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TS I BEE O 0, A BT, Mook "

(1. MafE B TR ES SRS, TR S ESLRE, 11 FEa 210044; 2.
RALNBEAN FIR ST, & M 5106405 3. PERARER ot HIEMIE T, S
AV AT K R LR, 19 B 210018)

= MR ERREEEREORE R EASL, W NH, F1NO, HE3, Ik 1 3 B a9 2 <5 g, R
JETEA T, KIRFEETIGET LT, ATREXS NH, 1 NO, BUHEHCA BT A5 . (X T2/ 1, 3X 07 T A RIESE
Kk, FeT UL, EA/NEZHIFRE T IS, 58 T 3 M LMK E 3K (CT); RE—RME/U
(PP); AMEE X HAEE (CK), Z2REM, IRE—KIE/GERT, NH-N &7 838 LR Z B AR/,
A 7t Ak B 22 Z2 1) NH, #K GE LEREAL PR 80%, 5 CK ALBRARIR], Ao SOt & 4 19 0.7% . 7t ik L 1
T NO HHEGE 74 2209 NO HERUE AL SR 0.19% ATECRGALHE, 7 TnEAR B 22 229 N,O HE
R FEAR T 25%, i SRR 1Y 0.6%. 7CALFRTF BR NO F1 N,O HEBC 248 T NH," i Bl (U
4 ~ 13 em ), ACABFHET R B2 B9 NH,'-N 14 FARRAF] TR MRS ICERT. TR OERER TACRL, /i
ALBRA) /A B IF AR, ARG I, TEA/NERMERGH, BRE AT AR T ERSEAL AR T AIE /N A

Fio

KGR JREIVIE; NH; #5545 NO HE; N,O HEl; SR/ N R R 5E

N IRREBEBE R EEYZ —, s
&P ZRMARAGREAEAEVINCR,
B BN P B R E R B R e B E
U RGE, AT A 5 Y A A A s
RUGYLHE R D & NP NH, FINO HER
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flR T S ERAEY NH, E R B 54 Tg Y,
& [ 2020 4F 4% M AE ) NH, 8 & © 2434 5 8.8 Tg,
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PE, R AN AT A e Dl A 2 SR e AR
FRIRLAR, 34 nT LI i 3 56 AR 2R WA PR A g
AR BRI A 2 BT, B AR
IRl SR BT AR PR AT IR T | 5 P
ML IEBHER . ULIERhEE . A HLICHUIE BCHE A
it LT PR S 0 R, R TRt 1 it
LA R T5 g, B 2 = RNEH IR 7 T 5E
WIEEA o Tt A AL A R IF:
ol Xk B I IR MR, ASAIR S AL PR 3R Ot T
PASEBUAE AR N = B IS B0 T, 8> NH; A
NO HERL A T, PR S0k 2 W B R 1Y
NH,", 57t AL A B 30 e o 2 1) £ 98 NHL™-N 23 03
figfeid e, miH AR LS T, R =AM
FEFCRI R —, T AREE, TRk
JRAVE | Sl SR KA TR S, PM,5 15
el LR 0 AR, R AR
I 5 PM, s 47 KA S RHRHOE — ML
PERYERIT . TRAR — Z/N VR RAZ I IX I 2
Az —o B, AUFEZIX AR AN e
MY 7 MRS, BAE (a) Wl — PR R
Xt NH; A NO HER 5205 (b)) B — kP R = 0T
JACT NH, 1 NOy BZ1T1EShAS; (o) PHG—IX
PEPRZ TR/ 7 8 RS I 285 20 A

| RS

L1 R0

FH [] 67 H R B i R AL A S R B
WMAFSEE, (31°15° 15" N, 120°57" 43" E) #47.
I TR = AN he . 2R UR K
i - &N s, RIBIHZOME R BOKAE - (S
+ ). FE (0~ 20cem) WAL pH {H>4 7.36,
FAHUR S35 g ke, BASFH 209 kg, #
BLEE 13.3%, WrRisE 54.8%, RkiS& 31.9%.
1.2 H[E/NX A E

TEHa BEE T 3K FE. T (JR R £iti, N
210 kg * hm™) , PP ( — WK 1 JR & 7, N 210
kg - hm™) F1CK ( X} fE, R &80 ) (£ 1), #
kb B, FREE 4 3 RN, HIE LB 40% . 20%
1 40%. FOfAEEE, PRE—IRPE/UETE LT 10 em,
FHEE A 20 emo P,05 AR (63 kg + hm™) Al
K,0 EARL (84 kg » hm™) 1E R FEAE— kit
MEBAANESLE, PNXHE 6 mx7m, WRIEK
SAFGL, /NEFFAE 1L ARIBEARZ LI (3 ~ 5

em TR ). AWl R/ NAZ AP g 22 16
( Triticum aestivum L., cv. Yangmai 16 ), A2 Hy)"
AR, RETE 2014—2016 4R /NE BT,
R 4 B K 15 B Ah FERE /K, NH, 4% % . NO i N,O HE
AR 2014—2015 4EF ZE T RAE

xR1 EEZLEMRBIEE (Nkg - hm™)

sl Wﬂ it ZE T ST EEAL IRF AL
73k
CT it 210 84 42 84
PP 7t 210 210
CK — 0 0

1.3 Mm-Sk

NH; % % 5% FH % P 28 o] Bl sl 7,
WIAE . AR NH, WIGR A . R/ INX
2T —MFEFIEMERZE (5 15 em, HAZ 20 cm ),
2 A RSN 15 ~ 20 UK - min', It
=08 1 XAl %8 DA & v 1 ASORE NG S8 A
60 mL i BRI g (0.05 mol + L7") FYVBESM ¥
AR, BRUBEMR A, 2004 L (8: 00—
10: 00) FI R4 (15: 00—17: 00), # 2= B
NH, S5 NH, %k Hil &2 .

RE AL W FE S B A= Dy kAT
W SRS TFHART, BRAERE (7535 em,
Z40cem) FT AT T 20 em R, BE R FRFER, ¥
B %% (5 70 em, AR 40 em) 2 HUTE
JEE b, I N % DA 2 S0 AR e 1 A AT
o XFFUGAEE, BRI B 4 SRR 1
8: 00—10: 005 16: 00—18: 00 Z AU IAkE
fh, FEZEE 30 min J5 HEZS 506 % A = A0SR
FRRELS (1 L), MRS 1 ~ 28, &2 dR
1V IRAKRE, RIS AR 1 k. RAYIEE H
k2% % 56 NO-NO,-NO, 43§74 ( TH2000, #7F
WL R A RR A, HhED) M,

WO, AN R 4 m® #9708 32 A AR TR
W, WORAFESAE 80C FHL T E &, HYLIKE
RS MR FIRS R (0 RS

AT (NEB) FIEAERIENE (REy)
PR ER
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_ ]Vyield EfE}E/TL _Nyiel(] Kﬁﬁ/ﬁ«

RE
N N input
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SRR B BRI CHE AR (4 98 - kg IR
ZN; 370 - kg P,0s; 470« kg K,0; 4 Ik % it
400 JG - hm™; AFK I 700 IC - hm™)o Ny, Jili
it AL R KRR A, N, AN AN AL
PRAER R 5 Ny MR

XFF IR ZE 7O AL B, A IR S )5S 10, 31,
62. 93 126 d R4/ Uitk it +3ERES , 20Hr +
HE NH," F1NO, Wy #shads. EHEREER: H
B3 em 4, DIES G, 7ERE S 4 4
Jm (b R AL ) IRUCREE 3 B MR,
RREAFRKEN 3 em, /9 NH," F1 NO, S2EIH
Imol « L SEALHMHREL, SRJFHIEIM MR
14 Fdliab

B 4 AE B Origin 9.1, 1 38 th i NH," 1
NO; 4" # 3h 25 P il £ 4 F Surfer 8.0, 54 A 4831
Sy AT AE T SPSS 19.0, R FH B PR 28 Jy 22 43 HT A LSD
2 T AT A A BRI ) 25 5

2 HERE5HH

2.1 NH; 4% 1 NO HEL

2014—2015 4F-42 Z=B11H), S itiAb B IRFRAS T
NH, # & Hig & (K1), skt #E i) NH, %% H
5 CK AR5 AL, FERA A

Wl MK, At EAERUGEILS 3 ~ 4 d 53]
W fEL

1.6+
;\ - CT
o< 14t —— PP
N' ——CK
= 12}
=
o 1.0
Z
— 0.8
i
1)
jung
EN
iy
==}
Z
9
N
DA

HI (4F-H-H)

B1 ZEZZ=&AAEHNH,EXHEBEZ

JCHALFRE 8D T A 2= NH, #k i,
NH; HE® B AL TRt (P <0.05) (F£2),
7t A B ) NH, HEAL & S S AR 1Y 0.7%,
P 4k FHAE 80% (P < 0.05), 5 i &2k ¥ AH 1,
T AL F Y NH; HEBCE B W E BT 80% (P <
0.05), FHfz, kb3 EA i m i NH, #58 S
H1 NH; HEA#R B

(T

Fx2 ZZRLAEW NH, EXZRREF NH, HEGEE
SBUNH, # & (N kg » hm™) SNH, HERGRE  NH, 5% 5 CT A
e JrEEA IRFTHE JESi (Nkg-t") F(%) D% )
CT E 1.90a 3.54a 1.72a 7.16a 1.52a 3.4 —
PP Jit 0.76b 0.45b 0.23b 1.43b 0.30b 0.7 80
CK — 0.42h 0.32b 0.24b 0.98h 0.96¢ — 81

TE: ¥ NH, HEMGREE AR 1N FRHERONY NH-N B (7 —8 oR [ /NS R AL I B 5225 (P<0.05), R,

i Ak BB 8 0 T 22 221 NO HERH 38 4001
(E2), 7UiAL B A NO HERL H i 7 4% 22 R 350
FRECAKSF, SR, it BRAE B Uit I F 37 B ik
FIEAE, IS T ~ 10 d, SRIG W B FERIRTK
e, FERACHEA NO HEBOU I .

7t A BRAT R bR T /INA2 B R NO HE ik
i, NO M (N 021 kg - hm™) A St =
0.1%, HERHENIMIE 80% (P<0.05) (£ 3 ), JUiikbHH
NO HE il 58 JE f A% (P <005), LA NO0O5kg -1,
HNO HE il 5 B e 3%t Ak #EAEK 79% (P < 0.05),
Fb 2 T, it A F AL F = A 11 NO B HE B A NO
HERCR B ey (P < 0.05), Fifi A BRAE AR 0] i) 2
T NO HE & o5 27 2= Bk NO HEgl i i — 2 D b

i JEAE 7 =X

- CT
—+PP

300} —=-CK

2501

2001

NOHE HE®E (Npug-m2-h')

H (4E-A-H)
B2 ZE=Z4ENOHMBES
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®3 EFRAER NO RREEMEF NO HEMSRE

SR NO fiEi i (Nkg « hm™)

- st *NO ﬁkﬁﬁ_j?fg NO R 5 CT A LL
e SAEENE B e (Nkg-t") (%) DL (%)
(o) Fiti 0.69a 0.14a 0.21a 1.04a 0.22a 0.5 —
PP Vi 0.11b 0.05h 0.04h 0.21b 0.05b 0.1 80
CK — 0.11b 0.08h 0.05b 0.24h 0.23a — 77

TE: ¥ NO HEHGEEE R A A= 1 o /N FRHERCY NO-N i,

2.2 N0 ik

PRZ 53 3 YR % it 1 2 il Ab B, 7 6 A 301 RN vk
A 3 Ay I BEH & N,O HERGIEAE . FRER
— Yt ) 7 A BRAS AR AR AR S B 14 NLO
Hepowgg,  Hoiz e (A I 1 et b 3 e fi (&1 3),
ANt B B CK AR A NLO HE BCE B 8 2% 2 35 78 1%
KA

it Ak B A AT IR T /N 22 Y 2 BN, HE
B, NOBCHE i B (N 1.32kg - hm™) 5 A
Jifi & f2 1 0.6%,  Lb 3 it Ak BRI 25% (P < 0.05)
(%£4), Rz, Fiiab B r= 4 i N0 & HE iR
FTNLO HECHE BE e (P < 0.05), HAHEMHCR A F
0.8%.

LA eI & S S G
N R A R A A D A A R A RN A DR
DR DA DR DA AP PR PP

HIB (4E-H-H)
B3 ZEELENOHMBRES

R4 ESZLIER N0 BEFRHMEN N0 HEHGEE

ZHIN0 HEilcE (Nkg - hm™)

piEd] AL J5 = N,O i (% ) 5 CT M s L) (9% )
FEIE SYBENE B eS8y
cT it 1.29a 0.09a 0.38a 1.76a 0.8 —
PP 7t 1.20a 0.02b 0.10b 1.32b 0.6 25
CK — -0.05h 0.02h 0.08b 0.06¢ — 97
2.3 SRR /UM R X T 42 NH; FNOS 1 T HL 7 4b B A A9 NO, -N B P HL Y [ B K
A (K 4). NOy-N #e 8 M AE J5 27 10 d 256 31 d &

FOME AL F Y NH, 9 #2218, FREemf | ik
ANH, HEPELT4 ~ Bem it (K 4), 7E
JEJE 25 10, 31, 62, 93 fi1 126 d, ME&AEME O ~ 3
em &b () NH, =N 5 K Wk B 43 1l 3k 5] 1863, 1817,
403, 270 f1 12 mg * kg T+o XF 0 ~ 4 cm HE
222 13, 2510, 31, 62, 93 Al 126 d ¥ ik 1
NH,'-N & & 43 5] 7738, 24, 4, 22 fil4 mg * kg™’
++.

Wy, FE5 62 d B KT, FESE 93 d B
KB e KAE, SRIGAESE 126 d I R &, 7t IE )5
510, 31, 62, 93F1126d, M0 ~ 3 em ik iy
B 15 NO, =N & &5 70 % b 14, 100, 84, 153 Fi118
mg * kg T+ FEAEA 3 ~ 6 em AbMY B NO, -N
o 9 18, 100, 94, 140 Al 18 mg - kg™ T
+; BEAEAL 6 ~ 10 em &b f & NOy =N % 1 53 5]
915, 78, 67, 97 Ml 17 mg - kg™ T+,
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f 2014—2015 4E/NFEZ
NH;-N (mg - kg™!) NO;-N (mg - kg™')

18.5
16
~ 13.5
g
s 11
%ﬁ( 8.5
53 6
e . 3
(a) DAFI10 (f) DAF10
[ [ ] I A O O
95
80
65
‘g 50
N~ 35
fiad
® 20
’ 5
90
: 75
L 60
£
1 45
30
(c) DAF62 15
N O O
160
O 130
. 100
Q
L 70
f% 40
10
(d) DAF93
N O
19
17
e 15.5
Q
- 14
£
€S 12
8

(j) DAFI12
-10 -6 -2 2 6 10

K HEE (cm) AP HEEE (em)

Bl 4 ZEEFERZEFNHEER T LEE NH,-N(a—e) 1 NO, -N(f-j) BI¥ 8BS
TE: DAF, JRESMSGTIIRE . JRE/UET LT 10em 4k, LIRS HAFRIE S . ABFRLAIEL A EJ7 WIE . ST R, BEAAR U S A IE |

RE s Ze ok
I g
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24 PR HRATHGE. WFFEDR . AR
SR R

SO P AL SR (2 5), —
AL (P005), ST, 701

FRA 2 B s g, (H T FNAE 2015—2016 4E 2
ZHWFEET (P<0.05), SR, 7Uitidh
FRAGFEFTAE PR IAR (P>0.05 ), 1 7/ it A FH At 8% 0
SRR DS mE = T REAL . (P>0.05 ),

x5 NEFE. REFUH. BITEYE. REEMEILR @Y ZE

e P P ) I%Eé‘zﬁ&ﬁjé %ﬁﬂ-ﬁ_z W ) RIEFM
(kg *+ hm™) (JC * hm?) (kg * hm™) (Nkg+ hm™) R (% )

2014—2015 4

CT it 4711.1a 6311a 5451.5a 101.9a 37a

PP it 4788.3a 6965a 5440.7a 104.9a 39a

CK — 1028.0b 585h 1794.5b 23.6b —
2015—2016 4f

o) i 4809.3a 6507h 5096.6a 121.9a 38a

PP e 5001.5a 7392a 5035.2a 125.5a 40a

CK — 1826.1b 2181c 2220.2b 41.5b —

3 itig

3.1 REJUMIHER NH; 454

T NH, #5285 PM, 5 kB2 (1 B 25 A48 Ak 22 ] %
RO, YRR AR NH, 35K 1 P Mk
WEIE R, R MR it RE A 3008 /> 5 b 1Y) NH, 4%
S DB — UM TR R i 4 AR /N A B
UL AR IT WoR, 7 b BN (g B 22
NH, 4% %, HARWERE/NE = (F£2, £5),
I 27 H 735 NH, #8888 14%, R Al 55
7N, PR M AT 3R E 27 HONH, B35 & 5 0.53
Tg FEARE 0.03 Tg, NH, #4% MREE 5 2% A ] 2>
2 ~ 1742550 (4% 04 ~ 33 670 « ke’ NH-N)' 77,
WK, X —ANREORENE, IR 2 T 2
FEAATAR it Ab FRAEAS [ S M 25 - B2 A 3
[ NH; PR, DUBR P2 A 520

JRZ —WRPETOURIE IS NH, #%, FEEHT
NH," 728 S BHE M O BN, 722 %, £)Z
b HE R B NH-N & R (B 4), RE
HT AR 7 (] A T A R it A IR R it
{HFEAEEREEAY 3 ~ 5em, ASRETHERAZ HI NH, ﬁﬁm]o
SR FEZAMRMGERGAT L, JRZ POt A5 NH, (Y
PEGERIE/N, EEIs NH, 5% BTk,
3.2 REIUMEIHEFR NO HEjk

AWFFEFRM, /GBS, AEEEHER NO
HEHOLF-AE, IF BB AR TG A9 2 BkoF (A

0.7% % 74 B B B NO HE B9 — > W] BE Y
JRH U NO B KR FN N,O FIl N,o AREEFTH, 7
Jiti b B ANCFE JEAE I EE T N,O PO HECIE(E, #5%
N, O {2t NO IR JE o, I 75 48 85 2% 18 NO Al
N,O HERCZ (8] BT R, A I e T AR AR 5 4
TITAS PR 27X Y NO . N,O F1 N, HEjlc Al

F 1A 3 AR NO AR, BIVICAE W
b, s g A, FLrb s At AR R b
HEM TR T Y L NH, N Il NO, -N i
JE RTINS AL i R RS AR
FH 1 575 — 25 FIBR 2 25 BB S 4% NH,* 404k i NH,0H,
X2 & AL Al # (AOB) HI A A AL T A
(AOA) = iy 24 5o A Bk 7). AOB Fl AOA
X NH, =N ¥ B AR50, Y4 498 b NH,*-N ¥k B
11 5.0 mmol + L' B, A4k ik 0 e A i 4 ) 4,
FEABEFE T, TR PR ZE LSS 10 d BF K A 6L
NH,", & Y 3% NH, N ik B 5 1A 5 1863
mg « kg™, b 8 NH,-N ¥ B 76 25 93 d i #0AR =
(FE4), B, BT ek NHS-N &7 — a2
JE A0S A A s s AT RIR AR T NO 119
HEAL

145 pH {E 25 i R A HERO o) — A F
P2 Y pH (R B KO, A
TG PR B I 3SR B NH, =N 274 15 pH
{82 FEARRITE R, FERT 3 A H b, R A5 R
NH, =N ¥ B U A A RE AR 58 = K-, &7 42 & pH

| S
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{H, X TREAME] T iE AL RS AL S s e . b2
KB IERE ™ NO B H K ETEpHE N 4 ~ 451
WPkt s 1, WIASHRSE o B 0 pH (i P
(7.36), HIL, RAIFERELEE NO,

T RN A HE NO5 N ¥ Ji J2 52 ) il £k S il 1k
EYITE R R R, EARMAAT, NO HE
i Pt A B8 NO; N e B2 ) 3G 3 i, Y 4 4
NO, -N ¥ B K F 50 mg * kg T+ 0, NO HEA
PRGN R RAE S 31 ~ 93.d, JIE A A Y g
NO; -N W EE AR AR =K (K13), (HAE L]
(&Z), BWEARM (KT 10°C), M
T 5y BERE A R ) SRS AR SR e

RUE ) 5t T AR 22 1) A ) B T RE X
NH,. NO A/NZEZE =BG M, 8 T A 508> NH,
YR, RS PENE + G AR B IR T AT
5 PR 2R 7 it B9 RE 547 80 (8] B R 20 em x 20 em, 1]
NH," [ 7KF- 3 1wk B i 76 BE 25 I8 5 AR A 8 em 1Y
TR (E 4), ANFF IR J0E BN INZZ R
W, b, (AR Ab B R A B R RUR
7t P RUNE 4 R K I BB R, 765 93 FIE 126
d, 13 NH,-NFINO, -NKREZRm T (K 4),
XA T /N A AR AR A AR TR B A R A= 4 XF
NO; —N F1 NH,"=N (B M e, 7t AT s 2 8] 9 5
AT oI A i — 2D AR
3.3 RESUED N0 HERK

FOMEAR BEAYAE 11 H AT H Bl— R N,0 HEK
WefE, HUE(EAC TRt FE . X MIRE /Uit
IR GHK A%, I3 NH, =N HINOy =N 7%, it
e Rt T R AR, IR AR
FAR 7S Y, ATTA T N0 HEg 14, &2
R2AMLA, BRI #H NH,-N Fl NO, -N
WeRER S, BRI BEARAS, B T RUE D s,
Hik, JoMEHa. 23 A, AR E0N NH-N
HINO, =N WREERAE, HAEwrms b bR,
ToE(E Bl I, N,O HECE & A AL T
AL P

FHEALHR N,O HHEBCE BN E R T
PIUUEAE, 25 1 B (E 1 AN RS, 2R
J5 BT B RIRAROK- . 475 1 A i TR ERAR,
N,O HEjiGE G R s, H¥A HBEE, Ui
MR IH] NO A HERL . 3 IR 75 W1 % i 7] 7,
A JE N,O H HERGHE & 8 & T, BT 24
HEff e, Z (R T IE AR A0 (R, 2 R R iRt/

A WL RE Y B g, i DL 22 B AR R/ N A2 i
e, BARUERED, ik, & ERHE N0
FET v (E A T 2R NEA

4 Z5ig

AWFEZE R — UL, FEELb/ N FidE
Raih, RHPRZE U0 J7 75 0T LITEBE NH;. NO
FN,O BHER AN /N 77 5. IR 7t vT LA
SRR NH, #E&, 3X E2E0H T 3 iAo ARk K
fifer A NH, MG RAE T, o NH, =N LAY 5
FEEHEp, DT NH; B4 % . IR, JREIX
it A BETH BR NO F1 NLO HEjil, % 322 i T A Bt
AT A 398 b U BE 9 NH,-N TR pH {E L B & ZR K
TRAER R L RIVE . X 2 S5 IS 7R IR 2R 7 i FfT
I HET NO FIN,O BT 3z 2l sl f, A
MHER T NO 1 N0 WHE . 534b, IRZE/Uiikfg
FERREMNERL, Rtk — 20 m /N2 it 1T
fig. WA, WAL RENIE /R AT AR, DL MG it
SRR YRR N IR T AR AR K, LA
PRI B 7853 R AIVE D 3 7, B R PR BE b e
RO FH 2 FNA A Pl 35
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Eliminating NH;, NO and N,O emissions simultaneously in a wheat field by urea point placement

Dekyi Droma', ZENG Ke*, YIN Bin®, LI Qi'", YAO Yuan-lin'" (1. School of Ecology and Applied Meteorology,
Nanjing University of Information Science and Technology, Jiangsu Key Laboratory of Agricultural Meteorology, Nanjing
Jiangsu 210044 ; 2. Institute of Agricultural Resources and Environment, Guangdong Academy of Agricultural Sciences,
Guangzhou Guangdong 510640; 3. Institute of Soil Science, Chinese Academy of Sciences, State Key Laboratory of Soil
and Sustainable Agriculture, Nanjing Jiangsu 210008 )

Abstract: Traditional surface application of urea often leads to the large amount of reactive nitrogen (N ) losses, such as
NH; and NO, emissions, which have substantial impacts on the air pollution of Chinese cities, especially in winter. Urea
point placement may have profound influences on NH; and NO, emissions due to the concentrated N-fertilizer under root
zone, but there has no such information available in winter wheat fields. A field experiment in a winter wheat field conducted
which included three treatments: traditional 3-split urea broadcasting ( CT ) ; one-time urea point placement ( PP ), and CK
without N. The results demonstrated that the total loss of NH; from the point placement was negligible due to minimal NH,"-N
diffusion into the surface soil layer, which was only 0.7% of the total applied N and 80% lower than that of the broadcasting
treatment. The point placement treatment notably minimized the daily NO fluxes, and its total NO emission only accounted
for 0.1% of the applied N. Compared with the broadcasting treatment, the point placement treatment reduced the wheat
seasonal N,0 emission by 25%, which accounted for 0.6% of the total nitrogen application. Negligible NO and N,O emission
in the point placement treatment was attributable to the narrow range of NH," movement ( 4—13 em below the soil surface ) ,
high concentration around fertilizer placement and low winter temperature suppressed the microbial nitrification. The point
placement treatment produced similar wheat yield compared to broadcasting due to the long-lasting fertilization effects. In
conclusion, urea point placement could provide environmental benefits without sacrificing wheat yield in winter wheat
cropping systems.

Key words: urea point placement; NH; volatilization; NO emission; N,0 emission; intensive wheat cropping system




