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Abstract: To investigate the effect of soil oxygen availability (SOA) on greenhouse gas (GHG) emissions from a double-
rice cropping field, a two-year observation of greenhouse gas emissions of seven treatments from a rice paddy field was
conducted by using the static closed-chamber method. There were seven management practices (or treatments) , including

CWS ( Conventional Tillage+Without Straw Residues+Urea), NWS ( No Tillage + Without Straw Residues+Urea) , SCU
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( Conventional Tillage+Without Straw Residues+Controlled-Release Urea), HN ( High Stubbles+No Tillage+Urea) , HC
(High Stubbles+Conventional Tillage+Urea), SN ( Straw Cover+No Tillage+Urea) and SNF ( Straw Cover+No Tillage +
Urea+Continuous Flooding). Three SOA factors, i.e., soil redox potential (Eh), pH and field water level ( H) of each
treatment was determined simultaneously. Our results indicated that methane emissions was sensitive to all of the three SOA
factors. The critical values at which the higher methane fluxes were observed, for Eh, pH and H was —100—0mV, 5—6
and 1—S5cm, respectively, and therefore the proportions of methane emitted from these three ranges were 48.8%, 61.1%
and 77.0% , respectively. The determination coefficient of linear or quadratic polynomial regression models of the methane
fluxes and the individual three SOA factors ranged from 0.04 to 0.38 (P<0.05). Among of them, H was attributed to the
most important influence on methane emissions, explaining 37.8% of the variance of methane emissions from paddy field
(P<0.05). While for nitrous oxide (N,O), large amount of negative fluxes occurred, If only positive N, O emissions
considered, most of them were observed under conditions of OmV<Eh<100mV, 5<pH<6 and lem<H<5c¢m. We found that
an Eh range of 200—300mV was the critical Eh interval for N, O production, over which there was almost no N, O
emissions. Moreover, the denitrification under anaerobic environment was regarded as the primary process for N, O

production. This study can provide basic data for the mechanic research of GHGs emission from paddy field.

Key Words: CH,and N,O emission; soil oxygen availability; redox potential; pH value; soil humidity
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Fig.3 Scatterplot and coefficient of correlation between GHGs flux and SOA factors from different field practices
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(S, AR Eh ER T IS, St s k% A4 N, O 77 A i R R, KR 32T, 24 Bh (AR T X SEFIF, 78 0—100mV
ZIA] N, O P AE AR, o5 AR HER Y 26.0% , 15 WY FEL PN AR A0 A0 Sz A0 ] 1o 8 B B i FU AR JBE , TATASR B (BT G i L, il
P FE ARG BN GE  (H )b N, O <N, L E 23, B2 0 N, 0 JRGE JF o A,

®3 BLEBERESEFHMEES SOA BEFHIEFIHE
Table 3 Regression model of GHGs flux and SOA factors of different treatments

b B IRl 45570 2 »
Treatment Regression model
BIBFRE SANIE ] CWS FC=-0.10039xEH+3.48383xpH 0.4282 2.95%10710
FN=11.865xpH 0.1438 0.000395
SRR AR H NWS FC=-0.02730xEH+0.78885xpH+0.01427xe!! 0.331 3.38x1077
BB AL 42 BEAE SCU FC=-0.0814xEH+0.78381xpH? 0.4016 1.62x107°
Tk H HC FC=-0.09656xEH+0.68132xpH> 0.3992 1.88x107°
B 7L H HN FC=-0.11451xEH+0.71072xpH? 0.5716 5.83x10717
FN =-0.4242xEH+20.7213xpH+15.0674xH 0.1755 0.000662
G F A 58 SN FC=-0.05155xEH+0.41107xpH> 0.4227 4.21x10710
FN=14.36xpH 0.1758 8.71x107°
Go b w8 I SNF FC=-0.0612xEH+1.14118xpH? 0.5883 1.31x1071

W5 B i EE () R 75 FC 2 CH HEMGE B (mg m™ h™") sFN 29 N, O HEGE & (ng m™ h™") ;EH 13 Eh {4, pH J 43 pH {i; H Jy H 7]
?ﬁ7kf§§;cws; Conventional Tillage+Without Straw Residues+Urea, NWS: No Tillage + Without Straw Residues+Urea, SCU: Conventional Tillage +
Without Straw Residues+Controlled —Release Urea, HN: High Stubbles+No Tillage+ Urea, HC: High Stubbles+ Conventional Tillage + Urea, SN: Straw

Cover+No Tillage+Urea,SNF; Straw Cover+No Tillage+Urea+Continuous Flooding

222 5 pH {ECXRE R % A AHERGE A5 R

SR EN 4 4% pH {E Y FEI7E 3.09—6.68 2 (8], 1M H £ pH (5 55 W CH,HEBGE & 2 IEMH X C R (r>0, 8 3) , i
WrERH 75 pH {H = 5 i), CH, F 3 HEBCE &t 4 18.42mg - m™>- h™" T 132 pH (& <5 B, CH, X9 HE il ik, B4 6.44
mgm>h™', BLE SR, pH A =5 I, R HHEL T 81.7% 1) CH,, &+ 3% pH>6 I, CH, ¥ HE0E B Ak, R 20. 6%
B9 CH,HER, 75 H CH, HERUE e 8 1Y pH (EVE A S<pH<6, BLTE I PY , LI 2] 61.19% FAE L CH, HERGE &

N,O HER i it 5 + 38 pH (H 2 FEAKE R (B 3) HA RS, 2 RS , 72 pH (<S5 M4 F,N,0 P54k
T L35 59.69pg m h T4 pH (=5 B, N, O SEIHERGE A%, K 43.23pg-m ™ h' WURHERR G A2 B pH (H
JEEIN N,O SEXHEGE B IT-FH ), 40504 90.18wg-m™h ™' 1 91.06pmg-m™h™", kA TBEIRE 040 i, A 62.1% 89 N,0 HE
Wk B RHE pHAE =5 BT . T3 N,0 HE&E b T 5<pH<6 HIFLEIN A 56.4% 1) N,O HERCE A T HE . —JclmliE 404k
A BN H N,0 HeoH &5 + 58 pH {E 2 8] 1) B BLA R
223  [HIA]H K IR BE XS T2 AR HE RIS AR I

FH () K R S5 A8 ) CH, HERf 8 5 5 235 TE A6 (>0, P<0.05, 18] 3) , WL 2 A4 78 KR () 75 FIAE 0—8em Z [8], i
S3HrERE Y H>0 i, CH, E R HEBGE B A, (4 15.97mg-m ™ h™" | T 24 FH ] 3 T K 2 AEAE CGRIEEE T4 ) i, CH, -2 HE ik
W, UG 4.26mg-m™>h™' . AT S A 92.2%K) CH, K B H>0em BTSN, H AT 1—5em Z[]J& CH, HE il £
LEPITERL A 77.0% 0 CHHEEOR A X AER, 2 1 4R80T 5, 76 5—8em SEFIPY, CH HEGHE & FRE, J 5 43 BHEI 0.3%,

FEH N, O HEiCS H A K R B R IEAHICICR (r>0, [ 3) o JhHrR BT, 2Rk A2 & N, O il itd  , H>0cm #1 H=0cm I
N, O X HEGE 50510 87.08wg-m™>h™' #1 87.85pug-m™>h™ | “F JLPHE ., st & EIRE G4, A 77.1% N, 0 fEik
KB H>0cm B, 7 H AbF 0—1lem Z [BIHF, A 12.1%%) N,0 HEiL, 5 CH, MR, N, O HEp &£ B H {EEE 1—5em, S
77. 5% N,0 HEROKR B ix—JE R, FREYS H @i 78 5—8cem Z [A], R A 0.4%1Y N, 0 AGHENL, (R 2% & N,0 frus 2, WI7E X4
HYSEN,N,0 E 5 CIRE

34 N, O 53 i S HERUE =AY 24.3%, 24 H>0cm B, N,0 3 658 & 57 -70.20pg - m > h™' i 7E H=0cm B, J{E R A
-25.95pg-m >h7' LR A 85.4%1Y N,0 ful 7 & A= e H a4 /K Z AR, 5341 14.69% B 5038 B 2 A A8 FH ) 4 389 i ui
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3 itig
3.1 CH, 53T IR0
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=215—=150mV"" E X I FAE AR ST 22 0 S a8 B R 506, AR P AR B Aok A2 2% A 1 T TE] e 2 B Eh (R TF - 110mV

http : //www.ecologica.cn



5554 JAE = 3%

PR A CH ™A B CH A R THARAY Eh (4 0F T 78 Eh (B85 40 F ORIl ie 2 1 cH, HE ™ A
R T 5 ERpF s —3845ie ., XT CHHEBGE &5 Eh (A5 5, Yagi % 81 T ML A B (FCH, =-0.0285%
eh+ 9.874) SEHUN , " 0] IR BB e R B0 05 TR, —F 0 R ARER L & Bt

-4 pH {5 CH,HEHGE B R WARF %Y) . BTN CH, B EA S N FRYEREEARE S Mg CH, W 7E 3% pH
AT E R RE RN CH, BT, IR BRI 21 F T RE H BN 22 1 CH, I, WF 9% 25 SRR B 13X — s, W R A 0 JE35 1
X ek AT & B, CH, 7= A4 R bt 7™ CH, 38 B pH (EE R 5.5—7.0, X S5t a5 R —2, 79— A1E i m fE A9
B0 % BURE L CH, HEf0E 4E of T pH A 5—6.8 Z J8], ¥ 45 5 CH, HEGE & 5 + 3¢ pH {E A S B E RBP4 X R
(FCH, =0.000033¢>*"" ) 3k th/2 CH, HE M 155 + 18 pH BRI 5656 2 AR R R BUE 38, AS R A 58 S 1 ik 22 S B =1k
BRI

FH B8 /K TR B B e il 25 3 R R B, A SO ORI 1 398 5 K 2 1 284k, L HH T s K TR B 1 R 2 2R R 2B AT T 4
BT, CH, HECE 5 W /K R (25 Y126 R U ™ CH, B TS M 5 R3S KB A IEAH G R, HoAfe 3 Sk B R 4 )
W CH, PP H AR S R, X CH, AT RS2 Il , 4k M 530 CH, HEC R B . {F 2 ) K 23 i (> 5em) |, K2 Sl
FHAT CH, 10 RS ALH =
3.2 N,0 5B S TI3RAE

e i A A0 E 2 CH, BTk, WIS 1) N, O HEBGE B A A R 2 Ul i VP 2R E 2 KRG H N, 0 HERCAT L
2T EH K 1 Eh {5 N,O P A AHER A OC R EE 2%, R 48 N, 0 SR [ 2 AN H Ry el alh i s B, 3k i e A
N,O i Eh (A HiG RV E . ARSI R AR L 2 N,0 M E S/t i, FE2ENREHRLE W+ N,0 /=4
(G B Eh EREAT THFE S (Bl T e m v A 22 5, H BRI G — a5 RR BT TR RS H & 2400 - HEK 43 %
PEHLE T 2 W F 5T TR LA X — 7]

-4 pH (B S A Ak R 1 N R AR S R AR R R T IRt R BT N, O HEGE 5 pH (I VIE R,
PR LN, 0 G TR AAUE T . 280N H R T N, 0 HE i e R R 2 — 2 S & B I e A AE K
JEIF N, O Hefil i Y T A2 0, i BAKZ R N,0 ful i 0 B T K20, X N,0 fFuli i £ & 4 F Rk
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4 it

(1) 3 Fp BRI RAE R T4 CH, HEGE B ¥ 5 A W B 3 0 m . CH, HEGE & 5 £1 SOA B FIE R Eh {8
HpH (E M e iR ZWA EIHBLA . N,0 HEBGHE &5 8 ST R R 7 09 A e v 355, (H 7= A 2ok A2 R HE S A 52 1 45
AR RSP FZ R AN A SRS KO T B R A BRI F A

(2) R AT A 1 + B AR R FUIR A A5 59 J2 - BEIR = AR = A i B B R = SR R ) B iR = R
HEL . AT R AR 5 R 2 A HGE 2 (B ) ¢ RN RE 1 B i e M R UL, et T 4005 1 52 o R 2% LA 7 i
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