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B OE: DRI N 1, i =AM RE ARG, BT AN [ K A AR R R0 RS i ot g
CH, HERLI 2 . ZER WK (CF) MRS (AWD) MRlK /M4 B i 36, B LEUIERE (CK) |
HREREFF (S) . HUEIRE (U) . JRE + FEFF (US) 4 MAbBR, XPKFEREAE K CH, HEBGHAT I, JF0 e R
I A 7 300 ) R Rk (MBC) i A RSGIR G K R P o 458 . AWD B3R CH, R K T CF
I AR CK 5 U AN CH, BEHERC R % 225, BINFSFFAREE (S, US) CH, R 51
Jin. CF AR US AbBE CH, RAHE R 3 5 T S AL, {HAE AWD A FIEM A . AWD #EUZER#IL CH, HE
TR ) Bsf oF S 2 AR /K R P a, DR 3R GG P 38 1 I T KR P e, RS FRIA B AR RE P i G e, (HE
R T R R S, A TR ), 5 CF AL, AWD B ERIR T CH, HEL, [FEf, US
AR FRRGAE AR CH, HEBUR BRI K REF= 2 A R, 390 +38 MBC &2, ABy P, Wik, AWD #izUR4R4t

AR R T K AP BRI R K SRS, U A US AR R AL I AR HE it
KEERE: KMok, FRacE; FFFEm; CH, HERG KRE /= 5

EERARAS B SR NIOCFE R —, K
AR E AR B AN TS R S B A BRI AR R
M EE R, B (CH,) BN FEMRESMA
Z—, R R S AR 18.3% 2, X
LFRIEIRAVE R T 48 Akm . 1A A
Bl CH, HER &, A0l CH, HER & HE i e = 1
50% ZeAr Y, HAEEORIE TS IR R A A
S BRFE M A4 CH, HE i 25 ~ 50 Tg, &4k
CH, HERC S 1 10% 245 0 & B AR g i 5 bk
FESE AR R, RS CH, HE ) & R IRR =S
TRHERC B 24% 7, B, RZERE I CH, B9k
TCRFE, R IBUR N R i /D Fg D CH, HE, X6k
G R SLEH R,

Fili #1348 FHFIK 2345 B 45 2545 7t X CH,, HE L

RS EHE: 2021-02-04; FABAHI: 2021-02-23

EL2TA: MEAKRFAIEN FIH (31971531) 5 PEEBRARE
WA SE SRS T I0 (XDA28090200 ) 5 3L TFE BRI H B 4-H
B T S AR S

VEERE: 2530 (1994-), B0, Wiy hfgH i a %
AL FARZ S ARHER . E—mail: weaveli@163.com.

BIESE: SKMTAT, E-mail: llzhang@iae.ac.cn,

A REF SRRSO T R TR R
AR ;5 —r i, RSP A R
EAI T, RS AL S R, B
Syt (BRI AR T A S A R G
P, FIRSFEA S A KEA VR, nTEH CH, ™
PERRTARYI, ARSI CH, Al O B
KRG K S, ZAER KA R, WK
PEF R el 2%, AT CH, mciH
V), K3 7Kt 33 K W VR A R ke . HE 4T
T, R IR P K 24 o ol K B 9 70% 1,
T ALK BRI > CH, PHER, R TR AR
% (alternative wetting and drying, AWD ) £ K%
. AWD JEIK AR A K B AT K - 75 T -
Sk - TR Y BRTTEYT R . WL
B R A M X T B O AWD B R,
Tk - & Tabfe b B gam A e, {2#k 17 CH,
MR AL VE T, BER b CH, B HEL Y. Haque
as LU RESY R, SRS K (CF) AR L, AWD
REA IR 48% 9 CH, HERL . Liao %5 W% BFFe 3k
B AWD #¢ CF 75 H CH, HEBR#AIE 86% 247, 1EFK
B M S ZE AR FAR DX H (BB B, S50k
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BHA L, AWD BT FAE R MRS 2 CH, HEk
S RRRAIG 21% F1429% 0, B4 e F KRG TR
LR IE FEEAE e 7RG, FEdU T At
e o A KR AP R AR S e RS
HRKESR, TRAHE TH CH, HERHE, AR
Fit—2WoE. AN, FEFFE B TCE B ft TR
HEERIR, fEUE T RCEYENE, B AEHL T B[R] R
Bm T CH, fHER Y, 7E TR R T R AT R
HJ5 CH, HE = B As ik, BE5 BB E
HEAZHRN, WA E— 5.

A SR R it FH A a4 Al A = v g AR Rl
RIIVE o SUIEAE A3 A 52 ) SR A R 2% ) 2 b 52 )
CH, flEf. 2B A4 20 B M, 19 it 220 R 4
il CH, HEAl; (B AR R, AL ARm T
CH, HER W™ 2, et 2 By R W1, Rt
I H S T A CH, HERL, 5% IR i v
25 KTHEARN CH, HERU2 i B A 5 —
B, HAEARKSEHEET PR R, e
ST TR AS R AL B i AR TRk T
FNEAE R — e m A E Y - A 24t , 78 H[a) &
W SREAE R, AT, FBframs
FAEM O EE & T oKRE =5, (B S8 CH, 9k
A, TR AR RS S EURELE X CH, Y5
Mo Qrfy, ANEEAA HGE . RILARSCAR A VIA S, DL
ZRAbTbF R K AR o &2, dE e =AM
55, WA FIK 8 AT AT DL RS AT 5
PRZ BOE XS 75 H 438 CH, HEakrszm, #RFEANFIK
i, REFRIE B DL RS AT 5 PR EBCHE 45 F T CH,
FIHERCE S, DU bR CH, iHERR 52
e

1 #RIETE

1.1 i e

RIS AE b E BB T UL A AR S R E K
B ANBLA AT 723G (43°31' N, 123°22' E) R4
PEAT, T2 b S R R N T > T A i e R KU
AR B2 690 mm, AEHJIE 7 ~ 8°C, >10°Ci%zEh
TR 3300 ~ 3400°C, Joxail 146 ~ 166d, #HHERIE
R —AF 2, I AR, B YL
A A= 25 R G5 [ 5 B A RE 7 LI AHF sl 7K e i
M K WIARHAEAERE 0 ~ 20 em +J2. AR 16.01
g kg, A 136g- kg, AW 2701 mg - kg,
AR 123.7 mg - kg, A 197 mg - kg, AH
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A 2328 mg - kg, pH6.73, HIEAT 1.06g cm ™,
1.2 5k
12.1 R

A AL B, T 20204F 6 ~ 10 H i
1o I PR KR, KWK (CF) FT
B (AWD), BFKEET 4 403 XF R
(CK). HBaFEFF (S), HpiRE (U) . JRE+
FEFF (US), MifpREidt 8 N Ab B, HA~Ab P EE
3w, 245, A ERET 1051 kg (T L&
9kg), MHE/AKFRT2IC, B3k, Hotk, KH
T 6 H 17 HEM, 10 A 27 Higdk, IRE NEME,
Jiti A M 106.13 mg + kg (N 225 kg « hm™), &
B (6 H17H ), ZEEAL (8 H4 H ) FEAL (8
H25H ) #ilda:3: 3Bl A. FFFER G
Bl 0 — PR AR I, Bk 4.25 ¢ - ke (9000
kg « hm™ ), B AERTER AE 43 510 S ok ol R 4G A S 1k
B CEATVE N RIE— R, it A P05 150
kg + hm™, K,0 185 kg * hm™,

KHAH KA, KAEA B ARG LR R 3 ~ 5
em /K2, WORRTIGH; TR AR, M-
A — ORI (R e A R
AT, FARLWEIN 1S em Absk #, KRR FRT 7 d
PREE3 ~ 5em K)Z, BRIEBRMNE, HEH#HTH
RIET, TR RITRIA -15 kPa 24 BT TR
#3 ~ Sem, MiEHETHET, HMEG, EE
sk
122 HEacRESIE

JKFET 2020 4F 6 A 17 HERL, 29T REW
(6 H28 H ). 4/ BEW (7 H25H ). 174 (8
HI11H), 28 (941 H ), ¥R (9423
H) . &G (10 A 27 H) RIS BURE R4
0 ~ 10 em 1258, e LAYk (MBC)

Po=N
B o

BB LWy, — Iy A AR A AT
AEFE 24 h, #RJ5 FH 100 mL 0.5 mol * L™ K,S0, 3= 4
(LoK=1:4), 55 —mH5EEZMA 100 mL 0.5
mol + L™ K,S0, 17 #&. H TOC 43 #7 {¥ ( Vario TOC
Cube, Elementar, Germany ) il 5 B 7% F1 & Hi 2877
PR, AW Es (MBC) MEZEREHN
0.45,

CH, HERCR P A A 1 D0 5 2 B 2540 T 4
PRI JBE IR A 2L, RN A% 30 em BB IHA
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PLBEIE, = 50 em (4955 404 35 70 em FH 14,
HARARAR ), IR T 2 28 /N KU AR AR iR
JE FH A% 31 em MU MLBEES GG, SPIaA M ()
DGRk, SRARKESE ), 510 eme FEJE
fOJ5 2R — A AR 2 d RESIK L IR, BRE#EG
1~ 2d REE 1R, HARREAR 7 d RE 1K (8
R TR DR A3 A R FERT ) ), ELE k. KRR
ANEF FRWESE R4 CH,, ERESK 23 %K. K
R AWK 8:00 ~ 11:00, FHESME,
o DA, HK#EE, RSP 0. 30, 60 min SR
RN, FFEERHO AR . BUCREAA
FMERAFEY 50 mL S AR R AE 100 mL AR A
2OREAS (KERARHAERAR ), RREGHG
A [ S 2 A

SRS A AL (Agilent 78908, 3
) SrHTINE . CH, BHlER A FID (UGBS T AeAsin
), R 250 C, BECHEAAR, RbeRIK.
B SRS N AR S AREEAR, e
A5 80, 450 F1 25ml - min'; FEARIRAER 60°C 2,
1.3 JA

CH, HECE 7 2

de PV _ 273

Fep % p, A 73+

XA F ol CH, HERGE R (mg-m™-h™' )5 p N
CH, TERFR RS T (CH, M 0714 kg » m™) 5
de/de S R A b A SR FEAR N AR I W B AR {2 P
JRFERE N s Py MARER R, i X
SESPRERIEM Y, WL PP ESET 1; VE
TN E S A AR (m’) 5 A TR R P9 L 1w
L (m?) 5 273 FREITREFEL T A e i RARA
PRI (°C ),
CH, BRI h.

(Fi +F)
2
K CE S CH, BRHEE (kg - hm™) 5 FL Fo R
FEAH T YR AR B30 PN ) HE G B (mg - m™ - 1) 5

diy v i AAHERPRUCRAEIH I R EL (d),
14 Bdagit

U K FH Excel 2010 1 SPSS 16.0 #1748 4
#r, FH Duncan 31722 5% B EVER R ( 0 =0.05),
K H Origin 9.0 1 [&], & 3= rh 54l 4 F ¥ 1ME +
HE2E,

CE:Z X24X<di+|—di)

2 ER5HH

2.1 CH, HERCRFAE

FE 1 ATAL, 2 Rk EELS (CF FTAWD)
T, CK AU b2 S B AH R A HEB &, K
A B, CH, HERcRAR, HEBGE &34 T%,
CF R T INFEAFAREE (S, US) BEHm 1T A% H
CH, HEd, HAEKAEREARG 18 #1053 d HiBLHT 211
HE A, CH, HEL 4 3 R 55.71, 58.73. 41.26,
4794 mg - m” - b5 T AWD KT, BN FFAL
(S, US)CH, HEBCR A — I B0, HBiE
IKFERIGSE 18 d, 43y 38.53, 48.40mg * m™ +
h™', Al CF #80F K ARG 28— I [R5 B, 2
J& CH, HERCGR AR, T 38 d FZ#iaTE. M
AFAEBEIRE, CH, Hol 2L P KRR S &

FEARFIAR R, AWD #i0N i9 CH, RF R
IXF CFAEHEK (K 2), BB TR REALT R
M CH, (9 HEH, CF#AWD & ¥, CH, B2
Hecie U5 CK b B 22 5 A 8 2%, {H U 3¢ CK b2
CH, ZRHERE I IN T 1617, 6.10 kg « hm™, i
AR R Wi A — 2 B AR HE T CH, B4R CF
HF, SHiFFFAARE (S) ML, JRE SR
it B E N T CH, SRR, MirE AWD AU IE
UFAR, UEIIAE TR A AR T IR R SRS ATk H e
MEfEw > CH, HEG MRk M B b CK 5 S Ak
B, U5 USbHIMLL, Ai# CH, SAHERCE B31K
TIa#, VLIRS CH, HE EEH &,
2.2 KA R CH, 2R AT

AR SR FH AN EE AR R 19K AE
FE A CH, SRR B 500 /M in e 1 gk
2R, BERFEW], AU EALIKE XK R AL 1
AR E R (P<0.01), HAH X K F e 8 f
Tl E R, N225 7K KRRk ™ 2 b NO 544
TR 56.2 ¢ - FE . KB AEFEIR H DL
K 5 BN 0 5 5 CH, B, &
SRANEAE- X HB A B, (HK R FEFT
T FH RN UK = 25 22 T) B 52 B3y ok SR FLHE jl
AR ERN (P<0.01), 5 CFENH L, AWD
R CH, RFHEC R IR T 67.2%, KIS IMEFH
(S0) A HEAH CH, RFHEBCE PR T 92.2%. N225
Jita B 7K S F %85 NO 19 CH, B RUHERCE I T 12.50
kg - hm™, HERIFREE .
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T
E
g 70 -
N> AWD
78 60 -
M)
g 50 F
£ st
jan)
Q 30
20
10 -
0 L Il Il Il Il Il Il Il Il Il J
06-17  07-02  07-17  08-01  08-16 08-31  09-15  09-30  10-15  10-30
Hi (H-H)
1 AEKSEKXT CH, HiBEHEL
500 4 500 -
CF b I AWD
v f
= 400+ 400
=
2 300t 300 |
1%
& 200t 200 F
%
B 100 100
jan}
Q c C
o L 0
CK S U Us
AbF
B2 ARADERXT CH, RFRHME
e ARRVNG PR R R 22 5 B3 (P<0.05), T,
F1 KkHoEKX. BFLTHEREKEERT r2 KHERX. BITHEREKEX KGN
JKFEFEF CH, EFRHME CH, RFHMEN TN KT EIER
A IKAE CH, SFHE BN IR CH, SRk
(g- 4™ (kg *hm™) KA 030 108530
Ko CF 114.9 + 8.5a 931.7 +35.6a UK 250.86" 0.43
AWD 1129+ 1.1a 305.5 + 14.0b FEFFIL M 1.20 310330
ALK NO 85.9 +4.8h 612.3+21.2a RIS X HALAKF 1.00 23.52"
N225 142.1+2.8a 637.6=21.6a KO X AL H 0.08 949.70"
TAFIL S0 1159 +3.9a 89.0+ 1.9h ALK X FifFid 0.52 2.97
S 112.0 + 3.6a 114.8 +37.9a ARG X R > 0.50 14.06"
= o — N % N FEFFA H
e ARITFREFORABEE 25 B2 (P<0.05 ), N225: JiHIRE ; NO:
AMEPRE 5 S1: FEFFAM ; S0: AFEFFIAM . FH, VE: * FR A (P<0.05 ) 5 %+ F5R M 244056 (P<0.01), FIAl.
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2.3 JKFEAEKZE CH, HEGE S5 10 em )2 REEAH
KM

A KA 28 CH, HERGE 3 5 10 em L2
MIARSCHE (FR3) ATLLE Y, MRk #CT U Ab
H CH, HFGE 5 10 em +JZ IR EEARR S AR 1
CF #:CFER U 4b, HAbAb B CH, HEFGE S 10 em
TRIREE R B EAEE, Hrp S, US ZbF R
AL, PRI KT 10 em )2 T0E B 50 CH,
HE; AWD B R HAT S A US Ab B CH, HEGE
R R EADC, UL )RR TR AR K 4
X CH, HEAC R 52 e 72 B2 ¢ CF A0 I B AR,
CH, HER T 58 2232 2R FFR IS RS W52

R3 KBEKECH HBEES 10em

24 HHERUEYERR (MBC) 7254k

14 MBC & &Rk R L BRI AR L (3% 4,
& 3), MK/ T, CK AL BR T 2 20 Fi +
HE MBC & A W ARk, iV I ) 2 R R
AR CF B F U 4L B2 BE ) MBC & #4801k
B PO AR R B R, AR AWD A
T U &L MBC & £ 1 CK AbFRAS fb— 3, Pifhk
SR, S A US Zb UK AR 454 & 1 118 MBC 1y
AL TR KT, FLEARR AR A2 S A US 4b
PR T WA ZE P00 1 MBC 5 R R R,
T Y4 N 2 A0, 18T R L KRS AR
Wo GRFIALIEE, KEENEEY, L
MBC 7 & 5 7 M AR & YA o6, iS5
it EKFE A A (B 3), X552 CH, HE

TEEENHEXRE
— o . o . MIEEREY (F2). CF B AWD B T
avN 4 4 h h e o .
o _ MBC 7 & 2 5 T 16.4%; S1 % S0 4b B 1 5 MBC
10 em +2RE 0.511"  0.6337  0.073  0.659" . R _ N
PR 29.9%, CH, 52 FLHE W A AH [R] #Y 3 in
¥ehr AWD CK S U Us
i <EC
10 em +2EE 0486  0.583"  0.183  0.509°
R4 KBEKSFARLEBETIEMEVERSE (mg - kg'")
IR pis: IR STEEW) P 2 T A
CF CK 289.9 + 19.4h 3035+ 11.7¢ 2962+ 19.2a 307.7 +8.1b 203.0 + 16.9h 1733 £10.1a
S 572.2+38.5a 392.7 £35.1b 218.5+10.3b 285.0 £5.1b 2753 +17.6a 151.7 +2.4b
U 246.4 +9.5b 4412 +6.9a 2457+ 17.1b 281.9+21.5h 135.0 +9.3¢ 79.4+7.9d
Us 590.4 + 43.1a 466.9 +8.3a 2845+ 14.1a 500.6 + 30.7a 139.9 + 12.4¢ 122.1 +9.0c
AWD CK 3159+ 53¢ 278.4+21.2b 2643 + 14.0c 3394+ 17.8a 117.7 £ 10.8¢ 75.7 +5.1b
S 518.8+20.2b 288.2 + 20.6b 233.8 + 11.1he 284.7 + 9.4c 545+ 6.5¢c 57.1+5.2hc
U 269.1 + 10.0d 2733 +22.6h 288.8 + 12.5ab 318.5+ 34.1ab 68.5+7.8h 50.8 +5.3¢
Us 573.5+21.9a 3603 +21.7a 3126+ 163a 357.8+ 18.4a 1775+ 13.3a 136.4 £ 16.0a
8 -
—~ a _a
0 b a &
~ 6t — b
on
1 47 a
41 b b
z > ﬂ
4%4 md <
T I—‘—I
H 0 :
R T E P B H CF AWD N225 NO S1 S0
EEM KGR FALIKF Fei A4 A3

£
B3 KEBEKSTEMEYMEKRSSE
e Re REW T 0EEN; B B B Z0RE; P

TR e .
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3 itig
3.0 AS) K G BRAS X Rt IE 15 e % CHL, HE R B
SN

FEFFIA [ 5K 4045 31 55200 CH, IR 5
RAEAEFFALFIAR L, FSAT A I &1 Tk Red: K
AP CH, /Y HECE oA RAHER R, XS ETA
R g —3 5 20 2, TR P S REA L
B, FEAFA H S A WUBRFE U DIE R i, R
CH, B7= A 4RI T O 2 A SO, 3k BERR U Hh—
o TE” CH, WY Z 5 T 74 K& CH,, 3 CH, f
BN R KRR BT, TR
(A BUBRIED , BUf CH, HEBCRREIL, SBUKRG
W1 CH, HEMOAL FRARACE S 1 2 AWD R T,
U. US4bEE v CH, HERL H B SS — AN 5 CF 5
R IAMNE (1), ATREE R A KR AL 7E 2 i
WHW, oKD, PR R EEh KR ERE
Wil FEIE T REE, KSR, FF
CH, 7=, M T CF A, AWD 20T 4% 40
B CH, HEGH = R FHE R R AR, X5 Liao
s SR g R — B, R TR, K
EREAR, TR R ER B A5 7 CH, T 9 P
B, CH, %16 B % PR AR, 0 CH, HE R ™,
TS T, TEVE TRl Hh il e 48R
Be, XFPIREEE Z AR IEALHE, fEUET CH, 1
AAAER, BRZ/0 T CH, iR e )
5T 20, PRt R ZE BERNAE H CH, HEik, (25
CK AL, BRI A 1R R SR A
W25 BRI CH, HEik. A RS2 —3, ik
Brh 2 FoK AR, UM BAERUE B3N T
CH, BBHE, JHRYS CK bFA BEHER, X
FIRESE A PR R At , — 5 T REAE K AR 2R 1Y)
AREE, SRR WY, R CH, =448
HE L2 FRY R, Rk CH, BHER Y B—0F
11 PR T LB R 3 h CH, S 0 £l g
PE, feik CH, A4k, iR, AT X RERERE
i CH, HERE 77, P ILFEE S ECT CH, HEich
M EES AR E, LA, USAFA) CH, HEE
FHEmT CK AU AR, (A5 S hEEEtL, WEER
KB T 25 AW (E2), XATEER A
7E CF #50F, RE R R AR, feit Tt
Y FEFF G40, A CH, P2 2R 4RI T 58 2 A Al U
il CH, HEwce £ 2, HZ T SAbE; TMi7E AWD
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R, B3R AR S, CH, AL T M o,
PREMEINE— 45 T 3erh CH, SRS
FEPE, fi CH, HEBRAR, (KT S b3,

xR, REH CH, HElGE = SRER B
ROREOGHE Y s EdABISA, REH CH, HEjE
EHREABERL P ABI5 CFBERAT, B
U Zb3ithh, HAahb 3 CH, HiiloE 45 10 em +)2
B OC; AWD T, HA3 S A1 US 43 CH, HE
GRS 10 em 2R BEMHC, XEHE N,
H 3 CH, WHECZ Z R FILE G5, H5ER
JiE R TE H A PR A R R A S B ok T
T IR E N PR HERCE R L i 2 22 7 i
TEEEXT CH, BYSZM AN, B AR P 458
IRIES CH, HEBOAHHOCHE;  AWD #XXT, CK
U AL ER ) CH, HE i 3 28 37 31 18 38 B K B =X
FIREIR , S A e AR X U 55

4 1€ MBC 1 3845 HLAR r 5 36 BR 19 4147
5 e A DI G R, L R i -3
T E AR O AW R R AT BRI R Tk
FEAEH W MBC & &, FrBRIR R SR
Fic it it o 5 ok ., X U BAAS AT it A A T A
Mo dy, TR BER MO, REME D B
NEE A B4 5 CH, HERUI e &R, 4h %
WIAE M+ MBC & HE5 CH, HERCR 0 8 3 E A G
B 3 e K FEA BRI MBC &g, K
WA LR B 284 FRARKE, X — 5 CH, HE
YA
3.2 ANTR) K A4 PEASE 2RI it AR 15 it %o 7 R e e A
A

SR fE 4 R Liao 25 VY BF SRR, RIET
A H (K = -15 kPa) B HLHEBE /K
R 7= A AR SO SR . AR5 R B A K 4y
KR =B R e, WA RERE (£2),
5t AR —8. XlREE MR E TR E T,
WK ST KR, GRS oA scH, i
TARVE R A e, IR RS LS
RN TR NEER . SRR AWRE, BK
Mot T KRR R X R R e R g Y
Gh, B TIRAE T UME KR, A A K
By Bt 2B ARG i B R, KRS = N
T s s B EE (NO), N225 7K
SR KRR R, RUIRRIREA, TR T KRR
TR, WEBEIN T KRR A SR RSk
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B, g, SRESIFSFHALEEA L, R
SRR AT R, PR A Y K
IERZRANL, X AT REE PN RSAT i 2RO M Y
AP, FEFHEIE HA DL A 2 TR i,
TESZARDBIRA, SEOKRE™ I AR,

4 Hhig

TR SR KA L, CH, HEic: W35 %
% PIROK BT, AR A I S 20 I CH,
WO, JRZ BRI CH, HEROB A B, IR
R SRR 3 WO T CH, R 7R K
e, TRESREFTECHE CH, HERCE 2203 T Hitifs
FRALBR, AR RS, APRIEAF S Z AR B
MRS AL T 5 JRFR OB, S K o8 A
AN, B A CH,o IR L
FIEIN T KRR, TR A AR AT I T X KA
ERCH RELN, Ak, FEATIE RN T
PR SR, AM TS 22, A
WA, RSB K B CH, HE 2%
FEMG, RAEMRHER KB B HIBACE T,
BRI PR 2RI IR 3R 5 R AT £ BE 3K AR CH, iR
W, AR ERRE R, P PR RO S R SR
o
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Effects of combined application of nitrogen fertilizer and straw on CH, emission in paddy fields under different
water management patterns

LI Wen-tao" >, YANG Li-jie" >, ZHANG Li-li'"", YU Chun-xiao" >, WU Kai-kuo" >, SONG Yu-chao', GONG Ping',
XUE Yan', LI Dong-po', WU Zhi-jie' (1. Shenyang Institute of Applied Ecology, Chinese Academy of Sciences,
Shenyang Liaoning 110016; 2. University of Chinese Academy of Sciences, Beijing 100049; 3. Shenyang Chemical
Research Institute Co. Ltd., Shenyang Liaoning 110021 )

Abstract: This paper aimed to research the effects of nitrogen fertilizer combined with straw application on gaseous methane
( CH, ) emission from paddy field under different water management patterns, and an outdoor rice pot experiment was conducted
with aquic brown soil in northeast China based on two water management patterns of continuous flooding ( CF ) and alternate
wetting and drying ( AWD ), four treatments were set up: control (CK ), straw (S), urea (U), ureatstraw (US).
CH, emissions were monitored throughout the rice growing season, and soil microbial hiomass carbon ( MBC ) content during
different growth periods and rice yield after harvest were determined. The results showed that the cumulative emission of
CH, was lower in AWD than that in CF. There was no significant difference in CH, cumulative emission between CK and U
treatments under the two water mangement patterns, while the CH, cumulative emission was significantly increased in the
treatment with straw addition (S, US). The cumulative CH, emission of US treatment was significantly higher than that
of S treatment under CF mode, but it showed the opposite pattern under AWD mode. The AWD mode didn’t significantly
reduce the yield of rice while reducing CH, emissions. The application of urea significantly increased the yield of rice.
Although the straw returning to the field had no significant effect on the yield of rice, it significantly increased the soil MBC
content, contributing to soil fertility. Compared with CF mode, AWD mode significantly reduces the emission of CH,. US
reduces CH, emission and ensures rice yield in the AWD mode, and at the same time increases soil MBC content, which is
conducive to soil fertility. Therefore, AWD is a better mode of water management in paddy fields with aquic brown soil in
northeast China, while U and US treatment are the better methods of fertilization.

Key words: continuous flooding; alternate wetting and drying; straw returning; CH,emission; rice yield
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