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Effects of Rice Straw Incorporation and Land Management in Winter on Methane Emission During
Rice—growing Season
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Abstract: A field experiment was conducted to study effects of two rice straw incorporation (Treatment S)(4 800 kg+-hm and 0)and land
management [planting wheat (P), fallow (f), and flooding (F)] in winter on CH, emission during the following rice —growing season. Results
show that the mean CH, fluxes in Treatments f+S and f were significantly higher than in Treatments P+S and P(P<0.05), but significantly low—
er than in Treatments F+S and F(P<0.05). The mean CH, flux in Treatment F+S was significantly higher than in Treatment F(P<0.05), while
no significant difference was observed between Treatments f+S and f, and between Treatments P+S and P (P>0.05). During the rice—growing
season, significantly positive correlation was observed between CH, flux and soil temperature at 5 and 10 cm at depth(P<0.01), whereas little
was observed between CH, flux and soil Eh (P>0.05). Planting wheat, instead of leaving the paddy fields flooded or in fallow in winter or
weeding the fallow fields before transplanting rice significantly decreased CH, emission, which may be cited as valuable approach worth ex—
tending to increasing crop yield as well as decreasing CH, emission.
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1 #REFZE

1.1 iR Te g5

BRI/ ALFILAA AT HRE (31°58'N,
119°18'E ), 1 HA TR A X BLAIFE L FAE X, &
e RS R, AEFIRIRA 15.1 C, 430
JKEH 1018.6 mm, TR EE T T HE T AFKME
KR, APUREERN 112 kg, 2RAEEN 1.0 g
kg™, pH # 6.9,
1.2 RHigt

Rt 6 MEHE (R 1), FOHEE 3K,
BEALIX 4534 . FhE /PR AZ(2007 11 A 19 BHE
2008 4£ 6 H 20 H) /N2, WmFhEEZ 555, F
2007 4E 11 A 21 S4%F,2008 4E 5 A 31 k&), /)
FREFIET 1 d, 3% 4 800 kg-hm™ 31, HK 4 10 em HIFS
FF(C/N 4 36) 5REHEZ(0~15 cm) ISR A .
HEK/NX A BRIKFE ; RF/NX AR B RHKR
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Table 1 Designing of the experiment
pisE] ZFIWHH  AFKOEH  BIFER g hm?

FE A FhZz A SRHEK 0
IR Fhzz ARHEK 4 800
VNGRS VNG A 2R HEK 0
R IRIE A VNG| B8R HEK 4 800
KA VNG| FrgeisK 0
HEKIRHE NG FrgesK 4 800

FEZE AT/ N A TR M K B, T 2008 4F
6 A 21 H#/K,10 A 8 HHOKE T, RIS H R
Ko IKAEMBAHHENE 35,5 A 16 HEMEFB,6 A
22 H##%,11 A 2 Bledl, &A%/ MXGEFRE R
300 kg N-hm?, $ZHEAL:BEACARAC K 2:1:1 i, B
BB 2510k 450 kg -hm? #4953 BEER £S5 A 225 kg +hm
ARALER VN EEE — IR A . BEAE 3 BEAE FBAE

Al F 6 A22H.7H8H.8H 22 Hiti.
1.3 HmRESST

CH, AR B SAEREE . BB B
BB B AL, R TE AN 0.25 m*(0.5 m x 0.5 m), FH i 43
H24 50 cm FI 100 em , B 7K A e BEHE AN A [R] 5
BERFERG o KRR IIERE 4~7 d RAE 1 IR, RAFERS
(6] 12 8:00—12:00, RAFRP R # S A H Spi
AHIEAIZ) 15 cm REVEERYRE b, %25 A PE s
BRTA 18 mL BUCHEZ R, 4 15 min
R 1R 4 R REEGRERE R . MR
CH, ¥k FE A S B T a4 i) S 0l (B
GC—12A)73H7 ARIEHLA CH, ¥ FE 5B R] A& R Hh
TEAEH CH, HEBGE R

FESFER R, AR JE AT (ToaPRN -
41, Hirose Rika Co. Ltd.,Japan) M5 10 cm %EAL 13
SHEIRAL (Bh), FIBCFIREE T (Model 2455,
Yokogawa, Japan )it SRF6 1R 5.10 cm AL 18,

2 H#R

2.1 CH, HiiE £

KRG TN & 43 CH, HEikE & 2 3R 3
BRETARE 1), FhZ AR 1R e AL P KRS
AR CH, HECE BB, ARG B EHG K, KE#
#hJE 35 d BB KRHE, 4773k 7.6 F113.4 mg
CH, m2-h', B4R J5 46 d 3 H B — Heki , BE )5 &
/N E B KFEBOR (B 1), HoK AR 8] CH, F3Y
HEGE B 43704 3.2 #1 4.5 mg CH,-m™+h ™' (3R 2), K
WA HEFIIR RTE AL B K RS 3FE A A CH, HEBGHE
B ETF, ARG 14 d #7119 d B3E0K, 4
A 26.8 F11 31.7 mg CH,»m2-h™, #2535 d HPLEE
ZHERO , BT T BB RKREBOR (B 1), H CH,
ZA S HEGE 25908 9.7 #1 10.8 mg CHyem™-h™!
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Figure 1 Seasonal variation of CH, flux
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A KE CH, HE5, Ak BB ARG 14 d 719 d 3 H
KHER 4, 435 80.3 1 93.8 mg CH,-m2-h', )5
FEHTREAR o 7K RS A B A P /KR Bt AT 7K TR At Ak 3
CH, HE tE A A4 e i K (B 1), 3 HEGE 2
53528 20.3 #126.7 mg CH,»m™-h™", 1 3575 T HAth 4
AMEFE(FR 2) o KRG KRB KAt A K IR At AL
B — AR CH, HElg (B 1), X ] B2 B R
K FEWCEI ARG HHK IS T, REMES CH W15
HEIRSR

T 22 At AR 2 TR At A0 B8 CH, HERk 8 % A 7
KBBAEKSH(E 1), KiEBRE 28~63 d CH, HEK
&40 Ak 130 d W0 B R HE R & Y 51.9% i
55.3% , TR PRAS G AR PR TR Bt L 8 7K Sl A0 s 7K TR e
AbFR CH, HE BB & A Fe K R AE KT (B 1), KRS
ARG 3~35 d CH, HERR 5377 Fi3k 130 d U0 HA &
HERC R Y 37.7% .43.2%.51.1%F1 55.4%,

2 CH, FHHMIBEF LI|T En
Table 2 Mean CH, flux,and mean soil Eh

it CH, “FH 0 #/mg CHyom b 3P ER/mV

A 32410 a -79+12a
Fhz i 4.5+09 a —79+27a
UNGEN 9.7+3.0 b -88+26a
WRINIEHE 10.8+5.5 b -136+21b
KA 20.3+2.7 ¢ —155+24bc
KR 26.7+1.9 d -183+20c
7 : WA FZE U NG iR R A 3 ) 22 57 3 (P<0.05),
22 TEER

¥ 7K A i A s K TR i Ab BE 4 3 Eh TE WS K 913
MATE, HKBEATHAELFREN. &8
CH, P2 A 7K F- (B 2) o ARINAHEFIIR PRTR A AL 3 +
B ER TR, A RIEKFERARSE 9d F13 d BiH
BAAE, AT BB F/K R R AT IR BT/ X J4
7o M3 it A HLAR A B, A5 HLAE ARk 43 ek 7
K48 En BT RES(E 2), P AhFiRh 2 R
Ab¥E A3 Eh 7EKREA: KT TR R K, B3
BaE 14d A HIAMEE 2), BAKEEAET BN
+ 31 En B BT HADL 4 MEBE(FE 2) . MRS
WA, KR A K45 4P + 3 En 5 CH, HEBGE &
To B EM KM (R 3), (B3 Er 5 CH, 354k
B B AR B U6 (R?=-0.765,P<0.01)

23 TERE

KRG AT AN, 5.10 cm b+ 18 Z35 75 1 f 3
—3, &0 T —NMEE R LI ARG BT (B
3),BEIRTE 16~31.3 CYEFE N3N, F32h 24.6 C., 4
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Figure 2 Seasonal variation of soil Eh
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Figure 3 Seasonal variation of soil temperature
KA MR KREERKI 5.10 em 2+ CH, HEX
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Table 3 Correlation coefficients between CH, flux and soil Eh and
soil temperature during the rice—growing season

MRREL
Ab7 CH HipuERE-  CH,HEBGER-  CH.HEGERE-
Eh +8(5 cm) +38(10 cm)
FhZ At -0.380 0.567** 0.636**
IR -0.338 0.666%* 0.717+*
PRIFAHE -0.219 0.782%+ 0.780%*
UNGRET -0.346 0.8657%* 0.837+*
KA -0.078 0.699%* 0.632%+*
WK IR 0.018 0.659%+ 0.594%

L ** FORTE P<0.01 K ERIBE MR,
3 itig

3.1 2ERFFEEMEMEEKFEEKE CH, HE
i G:oEAl)

P2 Al AR IR Bl A B CH, “F I HECE B 3%
INFIRRATEAR RIRAEALBE (3R 2) . ARIF>15%
B HLIEZE K RE RS AR AT AE ) LU & AR I R R
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PR B INAE H CH, HECR . —J7 17, 35 B8 2 gl ol
BRI/ R BR B, SBORPE A RERF 2 TR
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o3, P22 TR AL BT/ X REAR TSR AT CH, (9
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PREE , AT (2.2 (e FERE FH CHL HERC(18T 1,38 2),

WK ATEFAE KR AL 2] CH, P HEi R .3
R A 4 AR F(ER 2) , REIRRS R A TRk
WK A H B CH, HECR T R T4 FHK fE H 9 CH,
HEcR . 7R BB AR R R A R R
SR ARFE Lo 75 H PSR K A5 LR
R R R R AP (18 2) , A 7 B G 4 3 ) A2
K, WTiifest CH, #9574 , 223 hnAg H CH, HEk &
(B 1,%2),

ST AT ACBEAR L, HEK O FAAS FFRE hn
5 M CH, e, BIR R & 225, T K RS FF U
BEIIATH CH, HEBE (3R 2) . CHy BIEFHHEIRA
FUFT M EER T PR R, L
47 Y s 22 JMIOE B A 7 R G 3R 2 CH, R ™A
AURTIR AR I, T 3ERpEeE sk FLvt IR AT H: CH,
HECR I, W& T KA HA L 5 b
#(E2),

£ AT, A R AR PR O A N 22 5
T 7K T8 % A X A PR P St o 4 1 A S 2
& H CH, HECE , 2 —FhREIAR AR 7= B AL
WD CH, HERCB AT SERETE , A TR M.
32 EFRFEEM T MEEKEE K TR £

IR

3 Eh RHA % PR E Y R (T
O TR (73240 B X B4 . #K
J 3P R R IR, 20 (o e A T A PR SR
BARUCH F NOs \Mn*' Fe** SOT I CO, 11 R L1321k
HHATA BB AP AE U, B AR AIRP R
FEALER PR PR FEFIOR PR B A P R 4 2 - 3 9 AR
HEK, e — iR Y R B R T MR
6, TTTA AT REf 1 2 58 BALIRAS , HAFRETIE
H, REB B REFT R , (EATR AR T SR AT HE KA
A K CH, BIRSFT R, MK AR , FEE
TP AL, KREFEMLEYHR NO; Mn* Fe Al
SOV IR JE, T SE S 3 ER B97F D, Br 2Lk
FEAE KRBT LIk 4 SAb P43 ERT FERIAN 218

TS 7K ANt A S 7K TR B A BE -+ B3R S0 K, 13 IR
SRR, #1514 En R4 RRFRIRA AKF
(F 2),3F W THAth 4 MEFR(ER 2),

3.3 13 Eh 3¢ CH, HERHI B0

CH, AR o R & 4T 7= R be 40 i VE A T =
LiEE R SE R, 138 Eh TR MRS H CH, HEiltE
REREENEZ—, XTRE 1 FE 2 77 %, FEH CH,
Hijl il 232 38 Eh sREUE M, 45 B R e KR KA
B, M Rt AR 2R M AL FE 3 ER T2, FEH
CH, HEjluE 238 ins 18 (B 1) MiE KA K, — 5
+ 3 Eh ZEiREZEE CH, P= A K, I kiR 5
= (B 3), Z A VRS 5% 53— 07 HIEAEKRE &
BEHTRIR A, KRR R R R A A k%, AR Fr-
AR CHy 3B RSB, B CH, HERGE &%
kB R, I E—E RN KRR ARG 28~63 d)
PRAFER IR (B 1) o PRI HEFIPR PR TR M 22
FRFKFERIZEJFNAIE B, — 71 8 IR
TESI R R EMBRIEFIRETR , (23F -ty A
K, i 3 T SR BT FE R 3 ER T RE, R
PR G A KA T B A AR 55—,
RERRIR AR J 7= B e R B it e e A L™, R
AR PR E R RTR AL B 35 25 19 CH, HEcE:, 3
ERFSE A AR B K CH, HERIEE(E 1), #K
ANt A K VR At AL B+ 3 Eh TE/K RS A KAt Ak
TFARMKF BoKFE AT BN 13-V Eh /N (GR
2), B A CH, HEiE B KR KR Bk
A N AREMHER(E 1),

T+ Eh K, REH CH, 3 HERGE Bk
(£2), Ui FY En ZRTH CH, HEmn) BRI K
R, MHXSHTIRRAKREA RS 873 ER F1 CH,
X HERGE B 288 2 71 AR (R?=-0.765, P<0.01 ),
3.4 TEEREX CH, HE A0

Y 2 e A LB A SRR R R
B R BCER FAEYE LCH, AR AL DL S CH, i 3 K
SRR CH, MHER™, BRI, X FHiE
X B CH, HEHCHE 82515728 A5 A FRE WL s A — o
Khalil Z5"8fF57 &30, 7€ 18~31 Cyu [l A, #5 H CH, HE
A3 I ik P T v T R o A B ARSI R
SR 38 575 H CH, HERGE B AAEICHE ; Xu 9
FEINH RIRXTAE H CH, HFBGHE & A2 R B FLE &
FEAEHALHI 29 R 1157« M FEAEARS H CH, HE
BRI, +iR 5 CH, HeicE & B A i
FEAE A PRI B 7 (An# = 58 Er JEHSE ), TR
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] b FARMR B AR A3E B CHL P AR 7K (3R 2), 1l
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B U AT AR B AR AR KO IR AR AT 2 B —E
AIZET AR, B LA &3 CH, HEclE & 5 3% Eh
IF1) Fr) K2 25 AR S , VLI 2 CHL il &5 A B 1R
(5,10 cm)[B] 1% BEARNE(FR 3)o T, HIRRAE
I CH, HE R BN R

4 i

PN ZRMEAL PR CH, HER 2 R A1
IKAEA A I, T HCAth 4 AR BRI 3 e A= 7K RS AR
KA AR R ATERR R TRMEAL B CH, -3k &
3R TR A AR A IR AL BE (P<0.05) , {H.2. 35
T AR FEAN K IRMEALBE (P<0.05 ) o PRIFIAHEF
PR PRITR At A B K A RS R AT 2% e JRU L 2 CHL
M HEGE B B2 = TR R R AR A AL B 3
ZR A MK IR AL B CH, SFRHEGE & 835 5 T
IK A Ak B (P<0.05 ), T A PR 16t AR PRI A i Ak 2L |
Fob 2 TRt A 22 AN A B E] JC 2. 25 22 57 (P>0.05)

IKAEAE K CH, HeoE & 5 13 Er T8 A
KM (P>0.05),1/85 5,10 cm 4b 1+ i 2 4% B E A
(P<0.01) o KRR CH, PR HERCE B 5 375
Eh FETER B2 A (P<0.01) o B4 Z K FIAK IR
R FE Ay oL/ N 22 B 7K R 8 T % P PRI P e B
et R RS B CHL HEBR A F2E 4
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