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Abstract : Excessive fertilizer application to cropland results in high N;O emissions, cropland becomes an important source of greenhouse gas
(GHG) emission. In order to reduce N,O emissions, this study investigated the effects of fertilizer types on N,O emissions in spring maize
field in northern China, which was monitored continuously by automatic measurement system. The responses of grain yield, in addition to N,O
emissions, were examined to explore feasible strategies to reduce N,O emission. Four fertilization management practices were selected, viz.
(1)zero fertilizer as control treatment(CK),(2 )urea treatment (U ), (3 )urea and phosphorus treatment(NP) and (4 )nitric phosphate treat—
ment(NOP). The results indicated that the total N;O fluxes under each treatment were CK:0.21 kg N-hm?,U;:1.19 kg N-hm2,NP.0.93 kg N-
hm?,NOP:0.69 kg N-hm™ respectively. The N,O emissions were mainly influenced by fertilization, irrigation, precipitation and soil tempera—
ture. Soil N;O uptake was observed during the later growth stage of spring maize when the soil mineral N was lower than 7 mg N-kg™. The N,O
emission factor (EF) of every fertilizer treatment was lower than 1% which was suggested by the Intergovernmental Panel on Climate
Change (IPCC). This meaned the default EF of IPCC should not be used for estimation of the regional N;O fluxes in spring maize field in
northern China. Phosphorus fertilizer not only could reduce the N;O emissions but also increase maize grain yield, whereas nitric phosphate
was significantly more effective than urea in reducing the N,O emissions. Evaluation based on crop yield and N,O emissions showed that NOP
treatment was a better management practice in the sense that, when compared to U and NP treatments, it reduced not only N,O emission by
42% and 26% separately, but also farmers’ expenditure on fertilizers by 15% and 30%, while maintaining crop yield.
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Table 1 Physical and chemical properties of the experiment field soil

pH HElgrem® AHBUg kg SR/g-kg!  HMFmgkg'  @Bgkg’ HABHmg kg /g kg
715 1.33 16.9 1.79 80.2 1.58 15.1 90.6
F2 ABLESEA
Table 2 Experiment treatment and cost of fertilization
e e JEAE/kg-hm?5 A 24 H iBAEkg-hm?7 /I 14 H 2 JURMB - har®
N P,0s N P,0s
CK — — — — — 0
U RE 146 — 34 — 1 000
NP JRZ+BRIE 146 63 34 15 1210
NOP THERBEAE 146 63 34 15 850
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The arrows mean the time of the base fertilization and top fertilization
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Figure 1 Seasonal variation of N,O flux and environment conditions
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Table 3 Daily N,O fluxes and emission factor under

different treatments

phgE B/ ME+s.e/ KRB +s.ef i ts.e/ He BB
g N-hm?-d*! g N-hm?-d? kg N-hm?.d*! %
U -9.32+2.34 149.57+9.96 1.19+0.07aA 0.55
NP  -16.87+£1.93 115.85+£13.47  0.93+0.053bA 04
NOP  -5.74+1.95 58.74+8 0.69+0.08¢cB 0.27
CK -8.72+2.19 13.84+8.6 0.21+0.011dC

HANBFREARER 0.05 KFEFEBE, KEFHARFR
0.01 KFEFBE
Note: The different of lowercase means significant difference at 0.05

level and the capital at 0.01 level.

NHER, EREZMEAES K& B AR A AbE
T NO HERWRE 3, BREEFHISL, AP R A

401
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(F 2), &0 Wbz A LSS R E L 5 & AR
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0.01), B+ NHIVRE I I(E s T HEmi b i
FARYHEAT (3R 4) o [RIBER B 5 E R A 3 LT
P8 R TN B E R 3 S K B TR I, TR R A
AEYIAET, N T 3 R R ML R, E AT
TEARHE T AL AR,
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+3% NO;-N & & /mg kg
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30r
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TR B/mg- kg

522 5.29 6.16 6.27
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The arrows mean the time of the base fertilization and top fertilization
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Figure 2 The variation of soil nutrients under every treatment
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Table 4 The correlation coefficient of N;O flux with temperature and soil water content under different treatments

e 1R (5 em) [EE(EH) 3810 cem) 13 NH;-N(0~20 cm) 11 NO:-N(0~20 cm) T EARWBE(0~20 cm)
n=110 n=110 n=110 n=16 n=16 n=16
U 0.197* 0.354%* 0.192%* 0.608%+* 0.166 0.357
NP 0.189%* 0.246%* 0.237%* 0.630%* 0.398 0.513%*
NOP 0.206* 0.198* 0.176* 0.717%* 0.374 0.510%*
CK 0.246%* 0.189* 0.252%* 0.163 0.414 0.426

T ¥ AR SRBEMRK; ** ik 1% BEAMR

Note: *means significant correlation at 0.05 level; **means significant correlation at 0.01 level

2.12 FAFT N0 B2 S5HR RS

MBI, 403 T NO HEGE R 43318 U 4b
# 1.19 kg N-hm™>, NP 4b## 0.93 kg N-hm?,NOP 4b3#
0.69 kg N-hm?2,CK £3# 0.21 kg N-hm?2, HifE4-BEF
N0 il 2 3% B & & 5 A3 (P<0.01),NOP 4b3
T N,O i 24k i E L F NP F1 U(P<0.01), REAAER
BEAEXT NO W HESCR B2 NP A B LT U (P<
0.05), R HABEAE X8> N,O HEBCA B &R (K 3),
HRYE IPCCMIR AT AR B AT N0 AR
45k U:0.55% ,NP:0.4% ,NOP:0.27% (% 3), 3
/NF IPCC R 19619,
2.1.3 N,0 Wk

TE 112 d FLINEA N, & 403 T 398 N0 & i
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-0.092 g N-hm?-d™"), FE R AEFEEY A K G A 148
HESASHARASEBMKOMNF 7 mg N-kg™) BI1E
LT (B 2) . ZERULH B 3 R4 — T3 Tk
U, AT 29T 353l 777 B AT AR 2] N0 &
ZFARAE,
2.2 BERRE N0 HERBI R0

525 (A, & AT AL RIS AT A S 2 n 43
438 B N0 HE(P<0.01) , EEARERHE N.O HER )
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FEAEALFE T N,O i@ 25 148 NH,-N & 231E 8 EH
%(P<0.01), 1 5 13 NO;-N X X EA B Z(F
4), VLA AT N0 He =2k B R
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ASERBEAL AL 3 NOP 5 EBHR & AL 3 NP Ab384H
L, 38> N,O HEfiL 35%(P<0.01), JF R 2 il R B e
HIA R T5% SRS 25% RS RAR, Fikt
A E S E NP>NOP, TSR & & NOP>NP
([ 2), AR E LI ARI N0 F 55k
B AR , BT A i S A 2 Y iE TR B AL AL 3 T
N,O HEf /N FRBHEALBE NP, SR ZALEE U HE, &
HE BEAEIR A NP ZbFR AT LB 2 PR N0 HEik 22.5%
(P<0.05) , SB35 58 hn + 384 340 & B RIS 1 v i 4
ADREMAAEGE(E 2), ULABIEXTHE R AERFI A
MR PR EESAMAE SR, W N0 A
—EMER
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I EKEABTERE (B 2) & 29%(6 A 28
H)~89%(7 A 17 H),iiRiESGEAEE 1 NMA W, B
AL FS, BEB SR/ N REN RIS R S
N,O Hijik g , I HE 5 KRB N B, /i =
R TR AEEE 5 NO HEk Z M 2 IEAHR LR 22
(P<0.05) , 43 b7 HL IR R = 2 2 [ v 5 o 2L [R) 2 1
KRR, HHOKE R AL S RASAE
FARBEEA KRB I -3 N,O A9 A
B, WA K I AR SR K m SME R .
T4 PR MRS EALESAET N TIE 10 cm 7
KEHZAFET N0 #2353 T 83 (P<0.05) 54k
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THERE S NO HEm YIA S, AR A
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4), FRUEHECYE H + IR T 15~25 CYEBNE R
FEHE NO, AR 5T + B8 IR B AR L Rl 13.9~28.5 °C,
W 84%7E 15~25 CH . ZXHALTE 5 cm R IR
BIR B B IEA R R (P<0.01), HAR & Ab 3 H ik
2T 0.05 KFRBEMK, UHMIEAE —ERE L
s T NO HEC SR R, etk 15 45



3085 T

% A F OB OB ¥ % W 1473

120001 R
11000
g 10000}
& o000f
& 8000}
£ 7000}
6000 |
5000

2

<

CK I U I NP I NOP
LS
INE R AR T RAE 005 BEKE, KEFRIAR
FREREF 0.01 BEKFE
The different of lowercase means significant difference at 0.05 level

and the capital at 0.01 level.
B3 BRAET~E
Figure 3 The yield under every treatment
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N0 i, At ERE R 2B T A AR
i, A5 HERHE] A PR E VR R s , 328 T /RS0 Bk
IR AR, R T 3 NO;-N 5 NH-N & &
(E2), WATFEMER, TN T 15 N0
HIHEAS B HBHE (B 1), HAt 2= E A AR & i
REXG N LB R A & B, R SRR RS 0, [
TEAEDI RN NO; & BB/ N0 HERRRCR . H
RIFIEFERT A BT RBHRAMEHS T LSRR NO
Hot B, 278 BT EAVUERKET,
RBERCHEAL 13K N0 HE A ANE AL P 7, B
WOMESERF 5315 i 7E R A & /D F % F 270 kg -hm™ B
NP A i AT LAY 2> NO HFjk, it /& 55 T 360 kg-
hm™ B & 22 509, Ui B R B R i 18 5 + 385 PR A
REZEERARX, AR PIHFARE BXLEE, Bk
W5E T IERERREHE 4 , HIATF T HEB18 M AEA LR
HAFE R T , ABHRAEES TR _-7A BTk
/b N,O HEjik . T ALBE NOP 5 NP (9 bk, 7T LAFS
A RIEER IR E Bk EXF N.O BTk T8
AL, 5 Eichner %715 1 & R LRI NO BITF
4 : Fo7K NH>NH; >NOs fBFIE 45 R —3,
3.3 HEWEF

ABFFEAS H B HECR T AR TE R E P R 5 1
= B Hb % H HE R B F 0.22%~1.53% 35 Bl N, 368
IPCC B HE A FE T EIL T EERES RS
mAER, HERETERZXIEE LT RRIE,
2 K355 R (Environment Canada )PY% B 7E T8 X &
FHRHER 74 0.16%~0.8%, T 1518 Hb X 35 FH Ao HE
T4 1.18% , Barton 4538 13 X} PG 2 T 2 X [ F
TR IHEHEFH 0.1%,
3.4 113 N0 BBk

EFAR AL S O 2N TF RGE IR ZE M E 5
B, AT I 215816 N0 MERFTEM . &
AP S g A RS 80A  mT ATH#FE N.Oo B
FSHMTE LT BR/NDNT 7T mg N-kg Bf R A 148
W N0 B /N F Ma S615 1 9 £ 35 B/ /NF 20
mg N-kg™ Bt 55 KA N0 IS5, UhBHTE L
BEERBERMKAERT 5 & AERK™, FEFERE
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IKEZTE 50% 74 (K 2), 8 A5 N0 iR R
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