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HE: RELTEALZLT 1V FHERYELE DA BN AN ERPREEE T/ KE, 2RELFRE
e+ A RER, Ko+ AAFE®, # PK e+ R RET, 4 N e+ R4 RE®, NPK E¥ #1288 + &4 R &
W, NPK EF#IEE+HBFEE 1548 NPKARLET +RAEWF 7 AL, RAHSMESLE N,O HxHF
BT#&ES 20 0 XA KM TR RENN, ZEEN. BEELARILE NOMMEFWEHNER, LA
JeJG B IERHEN, SMAKERLE N,OMR KR TFLE, FHAVERTARLE NOFKE_FRE-F L
B, FREFRK, ARHEEZRLEWFPS $ - F L2 ERTH—F, A2 FZRRALET N,OHKLF £
ZRBHERENO, -NRAESHRRE RN, BAZEEEWT N,O Hezk, Ea8x N,O B EA L T 1 £ 9
2, MAEFLEESLEERBRAERNRFRET NO £ K5 HHL FHAERRMBERE N,O HH TR, FRES
FEENOBRBEER T AR FHEIE. BEFLIERET NRRTRE N,O Hk 254 ME 24 0.85%,
0.61%, HA# B RMANMHBEA 0.69%, HILF IPCCHFME(1%), TRAEL N, O HABMA4 R N £
B ik A A N F N, O Hak & 4.
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FESES: S143 XEARERD: A XEHS: 1673 -9868(2017)05 — 0022 — 09

H T 2800 sl 51 R Y i = SR R HE R BT A AR AR 4 BRAS 2 45— R A EE R 4 R BB ) R
MR T TR AR FEIRB 2 —, CO,.N,O fil CH, &K< 3 M EEEREE, X4
BRIER M DTEkRIA B T 8020, Hoh N, O @ BRIG IR (GWP) Ik, H AEME IR B 402 3 i 4 A1 8 5 DT 2
TNRMERRET L Rl BRSNS N, O S B A HERCIR . 32 4 Ml 45 B bt 5% ma 5 20 S () b X 8 Rl A
BRGHT N O HEBO B 25 48 St HE R B 2s SR, TPCC(2006) ) X6 B 7 15 e HE A 19 KOG 5t PR -
HE PR 7 B3 Bl 7K ST B0 B2 SR B R R 7™, 2 ol HlE ST B B O R R Y e HE R A R e
V7 W AN [ DX 388 A Sy M R A Al A 25 R G0 R B R e (32 R R ) A A A 1 i A i X
AL 2 198.8 75 hm”, 2 a1 51 %, X460 4 N, O HECEAT 1% 252 1 H [0 J5 A7 A 000 %o o o7 2% [X 3
Ty E v ERESRHEBOE AR E A BEEE L. Haid P2+ N, OHROC S/ T —EMx,. AR E
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WMAEEE . AE%, RIZER, W05 LS.



2 THRFFHROGARBF R http://xbbjb. swu. edu. cn % 39 %

ZME FARRBERG AT KT FER BT XS N, O HE 2 m , RS FFIE A O 5 22 i A0l A 77 O
A H BB IIHEAT . AHIEXE N, O HEBCAY 82 0 A E AT 138 . OC T A Rt AL 77 20K 3% N, O B9 HE R F 52 i e
BB Z. AWFAEAL T BT PRILAE 18 a KA [A) i AT Ab 27 A [ 58 5% 10 1 HE g 55 10 A% M 0 6 3t D, % AN (] it
AE . A ARSI 20N S0 N, O HERHEAT 18 2% 2a R 22 58 1 22 Z 0 SO0 el 4R 7K 23 o BEORHtE T LA B
FEFF A BEAE XS 5800 1 N O HER IR0 I ik — A0 Ak 580 5 AR it F ARG AT 34 T AR OG 19 N, O HE &R %0. U
A N, O Bl HER I B )1 il DR 28 M HE T80T 50 i il 4 2 25 R 4

1 MR5AF®
1.1 RS HER 558 % it

G (106°26"E, 30726 NV F 5 BT A6 A% X 52 45 60+ I8 g 5 M s 4 300 Wl 3 b, 3 4 266. 3 m,
J& T A S, AR K R 1 105 mm, FEWEBESMEAES H—9 A, 24 FHRME 18.4°C, HE
1276.7 h. X N RY RV BRI E R . A kBN KL, &8RP K %6 4 4 A i
BAIZM—A 1R, BAARRE.

RIS M T 1991 ARk B IR KL S S5 IRROR 50, iAok RS /N A M B, Bk 12 SRR HE/N X,
ANX AL 120 m* (10 m X 12 m) » &/NX A2 HERE H B A B . AR e BT 7 A0 B/NX . O At e -+
FEAHAEH®R ) ; O Nt +RFHEH R, ) ; @ i PK IE+FFF AL H (PKR-); @ jiti N AL+ F5F A8
M (NR ) ; @ NPK IE % Jifi JE i +F5 FF AL H (FaR )3 © NPK IE % i JE & +F5FF8 [l (FnR. ) 5 @ 1.5 %
NPK Jifa It £ +F5FF 38 [ (FhR . ). ZUE R 2R (N, B JE FE IR 23 510 5 85 R 45 (P, O) FIAR R 81 (K. O)
it A A B Ry 24 2 A K 2 N it FH — IR SR AT — UGB AR, NOAE Y 60 %6 K 43 PL K AEMEAR , N AEAY 40 % F 3~
4 M IAMBGE AL, A KIS P2 AL L GBS R AR EERY 11 3 1 H L 12 J 15 H 5 8 HRS A FH AT AR
YIKFEAT . ForpoK o i 4 B0 20%, 3850 i /3 BT & B NG P (P, O5) , KK, O) 433l 28 0. 64 %,0. 039 %
ML 78% (T3, Jr=C Pl Z) 10 em M REFF 2 S0 H0FE /N X 8 3% 10 O SRRk, 45 A0 BEG AT . 5 AT 34 H
Fo A e B A TR AL P B GREGRTED 2008 4E 11 A 3 E) sk 1 fis.

F1 RBLEERREFTIARREME 0~20 cm THEERBLER
i P26 FH A/ TEHE A/ Tkg » (hm? » Z2) 1] A B/ BA/

BRG] N P, 0, K.O G ke gekgh B

R 0 0 0 0 11.79 2.11 7.16

R, 7.5 0 0 0 14. 26 2.53 6. 75
PKR 0 0 60 60 14. 50 1.59 6.13
NR- 0 135 0 0 14. 42 1.97 5. 86
FnR 0 135 60 60 12.21 2.15 5. 89
FnR ¢ 7.5 135 60 60 17. 41 2.71 6. 47
FhR. 7.5 202 90 90 12. 34 1. 19 6.17

1.2 HmRESHH
1.2.1 #Hemks

F 2008 —2010 4EMY A Z (11 H —W4E 5 A) . BRRZ 10 d RAE 1K, BEEHIZE B4 9: 00~11: 00.
FERAEF (MR 20 em, 5 25 em) ISl AMEARAT A 3P 2 3 em PR AL (L 3k A2 i 3B T 00 FF B 29 10 min
A A2 SR BN BOP . BELAS 20 min, HORAE 3 ASSARKES , HEMAETE] 0,10,20 min B [E]FEH60 mL
SRV 0 A S A T e AR 9 AR, SR Il Bl 3 IR AT AR JE R 50 mL fRAF T Tedlar MR A48 )5 VB 47
[ S5 6 2 L BRI /N X 3 A PAT R SR N AL, IR G SR A M R e R A TS B B UCR A
[] B A A AR /N X S B2 SR ERZ (0~10 em) £4E, BREL PR R | 58 #E ALA Sk R IR A Y51
ARE A % B ARl , A M SEES E 5 T 4 °C vk IR A7 AT DU SE 43 7.
1.2.2 MEF*k

SARER Y N, O HE i 20 2 R i PR I 28 (ECD) (GC-2014, 85 H 28 ). A YR A 1R i 3 2 41
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BRI (M624, HEDIINE RAESHHI T 5 cm 4 H LR, R SRR E RS STk, B
FREFHEAE 105 C ML T BE TR, SRATJE 228, /22 WH) 5 i 2 ) 3 A R, HE R K A IR
JEWFEPSYHIAX WFPS (%) = (IR 5K X AT ) /(1 — H AR /2. 65) kit 5H. 1%
NO; -N i8R 28 TKER (1, k1 5), 25 C TR 30 min 5 8.0 10 min(4 000 r/min) , ¥
RS W E S gL 0. 22 pm R 2T 4 UE S B T @5 (DX-120 B, #2248 /D #E T E
13 N, O Wi HEGE SR AR
Fyo=pX(d./d) XV/AX273/(273+ T) (D
K. F o N, O BRI HERGE B[ pgN/(m? « W5 p 8 N, O SRR TR (1. 26 X10° pg/m*); d. /d,
H N, O HERGER s VARSHARE BB (m®) s A WHSHICE A (m®) ;s T A RERFHSH NS
SIREECC).
TN, O BRHEITTEAX N
Cin= > (F.,, +F)/2X 24X D (2)
Hob Co BB WSS i +1 WCRAEIIEN N, O BB & (kg N/hm?) 5 F, SH5 i CRAERT N, O BEE]HE
WCE R s ¢ RAERE Dl MUK RE 8] B R L.
1.2.3 3 #waE
BAE Gt 3 M % Excel 2003 #i1 SPSS 13. 0, ] Origin8. 0 fEA.

2 ZFERE5HR
2.1 NOHMBEMNHNET

WE 1, 5—2(2008—2009 4E4&Z), 4 PMiti A AL H (NR_,FnR_, FnR. Al FhR. ) N, O HE ik i B 78
3.15~289. 25 ug N/(m” « h) Z[0], HE 5w F0HE i e K E2 M MAERLNE G 11 A rh Ry fia e 5 9 12
AIE, 1 AR A JEREMIEE] 60 pg N/(m” « W PALF . WLEER NR_AF, WHEARNEB L 60 pg N/(m” « h) 195 il
RN, NEARKFE (L A —1 ADONOFB¥HE B w2 hEFE e H—4 A)m 2~6 5. 3 K
Wi A AL BE(R LR PKR DN, O HEWHE & W 7E 3. 15~54. 24 pg N/(m? « W8 B84k Bk shi/h, 374
B IS T it AL B (p<<0. 01).

5522 (2009 — 2010 4FFE F), 4 At A AL H N, O HE Bl B #F 4. 90 ~127. 36 pg N/(m” « h) Z [i],
NR_,FnR. 1 FhR, 4b#RFf A )28 AL S A8 R 5 50— AR, RBONAE 11 A — 12 7 1 S KR HEBOR 1 3
KRAE, ANRIPRETLE 4 A L a8 7 ARV BE RS, w81 9 FnR - A3 N, O HE 0 20 8 B2 3/
(¥<C60 pg N/(m® « h))y A ST AR (P 1)L /A2 AR AT 30 & it UL 22N, O - B Rl i i/ TR ¢
M. 3 DR AL N, O b 5% — 2= ML, 7E 0. 68~28. 05 pg N/(m” « h) i Fil /NI i 3
B0 /N Tt A AL BE (p<<0. 01). M4 AL BRI A2 8 KM N, O HEAS . PR FoR ., 445 AR B N, O 7 35 HE ik
A TR — .

2.2 TERBRFHHEE
2.2.1 LIEBE

Bl 2 R iR AL BB R 7 i AR b sl A, BBl 2a A4, RS P22 2 A K0 D9 45 AN [R] Ak 2 4 1 b
T 5 em S HIANT 7.00~26.27 °C,5.97~23.97 °C, MK R LG FEE IS, N EAEKRRE
9 04 - 34 0 R B A TR 2L R R AR A AL R 5 om R AE R BRI T — 2R
2.2.2 L3 WEPS

M 2b FTLLFE 1, AT G P 22 2 AR KN 25 R [ Ak B AL B L 0 WEPS 43 4 T 4096 ~98. 750,
44.29%~94.37%. F—F L WFPS Sk %S, B RSN SER T 2 Hh R A8 4 AW
BRI SR A Y, AR IR IR FEAE R T 70 Yo a3l AEBRAR Ak |, &AL BRES — 2 WEPS ¥ W] A%
THE—F(Pp<<0.0D, KT 60204 I 3K, /57 1 A%, 3 HIEH 4 HIE.
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- @ PKR
250 -O-- NR B
- FnR
200 |- — -
..v.*....

150

100

N,OEE/LgN-m?.h')

50

mial (- A-H)
B1 ARLAETLENOHBMEENTLDE
2.2.3 13 NO;-NREH#

B2, 4 DAL T NO; -N #2500 T 0. 01~201. 94 mg N/kg, 7t £ A0 A8 00 5 30
WEAH 5 B TR 2 30 mg N/kg DA IR 7R Iy /N i 22 9 % 3 (L 200 & it AUIE AR 3] 120 NOy -N
JF B B A T 23. 67~59. 45 mg N/kg, Hirp NR_ A4b B 7 H B 2 & T Hofth i /AL FE. 3 4> i
AAL PR+ NO; -N i 70 500 22 46 22, H7ER T 30 mg N/kg {6 Bl /M@ gh, V- E A T 6. 81~
9.48 mg N/kg. 5 — 7, £ifi Z 4L B NO; -N Jit & 0 8/ F 0. 003 ~732. 30 mg N/kg, FHHENTF
52.2~97.02 mg N/kg, BEHEGE —-FHMM,. EKFAT 2 HH BB NO; -N J5i a5 40 5006 (5 K& i K
B, HTREEERZEE, 3 AW AR 30 mg N/kg LT, & K AL NO, -N B /- $0F B E A4 T
9.62~18.17 mg N/kg, 5H—FAMEM. X HH/NEBHELLAI NO; -N &0 88 —FHKRT
B, AL NO, -N Ji 4 8O & TR AL (p<<0.01), MEAKF Y NO, -NF
PIE ¥ m T e k.

2.3 FERFX N,O HMEm

ANFEAEEE N, O P 350 23R B FhR AME ZRIME T8 — &, LM N 5 o IR EERA W] AR
bRz, HIEWEFPS 88 RN EEE — 2w, A0 R W L S0OREE . /K532 52 W 5 N, O (197 A R ik
(R TR 2, T DL A 5 e A 3 I R AR A R T R DG ) 3 1 A T R e RS Ak . RS R A
FHRE AR - HEK o3 A8 fh 38 4 52 i) = SRR W BE VR 25 00 0. NI IE 2 R AR = 2 - WEPS R AR T+
BERCAS AL RN N, O 72, & N, O HERCR AR PR 22 S I RN E . IF 20588 & B N, O HEjlt S + 5K 4
B AR M AR IS N, O SE Y HEGE 5 3 WEPS A —Z W IEA 21k, sE— R0 LK 5w
AEfe it N, O HEfi (% 2).

%2 TEFRERTFES NOHMBEEREEST

. o ik L
T HRARER R R, PKR NR FnR FnR | FhR |

-z W5 em B —0.098 0.043 0. 048 —0.163  —0.341  —0.240 —0.396
WEPS 0.182 —0.118 0. 05 0. 250 0. 054 0.147  —0.024
NO; -N —0.147 —0.06 0.113 —0.076 0.654" " 0.639°"  0.279

W= HF 5 em B —0.315 —0.442° —0.493" —0.256  —0.253  —0.324 —0.431"
WEPS —0.347 —0.332  —0.330 —0.113  —0.213  —0.183 0. 139
NO;7 -N 0.124 0.33 0.225 0.114 0.598" " —0.106 0. 324

e o Fm p<<0.05, AHTEAGEHFEL, * x Fm p<0.01. 2 AGIE L.
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RO R I S R Y
s (FF-A-H)
() NELAE T TEH TS emBE TS

100 [- [

90 [ A

80 &
&
z 70
3 [
@ 60
H 5

40

30

s (FF-A-H)
(b) AR IET LIEWFPSTALENZS

800 -
_ —=— R 5% o =%
;50 i
S 600
E
=
R 400
i
E(
S 200
i
.H

0

RfiE (5B -H)

(¢) REILbE T HHINO; NI RS
B2 ARLBTFHREEFELNS
F 2 —F R, . PKR L& FhR. AFEHLF 5 cm MR B 5 N, O HE 6 A0 E 40 BT BA S it 2 & X
(p<<0.05), HFZEARFALI RS N, O HEBA /AT G248 L (p=>0. 05). " EiF5 & %
2N, O HEBC S R FRBE B 00 B M OEE . L N, O HEMUE L sl 48 SR L 36 AR B 1) 55 A3 56 40 01, 3
T TE 2 AN [ i PS8 36 1 3R B N, O HEJBCR 00 4B 8 SCH SR 0F 9% & BURS 22 e/ 2 2 4 3 TR B T v fe ik
T N, O Hefil, AWFFEIFR BRI E A W WA KR, HANZ AR N O Hiil s 2 75 ke 5
A8 A SO LI 45 SR AR . AR T 11 — 12 F /N2 A K i it 35 A T ot e - 3 4R R A U
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1717 Wi A A PR S L b R A A B8 T i 2 55 3] T /N 2 AR R S 3 G IO 0 BOZ R AR T T T AR R
o7 JE ) 1 ik B o 2 R A . ROEARAE . AR SCIIE S T 2 HRE 3 AW /N A Kb s e e,
XA A R T AE 2 I R v AT B ] 22

ME2M, F—F FnR, AL R E F FnR- AL+ 3 NO, -N B 40805 N, O HE i & 1F 4 56 M
KM r BA G #E X (p<<0. 01, HMWZEZFAR AT+ NO, -N B/ 805 N, O 25 HE i & 40 ¢
PEGF BT A Gt 2 L (p<<0. 05 B(<C0. 01), AT ILR[EIALHE T N, O HEl 22 57 22l T AR 3% NO; -
N f A 5. BB A SO J2: 3967 A N, O M B2, 1 NO, -N & SRl Ak 5O i 4 91 i B 42 02 i I il 1k
HR, HAEE I H N, O BR IR, 24 45 v 5T a5 43 BB AR B S i Ak 3 30kt 32 31 BRI il N, O Az g™

2.4 AREHEEX N,O HEA & 3r =
i 3E R AP N,O 2 EBHE &= 4 91 T =
e IR R AR PR 46. 7% ,38. 3%, 7 WA FF A H ;n 51
PR#E T 43 N, O M 5 HEi: NR- & FnR 208 g
Wi B A6 R4 E5 T 103%. 133%. &
105%4.622% . PAIR M 1182, 81%. MBI S, |
NE AR A8 B X N, O HEBCHE HE B . N, O P 2
ZRHEE FnR. & FhR. 4b#g %) 08 R, &b # ) 0 R R PKR NR FnR FnR. FhR.
AT 119%,77%, 675,130, It 9855 M3 FEAETLENO ERIANE

FnR. % FnR- ¥ 535008 T 6.7%,9. 4%, F
Bl 8.1%; FhR ., AbF B S — 2548 FnR - ACFEAE T 19% . {H5 —Z il 44 % . 25Kk B S 13% .. £WH
S AL ECHE XS N O A8 55 HEBCEA — 7 Pr IRl 02 2 20007 . L5 PR A] Be J2 S U8 A s I B AR T 48 C/N LB If:
AT W R AT R A RIS bt BUBOR it AU AR R T A N, O AR RS HETR (p <0, 01, HEIA
JIES TE 2 3 A -4 N O HE 22 5 i EZ R R SMERA B I & T HIRAEEUKT, A RUEw Rt SO At B 2
T SRR, BRI ER N KRR A, KRR Wi & 7 Il . SO AL A W i k. i
Ji RS AF 4 5 T 48 C N K, Rl B A0 3 ms Ak . S s A 200 181 28 B 5 136 20 I 38 n B g e % g = AU
AHFFE AR T34 b B0 BA S8 3E T 439 N, O HEdik (p<<0. 01), REH B S5 7 [ — Hb 5 A B 98t % BLAS AT 5 A
BEFIEBC AR 2 T/ AR AR A KR B I IR R AR S P IR, iR i £ N, O R

N, O RBHE L NR- AL #E FnR -, FnR A BEEE — ZE AH 22 ¥ AN K (p <<0. 05) , (HEE = Z= 43 Jjil i iy
44%,32%, MZETFEIE M 2120,12%; % FhR PR —F &k 21, B EZRAK, MRV E
110, Wi H it ZIE 8785 it A AR 25 7 N, O HEjil, Pt AL T8 A R T A A KOF R R I 2 A, A
AL No O 1] ) B UM 7 R AR . 3 5 X1 328 38 0 A A AR 9 45 S S A — 2. (HDF 3R - A it AR 2 FR AR T NL O HE ik,
BRI VL AR5k B b B A HLIE B NP FCRE 4 Bt NOAE AL B4R BE T N, O HEjl, BEREE SR 58 45 2R
R YA 360 kg/hm® B TEW] 22 MR T 270 kg/hm® I NP Bl I B A 1 N, O HFe ABFFRANRS T
B it Qi i AR AE X N, O HEBRE i, S A [ 4k AR 2 80 K it FF 2 N, O B HE AR 5 15 3dF — A5 i 5%
2.5 NOHFMRHME

N, O 7 StHEA R OEVF 21X N, O HEBOR ST e USRI 1 2 — 1 R b AN A b 3 (R 1 PKR )
N, O Wiz 2 BUHE R 439 8 0. 66,0. 60 kg N/hm® Al 0.77,0.63 kg N/hm*, 1 Z= ¥ {H 4 5]~ 0. 72 A
0.62 kg N/hm*, 4b B [a] S 4F B [A] & 25 1 3 7 2 TC 48 31 3 L (p=>0. 05) , /INX A 91 T AUNE it T (=
W FF IR T 18 @), No O HEBCE 4 bR 22 S48/ . rIAH A8 BB /N. T 86+ NO HB S IR
TR, HENOT MRS REEZFBER MKW ANE - 26 EEE NO B RHME S a
LI 25 5 1. 08, 4.07 F1 2. 46 kg N/hm?, 3l 3 % 48 @ + E R BRHFSE, BT H 24 B 38 N,O 1
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T st HE A A A 0. 88 kg N/hm”, 5 AHEZ WL 45 R, Wik A FWnHE LA+
N, O #F iR 0.4 kg N/hm®. REERAFE T TS M XAR R 15 N,O s H & A F 0. 13~
4.01 kg N/hm?® 17200 AR 06 00 100 2% SR 75 1 9 R P4

VEM AR N, O HE B G4 7 E=E, +EF XN, Rt E, B 5HE, EF W R 5.
N RFAEERE. IPCCHHEFEM AL N IE N, O HE R BN 1%, 3E A T X5 A HL4 dn Al 4 5% 1k 45 1
FHTF B 88 N, O HE Al &, DU AL FE (R F PKR ) R B AR R, #H N, O 2 HE &2 W 2= 11 11
R A AL B AME N 2 N, O HE R (3R 3). MERFF N ZE N, O Hejit R0 0.66%,0.56% , ¥H1{A
H]0.61% . ALAE N ZE N,OHLZBA T 0.54% ~0.98% . ¥ M 0.85% . N,O HEjik R EH M ALIE N
R N R L4465, WUIARR N ZRIE N O HEi REEA 2550, A ARRE N Z5E% N, O
FIE T30 A 2R BOAF ) 1 HE S 2R B0 AN HE B . A AR R ST R 9T R BOR [RD IR O ZE R LI N R N, O HEil R
ik 0.85% , MAGFF+HALIE N 2 N, O HEBCR BN 0. 24 % 5 4B SC " MR sE RIRE R, REZ MR T
RINFEFREFF N, O HE R T 0.15%~0.59% . MALAE N FE N, O HE REA ik 1. 49%. DL A 4k
B Ry % AW 58 W 22 22 A0 I A N R N, O R &R #4330 24 0. 75%0,0. 6300, K 0. 69 %, % IPCC #E
FEME (LYK, 5 B H2E H IPCC il 2 HE R B0 A B 58 X380 N, O HEBCHE A7 Al 55 0 25 S 6 i K Tz X
BB E. MRS N E N, O PIEHE R $ L) FaR - X BGH5E20 918 0. 35%,0.33% . SF¥ R 0. 34 %
BB N 2 N, O HE 2500 R g BB 42 51 0. 86 % ,0. 48 %, SE-HH 0. 67 %, LATC A AL 1 g % B i
RS R A B0 RS R 1.8, 1. 3 £, AT SR A FH -8 N, O HE ik &2 i B X0 T AN Rk I N R e %
AN TR X R 5 4% R 2 A K

®£3 AEAMET NOHMEAH %
e DI AE A (R, PKR ) % HR LI FnR_ g %} B8 PL Ry xR
B—-F H-F WETY B HFE WETY - HFE WETY
R 0. 66 0.56 0.61 — — — — — —
NR 0.93 0.98 0. 96 — — — — — —
FnR_ 0.95 0. 54 0.75 — — — — — —
FnR, 0. 82 0. 50 0. 66 0.35 0.33 0. 34 0. 86 0.48 0.67
FhR. 0. 38 0.55 0.47 — — — 0.32 0.55 0. 44
3 & i

1) W54 Ziti ZAL B (NR - ,FnR_ ,FnR. Ml FhR. )N, O HEMCH 2508 B8 K, /% A2 KRl 2 101 34 s 348
38N, O HEBOF I & Tk, KA (R LR F PKR N, O Hel I s #5 F- 28, Wi 42 2 A8 b 34 A
L5270 AR Tl AL B 3 N, O HEUE R 08E — R 255, FlrEFE K.

2) ARGEAE TR N, O HEjik 22 5 09 FZ R AL W/ —/NEAKBNARLLET N O HEk2 5 F#E 2
H 3 NO; -N RO & A s 3 WEPS 55 —“F W B THE—F, FEFHT N,O Hl i
A R AN [

3) FEATIA AL BRI T A H 48 N, O HE, B B 5 2Z A0 Fe 3 HEROCR B g, RS FF I8 H 5 4k 22 A
JE B TR VE R [RIREAR 2 T N, O Az 5 HE il S it FIES 5 27 2608 A BN, O HEJc B B ik %220, FE S PRk
Mp Az =, 35 2% AR N, O CHE R 22 396 35 ST 4 it I v o 2 i il 207

4) FRRE B RS FE N SRR T AR N, O HE R BOR R (W22 2 R ¥ 50 0. 85% . 0. 61%) . 1] WL7E 4 5
N, O HE B B EF XA TR N2k A FH B 3k AR X 1 A N, O HERC R B 255 % 185 A B IERE N A3 AR 56 X
AR A NIRRT A A& BN, O HEB R BOIME R 0. 69 %, 3 TPCC HEFE(E (1 YO MK, B A 53011 ¥ b
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Effect of Long-Term Differentiated Fertilization on
N, O Emission from a Rice-Wheat Rotated
Purple Soil During Wheat Growing Seasons

WANG Fa'?, ZHANG Dan-qi®, MU Zhi-jian'*, NI Jiu-pai'*,
WANG Qiang"?, SHI Xiao-jun"?, GUQO Tao"?,
ZHANG Yao-qiang"?, LEI Yu-chun'

1. School of Resources and Environment , Southwest University , Chongqing 400716 , China ;

2. Key Laboratory of Eco-Environment in Three Gorges Reservoir Region of Ministry of Education ,
Engineering Research Center for Agricultural Non-Point Source Pollution Control in the
Three-Gorges Reservoir Area, Chongqing 400716, China ;

3. Workers School of Chongging Waterworks Limited, Chongqing 400013, China

Abstract: The changes of nitrous oxide (N; ) emissions of different fertilization level treatments from the
National Purple Soil Fertility Monitored Base (Beibei, Chongqing, China) were investigated in situ, using
the static chamber-based method during two wheat growing seasons from 2008 to 2010. Seven treatments
were made as follows: no fertilization + no crop residue (no straw incorporation into the field), no fertili-
zation + crop residue, PK fertilization + no crop residue, N fertilization + no crop residue, NPK normal
fertilization + no crop residue, NPK normal fertilization + crop residue and NPK high fertilization +
crop residue. The N, O transient emission fluxes of nitrogen treatments showed a large fluctuations during
the first half of the growing season, and strong emissions following basal fertilization and topdressing were
also observed, while the N, O transient emission fluxes of no nitrogen treatments basically remained the
same during the two wheat seasons, and were significantly lower than those of the nitrogen treatments.
The N, O emission fluxes and the annual variable rules of soil moisture (water filled pore space, WFPS) in
the second wheat season were lower in general than those in the first wheat season, which were responsible
for the suppression of N, O emission. Moreover, N, O emission differences among different treatments dur-
ing the same wheat growing season were mainly caused by the difference in NO; -N content in the soil.
Straw returning was in favor of N, O emission, and the promoting effects of chemical nitrogen fertilizer on
soil N, O emission was more obvious than straw. In contrast, the combined application of chemical N fertil-
izer and straw had a synergistic interaction on N; O emission. Treatments of chemical fertilizer and straw
tended to have a lower N, O emission than the partial nitrogen treatment. Therefore, from the practical
point of view of reducing N, O emission, we should try to use the balanced fertilization in agricultural pro-
duction. The mean values of N, O emission factors of farmland under the chemical nitrogen fertilizer and
straw in the two wheat seasons were 0. 85% and 0. 61%, respectively, while the mean value of emission
factors of the exogenous input of N (including N fertilizer and straw) were 0. 69% , both of which were low-
er than the recommended value of IPCC (1%). Accordingly, in the view of the N, O emission estimation of farm-
land under different sources of nitrogen, the corresponding N, O emission factor should be used.

Key words: purple soil; wheat-growing season; N,O; long-term fertilization; straw returning; emission

factor
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