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AT IR YA S AP E A ST R, A 38 b AR R RS AL S A AL 1 I 32
TREMED—F A, FBNO R EH. L, s rein A At At
TE AL 55 R N (7] 301 AT fE 2 b 28 2 ) 3™ S U U TR A SR AR R, AR 2 NoO ik
Mo XF, ASCEAT 3 FOEALK AL, BIF TR B R A A A AS RTINS B AR X 135 NLO HRK
sz, AR R = AR IR SR & B AR KIS #gte .

1 MElEFE

1.1 R

KHREE T 2007~2008 FAEIL A FIA T H B (31°58'N, 119°18'E) /KFE-%& /N
EE R T, RIGTIALE T FEE IOk KL, HEEIRSE82 g kg's 4
BN 11gkgt, pH5.9. WE/PMXHA 12 m* (3mX4m).

AR 3 AN (V)M ATIEAE: TREMAT 3~6d S/ A QM AfIEE: T
BERUHT 1 d SCii/NEIBAE; Q)M JEIEAE: TFMWJE 3~6 d SLii/hNZIBAN ., /Nid B e AR
A 9 I 1) 2 o T 340 AN 1 S R TR D S R 1 o T 3K o0 5 i DA S BB K R R S A2 e A 5
o R ) i) B 2, B 0 L B S PR O B[R] AR [R], 2007 4F 81 5~6 d, 2008 4F 24 3d, HAfkkb
7 5 a2 HE WK 1.

2006~2007 A KZ=, /NEEF 2006 4F 11 A 12 Hi&Hh, 2007 455 A 27 HE|. 2007~
2008 A= KZE, /NEET 2007 5 11 H 21 H#EFH, 2008 4F 5 H 31 Hick] . HfEE AR —K
JEREHE A — VB R . S AbBEEAR B JRE 300 kg hm?, Mo, FEAREH &N
WIT i R 60%, 1B AL I R TH i Z =T 40%. BEAEATEIE/E N AR — IR PRI
RN BT 450 kg hm?, SUALHH 225 kg hm™?. BiZR/N32 Fh sy “Hid 5 57,

RIEZFELEERFR
Table 1 Scheme of the experiment for topdressing for wheat
A e AR [A]
P e
Fertilization time (yyyy-mm-dd)
Treatment
2007 4= Year2007 2008 4E Year2008
N ATIE AR 2007-03-17 (F£ R AT 6 K) 2008-03-10 (FEF AT 3 K)
Topdressing before rain 6 days before rain 3 days before rain
Y B AR 2007-03-22 (F#FAT 1 KX)  2008-03-12 (F£FAT 1 K)
Topdressing during rain 1 day before rain 1 day before rain
5 1B AR 2007-03-28 (F&FJ5 5 K) 2008-03-16 (F£i /5 3 K)
Topdressing after rain 5 days after rain 3 days after rain

12 FEARESNE

7% N,O HEECK A AN E, HAFERIIARN 05 mXx0.5m, i 1m. &/NXH
A RFER I HE, KRR DK E N R R AR B, N AR KT — IR RAE LIk, MERE. PR
WITIZ 2~3 d SRAE 1 K. SRFEI A B4 9:00~11:000 & KAF S UCR 4 FF, [HIBE 15 min
K LAFE SKAERRIN, e ~URMAER, K& 0~10em FR)Z L, T 105C M= 1EEH,
W E K5y T 2 mol L G4 SR EUHT 6 TR I AL (NH, N, NO3-ND, -7k 1:5,
SR 15 F Skalar FEEH 0BG E « /NSRS, TI5E & /N X e &,

FHfs ECD A28 AR (3l (S8 GC-12B) JIEREfh NoO ¥R, FEiR 65°C, A&l 2e



HRE A 300°C . LL 9596 S +5% H A ER S, iE 40 ml min™. N,O KRk A i A A 3
FNVIABT AT, ARYE NLO WS 5 1A] ¢ 2 i 4355 NLO HERGE & . NL,O HERGE
RN 3 A EEKFHMERR, NO ZE3 PR 2 3 A 5 R I O (i 1%
B 170 1 B AL S-440 J5 P340 o AR B BA 3 /S 3 55 IR SEMB R AT 7 22 40 WT o A DG 2307
S IEREAT LR B AR ST o

1.3 ST
B FEFE  Excel2003 5%, 7 Z 40T A ATiE L SPSS (12.0) Gt #4347 .

2 RS0

2.1 B RERT TR NN E IR -G NLO HER IR

P 1m0, 2007 4F W B AR5 R B AR BEZE 55— IR FERY (17 mm) 2 J5RERIH
B N,O HERCIE, WAL FE 4> Sk 3 219.5 A1 219.0 pg m2h™. [ 5 0T 7K 120 358 5 7K
B RE, PALEELE S — IR NO WEME B RGE FRE, 78 HIL— BN AT 5 N0 HEiL
Ok BRI AR AR AR AT, PAREE N,O HEBGE B At 36.0 ngm?h™, B AE/NEIE],
XFF W B AR B R UG, S — IR BEAR SR T NoO HERUEN B, (BHRAE B EKT
FY AT IE AR S R B AL B, 1A 87.7 ng m2ht. [FIRE, BHJGHE —IR NO HERE T, 25
HEBCER A A TR, BIR T M ATE AR SR NHE IR R, At 12.5 ugm?h™,

% 2 INERT-RIE N0 THHER R/ NER
Table 2 Average N,O fluxes during the wheat jointing-maturing period and wheat yield

2007 4F Year2007 2008 4F Year2008
SO N,O ~F- 1Ak i & N N,O Pk i & N
Treatment Average N,O flux Wheat yield Average N,O flux Wheat yield
(ug m?h) (thm?) (ng m?h?) (thm?)
Y HITE A
] . 50.69410.90a 6.84+£0.67a 80.26 =15.42a 5.10£0.59a
Topdressing before rain
Y IS 36 A
) . ) 31.02+8.02b 6.89+£0.88a 64.711+21.73a 4.67%0.62a
Topdressing during rain
EEDER Yo
16.66+4.01c 7.02+0.05a 50.24+9.81b 4.81+0.58a

Topdressing after rain

e Rl =B A R BER AR AL ER ) 7 22 43 #rik 3 K P (p<<0.05) Note: Different letters in the same
column mean significant difference at p <0.05

5 2007 4EAHEL, 2008 /N TI-REAAIR K R ER L . FIRE,  WATIE IS A B AR
AEFE A S 5 — K FER (17 mm) B30T N,O HEs iR sy, AR PRk B0,
PIALEE S>3 1255 F1193.1 ug m2h™. SEIEL—AMHJE, WL TX—FNELKE IR K
[ —XBERT (49 mm), WY ATIE AR R I 8 A AL B RS 3L NLO HEicls, H -5 /7 — UCHEIGE
FEME, WALERSY 5104 1705 F1119.6 pg m>h™. FIRTEACALEE G, NFEUEIRTZ—H H
PRI — R IERT (28 mm) BIR T X —1% NL,O HEiltlg (164.7 pg m?h™), Ti7E /Y I 36 A Ak
H A W R R . XTI AEAL R 5, Ik MR I S BeE R NL,O HEfik
W, HIHERAE TBAEAKT, A 20 pgm2h . BEEZN T /NEEK R KK —)



B&RE (49 mm) J5, A LR N,O HEOg, ool 5 H b mi b FEAH 2 (113.3 pg m2h™).
ANEEIRT LA LKA (28 mm) ST MR BT N,O HERCH U N
Th 2 IR T 2 N
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represents “topdressing after rain”. Error bars represent standard deviation among three replicates in each

treatment

Bl 1 PR/ NZZHR -G N,O HERL. BERY & AN 3K 481k
Fig.1 Temporal variations of N,O flux, precipitation and soil water content during the wheat jointing-maturing
period in 2007 and 2008

M 2 ATLLE . SATE RN RSB AR b, W5 18 AR RE % . 2 Jk > /N 22 4T - B
HNLO HEBOE & . BT PR A1 B Y B A B R 0 A B 22 5, PR () S B AE DR NLO HE i
EIREEANE o WA N PR T- T 5, 2007 4F 7R JF B AL NLO HERGHE & 5 ™ Birig ALF
PRI IBAEAH L, 2 BIBR T 67% F146%, 2008 £E73 [ F&A% T 37%F1 22%.

2.2 AR % L3 R R A B

] 2 9 4% 4h 3T 2008 4F/NFER - O R S R L. P 2 T, - AhEE
HETE BB AT LT A A B e A RN TECE, R AR S e 10 mg kgt 247 . Y ATE AR
3 A B2 - e A L VRS 25 R FEE 1 20125788 e 3 35 AR — 50 9 AT A T O 3 P b B85
RS, B R K A, B RR e 7 L e S AU & B, ELRT AR AR AL T e s
GRS TR IE A B . 5 b B L SR A R MAE IR S  7 KRS 9 KikH
B (65 mg kg i A7), ZIEFIE TR, HENERGNINE. SHmuA%EAL, i
PR A B MG B A B R A PG T, LI R AR A R R A e e T
FEAEADFE . 9 AT IE AR AL T R A A A BB 04 28 RIAF R /KSE (40 mg kgD,
ZIEFFRE T M. 1T W A I A A3 R A R A A RS (4 20 KA A B — IR
I (33 mg kg™, Z G R, BRI 56 K AT —REETF Hik K F (44 mg kg™
AT, AR X SRS A RS A0, RS 20 d 22 45 SRRk A P ED BS 5A B K O

80

—aA— W ATIB L Topdressing before rain
| —O— MBI Topdressing during rain
—@— §fj j5iE I Topdressing after rain

(2]
o

MR
&

Soil NOs-N (mg kg

20 |
A

Soil NH,"-N (mg kg%
TSR

H 3 Date (mm-dd-yy)

] 2 2008 /N AR T - LAV LIRS A S A AR L
Fig.2 Temporal variation of soil NO5-N and NH,"-N content during the wheat jointing-maturing period in 2008



55 W AR AT R B AT AL AR L, W5 B NS AL HE 5™ 5 0 R A1 I _E SR B W]
MR G WRIBALALEE N, ISR E B ALERE 10 RAJFalGE 7, fEiE
AEJE IS 17 Rik Bl i (57.4mgkg™. [FFE, LHRRERBRIEELEE 10 K4
Fbs BFF, FEAEIBAR)S 058 33 KAl (30.2 mg Kg™. FJEIEAEALEE L oh™ o 45 3
AL B TRV 22 S AE T2 (1D AHX TR ATE LM R EHENE, MEBEHEER 7 L8y A S &
el LRI IA] . ARger, W AZE 14 R (2) WEEIEHD 7 ia & E. N
K2 /fBUEH, B MREAEAEE AR (8] ERHEIR , B350/ 1R ATIE L 22 Y e AL ITE) £
B R SR, HIHRE S L S R e A B e VAR LUt A T R

2.3 H3RF BRER LIRS 7K EXT N,O HEBHIR

R RY], % AbH NO HE S TSR B R S B MAHRYEAT £ R (R
3), QNG LB JFIEALAL NO HFCS TS B AS A & B 2 B & B, XL
B 1R 2 AXERDL, 38 NoO HEBOF AN S & 380 R & T s i, &5 1
Y B2 W BRI R 20 AT 5 o /D 2R - 338K 7y & B AE 47%~61% (8] (] 1), AHKC
IMTEERERY], FHAEEE NLO HEBUY 5 HHOK SR EM R EHK (R 3.

F 32008 £ N,O FiHAE S HIEFRWA S EURTIRSKENHEX I
Table 3 Correlation coefficients between average N,O fluxes and soil available N (NO5-N, NH,*-N) and soil
water content in 2008

Ab TSR T I E T EKE
Treatment Soil NO;-N Soil NH,*-N Soil water content
[EER BN
) ) -0.145 -0.037 0.647**
Topdressing before rain
R AT IE AR
) . ) 0.086 0.790** 0.470**
Topdressing during rain
Y J5 B
0.713** 0.127 0.514**

Topdressing after rain

VE: PERIRTE 0.01 KPR E MM Note: **Indicated correlation is significant at the 0.01 level

3P #

4k N,O E BN A T SRR RS R P22, MRS BT B34
SRR AT T 75 B R SR 45 1 52 31 3K 3 B (% . Drury 258V 8L, O, 78K P
PHOER A 4 NMES, HIEFROKSESERBIINE T SR R A B &
FERREIAE, H AT RBAAE BT, SR, Em K& BRRAE NO 7F L35t
— B JE R N, Qian S5EHA A2 45 75 K FLBR AR T+ 60%IF, N,O 2 B R AL 4,
171 24 398 78 K FLER FE R L 70%0 , AL =4 80%~90% /9 Na. Linn Fil Doran 2518f ik,
R K FLRR TR 30%~70% 2[RI, LF Uik A6 ity M R A3 SR IS B A 7K o) & & 11 T
MR R . ASRIG T/ N AR -, 3T K AL ALTE 34%~65% 2 [f],
BERIIN T 3Kk &, ARHE T AL RS A R AL R N T EEA T, S8 NLO AR R .
MmN, &4 N,O HGER S LK) SR ELE FAX (p<0.05) , X5RTA
MR R —5M, BT BRER], MEREAE I LR L5 T R R 3 N,O (7 AR S HE
i (1) BB HHK & &, E— SRR B T A HUR T LR, 8hndLaRsy



ARk, TR AIES 5 RS MY, () BRI T K&
B, BRI TR SRR NH, =N FNO5-N (2R Bl B HoE 3 h 2 #1290, AR B Y Al
IBAEANRY B AL B A, BE N ONIR R IR S T RIFMIIAEE, 3 NH, N & & iiad b
FF, I T IR, FFUAE KR NOg-N P22, TR 58 AP A 36 A )30 i T+
K& BIBAR, FRE KM FE A H5 AT K NH,-N 4 (- 2), (3) B 5|k B3 m T
FIVEI S R R, TR A B ARE 38 I mT DAt 3R Ak - S RS A A F kAT, PRI 5 5
Hi NoO HERUAE 13 22 B HE W S5 1y DR 3 - 57 5 2R 2,

TR RS ERARRK Y 2 AN N,O HE A —E N R, LA R AE W
et 3% NoO HEP 2, xR RN RAESE N IS AT LI 3R R S8, i L
IR ALY NO3-N F1 NH,-N. Mulvaney 25431, NH,-N 7E O, I 8757 3 B 1] B
AR EE R IERT, S8 N,O A R EH I NOs-N AU AT DML RE AN AL R, 1 HLAEHS
Jli NOg-N & JE IS, 381 NLO/N, b, Groot 25V F5iiE sz, NOg Hl NH, A5
FRNAEERTEEE NoO 1A . KB R, UL 5 I 1 it 5 3 T
435 NLO HEl. 2R, HIEHH RE SRS NO HERZ 8] — AR EH X KR X2
Hoh, BEfHEEERSE N EERT NO FAEMRIRAME L —, WRERZEA K 3K
AL FEN,O HIKE A, R POURIE, 3K 2R 2 ) 240t P i F R 1
3 NLO PAERMHER BRI K. Zheng 25PNy, HHUK S EMTHR 2 RERE
BAERG NO VAR ZR, AR . AR50, A IS 18 BEAT RN 5 18 AR AL
BRI HIET R R E IR R R, KRN, WA 245K A rE B E i
RAKTFHAN], NO Hi ol & AR A 52 3K 4> 2 AMAR 2, 380 R & 2 1R

TERHPHEE T R, B 51 R 1) I8 T8 58 8 I S 046 T 338 th - 238 A e g 21
NS R B R R M, XA R A NoO. ARG R Ja I8 AT A B S i B b
FEHFoKS S NI (B D, Hi, KB AR cHE FF N 2 G T o8k g 37 i T2
TR B B 7R R R S B E K AR AR K& N,O. B4k, ABFFTH, WEE
FE Kb A SRR S R A B AR A S Bl {40730 57.40 F130.20 mg kg™, 11 WY A 3E AR R
ISF 3 P A T P 243 1)y 71.02 1 37.43 mg kg™ 64.37 F144.50 mg kgt. AT, Y EIE AR
RELE—E FERE L PRARIR KRR IX AT RESE RN i JB AR T 3K o (0 m g 1, 5
(7K 3 26 AE AT R /KRR R AK T 0 A I ATE AEAL B . 22 BRI, W5 1B AE— 5 T Rk
7 BRI RIRE RN, S e R Rb T IR R A S R, XA
J5 TS T 435 NLO HER

AR K AR BN M+ R = A AH R B R R, R B E iR
o DRIL, AT AT —T0UAR FE R 3 AU HE T 138 75 25 R G E A KR BRI = BRI R . A
RIGLERRE, SHMEIEEGE (AHEE) M, WEBEAS D NE '] (F 2),
XL G 3~6 d T IEREHS L ALAL RO IE T 75 K 20 46, M ARIE /N ARSI BB 2 R 75
Ko TG R IRIE AL AR 65 2 2 Jk /D> 22 28 5 11 498 NLO HEKRI AR N2 r= it

R 4% UMK Bt FH B TR % 38 NLO ekHE L S i S, HLSCBE e TR it AR et
) R RTS8 AR A I 37K 0 (R AR R X, o R 1) LA B B T o ) AN o2
PREAE— e FE R RR I 7 SOt FH S (8] ) T R P o T T N TEE A A X, A
JEE N 1) By ] U 2 A P WA G B vy o LA, EH T B TR RE R i Tt S T 1 FH TR K o 1 i v
M, TR — B B R R BRI S . Bl NBERRIERNER,
M S SO E I AR R A LI N o DRIk, A 5% R 4% e A e ) 76 SEE A FH HL X F) NLO
VR 71, T HAT AR AR BRI RGNS A el — B T

4 4



TE AR 1) 3 R AT B0 335 5 ) 22 =401 A NLO HET. W JE B I — 7 T 2508
TR R N R AN, T A e AR Beb T R A S B 5 RATE
REARY B 18 REAH EE, B9 /5 18 BE /N2 48775 - G NLO HETBCE 73 i D 37%~67% i1 22%~46%,
[F] I ANk N 2
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Abstract To study effect of timing of topdressing on N,O emission from wheat fields during the
period from the jointing stage till the maturing stage of wheat, a field experiment was conducted to
have three topdressing schedules (topdressing before rain, topdressing during rain and topdressing after
rain) in jointing-maturing stage of wheat from 2007 to 2008. Results show that N,O emission was
37%~67% and 22%~46% less in fields topdressed after rain, than in fields topdressed before rain and
during rain, respectively. No significant difference was observed between the treatments in wheat grain
yield (p>0.05). Soil water content was the key factor affecting N,O emission during that wheat
growing season. Topdressing after rain when soil was wet is an appropriate topdressing method, which
may decrease N,O emission significantly in the wheat-growing season with no adverse effect on wheat
yield.

Key words Topdressing timing; Soil water content; N,O emission; Wheat yield



