRH -5 N,O R
FAHE & 53 0l B & /N 22 5 30.12% . 85.11% .
111.26%; B £ K7 3 NGB 135 N,O RFHEK
BEREE, Z/NES N1 AFHA N2 LB E T
CK, H 2 MEYZRIA N2 LbFE>NL 4b3E>CK.
CK. N1. N2 43 NE T AKZERH L NO Hilom

k2 B EE N,O RARHAE

FE b & /N2 49.33%. 115.03%. 147.78%;
B ERAZ. Z/NEZ N1 AR N2 42 N,O HElhH
ERZEST CK, HIHRIA N2 4b#E>N1 b 2#E>CK,
bEE A E RN, &/NEFEME FOREAR H 11
N,O HECREIG M, A4/ EZE+1E N0 HE
RB/NT 1%, /T IPCC HE R 1% HEFF1H 5
H2E £ KZELIE N,O H REI KT 1%, Wi H
FERE SIS N,O HE S M. 2 Balkn, T
RUPEARAR 38 N,O HElE, MnsmE KRR H
TR AR B

HEAL R, WBHE, HHEAK

Tab.2 Total N,O emission, emission intensity, warming potential and emission coefficient of different treatment

s ZI(kg hm?) I/(kg +%) GWP/(kg hm?) EF4/%
KNH T HTokZE RN T HEXZE RN T HTokZE KWNEFE HEAE
CK  0.4540.21b 0.5840.13c 0.1240.04b 0.1740.04b 208.91496.25b 271.8460.84c - -
N1  2.2240.16a 4.1240.69b 0.2240.01a 0.4740.07a 1041.05472.76a 1 927.104324.56b 0.74 1.53
N2  27140.13a 5.7240.20a 0.2540.02a 0.6240.05a 1 268.51460.53a 2 679.84495 42a 0.75 1.76

W RFFESIARNG ZREROREEFRITE P<0.05 /K FEFEE, FF.

23 ZihFZ,. EEREBHAFERFETHR
231 & 0EAk. AERAFHATAURETR

Bl 2 N&NE . B ERKAE NS SEREEN.
& 2Ca) AT AT, 2/ 284 N 23 U S IR s UK
H 2020 4F 1 H 2 HE B AARHRE HoR W2

40

AhFE: —e— N1 N2 —e—CK

20210208 20210405 20210531
H 39

@ KNEE

20201214

20201019

AR, BT 2 A SR B AR SR B 1)
REESEPRE. B 2 (b)) ars, HEEREKAEF PN
FEReE, HEANAKR, FEANT 29.2~37.8 C. H
T UEIE AR E], BT A A B 2 ) A SR R e A 22

=N
Fto
40

AP —e— N1

N2 —e—CK

25 1 1 1 1
20210621 20210712 20210802 20210823 20210913
H
(b) HEXZE

B2 %)%, EEAEFHAZTVRALR
Fig.2 Variation of air temperature during the growth period of winter wheat and summer maize

232 A 0E. AERAFHALERE TR

Bl 3 N&/NEE . BERKAH BN LIERER L.
] 3Ca) AT A, & /N 22 A I A S B2 e sh K
H 2020 4F 1 A 2 B RIS ARHERE H R W+
BEIRE, BrUA Sk EAE B 3 Hh EoR B BUE AR LA A
TR SEbRME. A 3 (b) WA, EERKAERY
NWEBEEERS, BEETHAKR, FENT
19.9~34.6 ‘C. T MM EANE, Fr DL Ak 3 2 [a)
) - S I B RS A 22 5
233 A 0E&k. AERAFIA 0~20 cm £ & LE A
SREER

Bl 4 A&NE ERAKREFEHN LIBHERED
tho HE 4 () 51, &/NFEEFHLEMESREE
L5 i AR 1) S E KIS TG, H 2020 4F 1 H 2 H
15 11 5 I S ARHERRU S AR M 3R B (R 14845, BT
98

CAREHATEI L 4 b BoR PO AR SR e 1) RN S
BELAE. BB, HIEHSEES L —
JAZ WikB i mid, 26 2RARRRGEA, BRI
W BT SHEKAE . 3BT, BEE R ER
B, SIS A E AR . &NERAF
WK CK. N1. N2 kb3S et 5 v rtes
7 -61.85%. 73.50%. 44.68%.

mE 4 (b) 7751, BRAKREFHHEMSEET
Bt AR R) S K AR DG . FEAE K IB AR S, i3
SRR RAE—HZNBRRSIE, 528K
G, AR B ETHA 5K 5%, 3 Mk B,
BE S it AR 3G AN, A5 B 3 g A R R A
B RKEAFYAR CK. N1, N2 2F H A AR
KN B WKL T 22.83%. 85.78%. 63.5%.
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20 7 34
© ©
15 =
= ' % 29
% 10 B
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24
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20201019 20201214 20210208 20210405 20210531 20210621 20210712 20210802 20210823 20210913
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Fig.3 Variation of soil temperature in 0-5 cm soil layer during the growth period of winter wheat and summer maize
250 200
4h3E. —@—N1 —e— N2 —e—CK WP: —e—N1 —e— N2 —e—CK
. 200 .
2 é’ 150
g 150 2
i % 100
& 100 ®
o %
= Z 50
50
0 . L 0
20201019 20201214 20210208 20210405 20210531 20210621 20210712 20210802 20210823 20210913
H 39 H 3%
() &NE= (b) HTKZE

B4 X2k, EEREFHMA0~20cm LA LEMERET TR

Fig.4 Variation of soil nitrate nitrogen in 0-20 cm soil layer during the growth period of winter wheat and summer maize

234 Xk, EERAFHA 0~20 cm L& LR
ERETR

Bl 5 A&/INE ERAKREFHN LIBEERED
tho HIES (a) AT4N, Z/NEAFH T EESEEE
S5 TR 1] S KIS TRIAH G, HL 2020 4F 1 H 2 H
15 1k I I S ARHER S A W 3R ES R T 4845, B
CASCIATE] B 5 rh o i 25 AN AR it ) L e e s
BEShME. FEAEIERG, A4 A, L%
AR B SRR BT, BRI A5 R
KA K. 3AbFET, FEEEEE MG, e
REJE U PR T RIS R &, B EHEEE

30 43T —@— N1 —o— N2 —e—CK

r

20210208 20210531

3
(@) &IEF

20201019 20201214 20210405

WiHESE, MR R &AL T I A A R E RN . &
INEFEFWIAR CK. N1, N2 AbF S R B
A= B AR FEAL T -37.95%. 76.98%. 81.63%.

HE 5 (b) w51, HRKEFHIRESEET
Bt R R S E KIS TR A G . JEAE AB AR S, Bl
A H W, ISR BRI, W
BN BT 5HEKA G, MG AR RN, Fe
FABNE R R PR T IR S R, HZ RREE
A B HAHERE, iU A B IR S R RN .
HEAFAEYR CK. N1, N2 b3 HIEas AR

KNFEBF RN T 101.24%. 177.22%. 43.24%.
20

M. —e—N1 —e— N2 —e—CK

20210621 20210712 20210802 20210823 20210913
H

(b) HELKZE
BS5 X0k, EEALEFAHA0~20cm LELEEIAETTR

Fig.5 Variation of ammonium nitrogen content in 0-20 cm soil layer during the growth period of winter wheat and summer maize
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235 &2k, AERAFHA 0~20 cm L ELE
WFPS % 1k
Kl 6 A&/ H KA E WM 38 WRPS 424k .

HE 6 () nJhl, &/NEAFE WFPS 25
VEKIT R ARG, H 2020 4F 1 A 2 HAF 1 mSAHE
TS FEA B L A BE K 4R bR, B LA A ] 6 R

R BUEARE 3 18] + 3% WFPS SZRRfd . 13 &
ARG 2 B I, 4% WFPS 2 3k [k,
R H— R, SZREK s, IR S b
T EREKA R, 3 ANbEEF, B = R,

FNE PGB NE S5 R A PRI T 4% WFPS, {HZ J5FE

72 ¢ AbFE: —e—N1 N2 —e—CK
52 ¢
S
@B
o
L
=32
12 . . . ,
20201019 20201214 20210208 20210405 20210531
H 3
(@) &=

A E IAMEE, iR RN A0 EE 14 WFPS FEm /N
KNFEZEF AR CK. N1, N2 k¥ -+ WFPS #
A B WIPIFEAL T 33.57%- 50.94%. 59.34%.

HE 6 (b) mhn, HEKAEEHE WFPS £
BSEKE A, BNEEN, EEKkSHHE
WFPS B35 K . Bl A 30, KRR &8
B IR RS A T 3% WEPS, X ] R SR I
KMARBIZE R AR . B RARFAEFHAR CK. N1, N2
AL BE - WFPS 35 E ToKA B WK T 28.94%.
36.84%. 27.82%.

. —e— N1 N2 —e— CK

60
S
& 90 ,
[a N
[T
= 40 \. /'\'
30
20 . . . . .
20210621 20210712 20210802 20210823 20210913 20211004
SR
(b) EEKZE

B6 &0k, EEALEFHA 0~20cm £ & L3 WFPS T ik

Fig.6 Variation of soil WFPS in 0-20 cm soil layer during the growth period of winter wheat and summer maize

236 & &k EERAFHA 0~20 cm L& L3 pH
EE

K7 &2 R BORAE WA L8 pH (E AR 1L
HIE 7 (@) WAL, K/ 3% pH EHE R ET)
S, IRFIRII— A, g pH R R R
ik, H 2020 45 1 H 2 HAF WA s0s
RN ISR 7 h5, B DAEITENE] 7 A R
HAE AR 13 pH ELPr{E. 3 M,

9.7 4bFE: —e— N1 N2 —e—CK
9.2
o
I
o
8.7
8.2
20201019 20201214 20210208 20210405 20210531
H 3]

(@) KNEF

CK 358 pH 8 5t 51 s SR EVEAR B3 T 1458 pH (A
BIBRAN . Z/NERAEFIIR CK. N1, N2 kb3 435
pH (A B WP T 1.90%. 5.18%. 2.40%.
MK 7 (b wTkn, BNMEFMWHN, EEKEL
2 pH {EHHEB BRSO JREER B3 T 4% pH
. HEKRTFAEHA CK. N1, N2 kbFH 143 pH {4
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Fig.7 Variation of soil pH value in 0-20 cm soil layer during the growth period of winter wheat and summer maize

237 A&k, EERAFHA0~20 cm L ELEKE
FETL

8 NA/NE H T AKEFIAN LI SRR,
HE 8 (a) nAl, A/NEA g SRk 2 (%
G, RFHRTIH—RAIY, e R R R T
100

EEH, H 2020 4F 1 H 2 HE M S AHERUS A&
WS AR R HE AR, BTRABCHIEI ] 8 AR
EARR I - S SePRfE . 3 ANMb3H, N2
SRR R ERS S - =TI P NI i S e S
MAIBRARN . Z/NEZAE B IR CKL N1, N2 4b# -


http://www.ggpsxb.com/

%54

777 & EU A X 32 KA AR AR HH 3 NoO HEGR P LEE

e SRR B HAMIBHIK T 22.93%..27.89%-.22.17%.
HE 8 (b) %N, BMNEFIHA, ERAKAFL
L SR BAR BT i 5 B A A IR AR 1

g b —e—N1 N2 —e—CK
[ ]
600 |
E
Q@
2 500
%
oy
400
300
20201019 20201214 20210208 20210405 20210531
H 3

() &%

T HERE SR, CK LB SREK. EEKETA
BMIAK CK. N1. N2 AP+ SRE T KREF
HAAI3E Ny 4.18%. 21.06%. 2.46%.

000 [ Mb¥: —e—N1 N2 —e—CK

800

B SR/ (uS em?)
(6] D ~
o o o
o o o

ey
o
o

300 1 1 1 1
20210621 20210712 20210802 20210823 20210913

H
(b)y HEEkZE

B8 &bk, EXRAFMAO~20cm L ELED FET 4L

Fig.8 Variation of soil conductivity in 0-20 cm soil layer during the growth period of winter wheat and summer maize
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Tab.3 Correlation analysis between N,O emission fluxes and environmental factors in winter wheat and summer maize seasons

1EP + IR AR AR BARE pH 18 GRS WFPS
R 0.146 0.084 0.531** 0.263* -0.289* 0.171 0.284*
HEXK -0.054 0.075 0.749** 0.848** -0.125 0.078 0.458**

W RPIRAE p<0.05 KT REMSR, **RIRTE p<0.01 ARG EME, TH.

4 Z0EF NOHABE HEFE R TE Y &)3 547
Tab.4 Step regression analysis of N,O emission flux and

environmental factors in winter wheat season

- ﬂEtﬁ’ﬁzﬁc%i@:&‘ PR R 5 ¢ " VIF
B FrfEiR Beta

HE 181952 75.691 - 2.404  0.020*

RAE 1450 0.267 0.550 5.438 0.000** 1.010

HASE 8401 2.678 0.328 3.137 0.003** 1.076

mS%E 0514 0173 -0.311 -2.968 0.004** 1.085

R? 0.432

P R? 0.401

F F(3,56)=14.185, p=0.000

D-W {H 0.991

B BRI . 2R MER. AR, pH
fi BT WEPS o HAZE, TR NoO HFGE &
PENRAZ EEREATIZ L B350 0T, 3% 5 WE FKZ N0
Hesi £ 5 R 1120 R S5 R . el B 5 3R
A, WK PRAE. AR 2 TERE, RMEN

0.760, FMAEMAR. AR LR NO fHicE
B (1 76.0004& AL R o 1 HAEALE I F A% (p<0.05),
VIR A M. BER AKX NO HF il &
=-354.606+4.592 il 25 5 +157.848 ¢ &5 . HHAR Y [A]
HRBUCEZ RIS R, SR SRS
HEAKZE NLO HFSGEE ™ A2 8 2 1 1E 7] 52 .

%5 B ERZE NO HAHBEHFLETE P @ 3547

Tab.5 Step regression analysis of N,O emission flux and

environmental factors in summer maize season

ki ﬂkbxz’ﬁ%%@“(‘n FrEk 2% . ) VI
B PR Beta
W -354.606  75.923 -4.671 0.000%*
AR 4592 1.368 0.290 3.357 0.001** 2.052
EpA 157.848 21273 0.641 7.420 0.000** 2.052
R? 0.760
8 R? 0.753
F F(2,66)=104.669, p=0.000
D-W 1 1.469
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Regulating nitrogen fertilization to reduce N,O emission in wheat-maize
rotation farmlands in North China
BAI Fangfang®, LI Ping**, LU Hongfei*, LI Baiyu®, QI Xuebin®", MAO Wenwen®"
(1. Institute of Farmland Irrigation, Chinese Academy of Agricultural Sciences, Xinxiang 453002, China; 2. Water Environment Factor
Risk Assessment Laboratory of Agricultural Products Quality and Safety, Ministry of Agriculture and Rural Affairs,
Xinxiang 453002, China; 3. Agricultural Water Soil Environmental Field Research Station of Xinxiang, Chinese Academy of
Agricultural Sciences, Xinxiang 453002, China; 4. Jiangsu Vocational College of Agriculture and Forestry, Jurong 212400, China;
5. Qingdao Institute of Technology, Qingdao 266300, China; 6. The Prevention and Control Center for the Geological Disaster of
Henan Geological Bureau, Zhengzhou 450012, China)

Abstract: [Objective]l N,O is a greenhouse gas 298 times more effective than CO, at trapping heat in the
atmosphere. Reducing its emission from agricultural soils hence plays a crucial role in mitigating global warming. In
this paper, we investigate experimentally the efficacy of regulating nitrogen fertilization to reduce N,O emission
from wheat-maize rotation farmlands in Northern China.l Method JThe experiment was conducted in field, consisting
of conventional nitrogen fertilization of 300 kg/hm? (N1), and reduced nitrogen fertilization of 240 kg/hm® (N2).
Without nitrogen fertilization was taken as the control (CK). In each treatment, we measured N,O efflux during the
growing season of the wheat and maize, respectively, as well as soil properties. [Result] (O Reducing nitrogen
fertilization effectively reduced N,O efflux; N,O efflux in the maize growing season was much higher than that in
the winter wheat growing season. Because of temperature difference, N,O efflux induced by nitrogen fertilization to
maize was higher than that to the wheat. @ The N,O efflux was influenced by soil nitrogen and soil properties; its
variation with these factors can be fitted to N,O efflux =181.952+1.450>N O3 -N+8.401>NH,"-N-0.514>EC for the
wheat, and N,O efflux = -354.606+4.592>N05-N +157.848>NH,"-N to the maize, where EC is electrical
conductivity of soil solution. [ Conclusion] Appropriately reducing nitrogen fertilization can reduce N,O efflux in
winter wheat-maize rotation production systems without compromising the crop yields in Northern China, with the
reduction in the maize growing season more significant than in the wheat growing season.
Key words: wheat and maize rotation; nitrogen reduction; N,O emission flux; soil properties; stepwise regression analysis
TR RFAE
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