2015,34(3):585-591 ®R A B ORFE F R 201543 H

- Journal of Agro-Environment Science

AEBELHEX THRERERESE CH,
HE B IE MR ZE R
gﬁ if;(i 1,2,3’ éai\ﬁ*g 2,3*’ %%7}:@ 1,2,3’ 5}'1 ]li‘L 1,2,3’ _;%: ‘/‘Fal 1,3

(LA R REERE o B, KD 4101255 2081 R4 HIRIEBMFSE Ir, Kb 410125; 3R T H R AR IR T N 5000 =, Kb
410125)

W OE RS SO G B BUZERE AR 2R TO R B A IR PR (CK) SR AR B B8 e i H A (BST) (R e i 35 e bt
A ZE R E(SNTH ) AE ZE A5 B 75 o b A< 22 1 (SN'TB ) AR 2R 0 B R 40 4 2R 2 AL (STB )5 il Res B i I A8E = X 2 e H
AF CH, HEBCHA TR , S S 2R H AR CH, HEBURAE K HR =0, B EPRRBZERE I CH, iHE s AR R RS B 3a H X 8 - ik
PEPRE R AR 250 B AT CH, HEAR =431 7 24 CH, HERUE & (1 43.9% 1 52.1%, 4 W Z: CH, HERCELBIAR/IN, A
4.0% ; T R4 F 3 3251500 7 JR4E CH, HERUR & (P<0.05) , 38N B 2y 25.9%~92.8%(P<0.05 ), 5 STB 4bBEAH L, SNTH 4bFEF1 SNTB
AL FRIERE B K CH, HEAL (P<0.05) ; /N [RIFE B 34 FH AR B FE A CH, R Z= 300N K/ NIUT 27 : STB>BST>SNTB>SNTH>CK . 7] LA H , %X
Z e R 2R A o S A 2 TR LR i T s B A T B Sl 2 0 0 PRI o | 3 HEY CHL HER S | IR 25 800, FE A WL
FEDR SR —THURT A7 HY CH, AR BBl A 8 B3 FE R 42 R AR 2

KIA ARG A R A 5 H e

PESES.X16  XEFRED:A  XEHS:1672-2043(2015)03-0585-07  doi:10.11654/jaes.2015.03.023

Annual CH, Emission and Greenhouse Effects in Double Cropping Rice Fields with Different Rice Straw

Returning Methods
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Abstract: Returning rice straw directly to soil may increase CH4 emissions from rice fields. However, it is unclear how different straw re—

turning methods influence CH, emissions. In this work, a static chamber—gas chromatography technique was used to investigate CH, emis—
sions from double cropping rice(Oryza sativa L.) fields with different rice straw returning methods with or without soil tillage, namely tillage
without straw returning(CK), tillage with incinerated rice straw returning(BST), no—tillage with rice straw covering in the growing season
and high stakes in winter fallow (SNTH ), no-tillage with rice straw covering in growing season and buried rice straw in winter fallow
(SNTB), and tillage with straw returning and buried straw in winter fallow (STB ). Results showed that CH, emissions from early rice and
late rice seasons accounted for 43.9% and 52.1% of the annual total emissions, respectively, while only 4.0% of CH, emissions was from
winter fallow season. Straw soil returning increased the total annual CH, emissions by 25.9%~92.8%( P<0.05 ), compared with the CK. The
STB treatment produced less CHy emissions than SNTH and SNTB did. The greenhouse effects of different treatments were STB>BST >
SNTB>SNTH>CK. In conclusion, the greenhouse effects would be mitigated to some extent by straw covering and no—tillage in rice growth
season or stubble or straw burying in winter fallow season compared to straw direct returning to soil. Therefore, SNTH and SNTB could effec—
tively reduce the annual CH, emission in double cropping rice system.
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1.1 X5

RIS TR A K BT £ K= 4KF
FH (28°08'18"N, 113°12'0"E ), 4 ¥4k 42 m, 4F 34
TR R 17.1 °C 4ERE/K &R 1500 mm, 4E R (=10 C)
5300~6500 °C, A7g 5 LI ) XU ZREANAE X . H 32
RIHSE ML a3k FRaERKkFE L, L5 pH
(H,0) 6.1, A HLEK 15.7 g-kg™, &% 1.56 g-kg™', 4=
0.61 g-kg™, 28 8.7 kg™, Bl & 146 mg kg™, AL
W 7.1 mg-kg™, BEAHN 53 mg-kg™',
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Table 1 Fertilizer rates for different treatments

o SR P L

BRON PO, KO BEE ON POs KO i
CK — 150 9 9 — 180 60 135 —
BST 6750 150 90 90 — 180 60 135 3675
SNTH 6750 150 90 90 — 180 60 135 3675
SNTB 6750 150 90 90 — 180 60 135 3675
STB 6750 150 90 90 — 180 60 135 3675

1.3 SERERSHNE

M 2011 A M AFISCER S 22 2012 45 AR IS R s %)
JalAF CH HERGHS T A TR] AU , CH, AR 3 ]
FRSART  RAEARAR IR EAR 55 cm, & 120 em, BFJRR
FERRE 1, BUCRAERITE E4F 9:00—11:00 58
o SrHIEEAR R Y 0,10,20,30 min ] SO mL {45
o AR FFIEBCUA . UARR AR R Agilent 7890A <
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Figure 1 CH, fluxes of rice fields under different rice straw

returning during winter fallow
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(P<0.05)347111 85.9% 15.1% .17.2%, 1fii SNTH Ab ¥ 45
CK 4b P CH, HERGE S34InA B2, MR 2= CH, “F3y
HElcE EAE 4.55~8.97 mg-m?-h™ Z[A], 5 CK AbHA
FE, REELUA 380 CH, HERL, B R By 43.2%~
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Figure 2 CH, fluxes of double cropping rice fields under different straw returning during rice growth
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Table 2 Percentages of cumulative CH, fluxes of different growth stages in double cropping rice fields
= , 1RH IYEE RLER 2
i wm B e PRI e PRI e B e
kg-hm kg-hm kg-hm kg-hm
TR CK 2.42¢ 2.4 41.34¢ 40.1 58.30c 56.6 1.01b 1.0
BST 3.06b 2.6 45.34¢ 38.2 69.07b 582 1.12b 1.0
SNTH 1.66d 1.5 37.32cd 344 68.57b 63.1 1.04b 1.0
SNTB 1.94d 1.6 61.82b 51.9 54.74¢ 45.9 0.73¢ 0.6
STB 7.47a 3.9 78.47a 41.0 102.57a 53.5 3.13a 1.6
WA CK 9.16c 8.8 77.99¢ 75.2 1135 109 5.28b 5.1
BST 33.66a 22.6 101.65b 68.4 11.28 7.6 2.06d 1.4
SNTH 21.40b 14.1 103.28b 68.1 20.2 13.3 6.74a 4.5
SNTB 20.74b 13.9 113.21b 76.0 11.12 75 3.87¢c 2.6
STB 39.02a 19.1 143.75a 70.3 19.79 9.7 2.03d 1.0

T« [ — R AN ) = BRSPS (AR O 28 0 H 22 5 3 (P<0.05 ) o ML,

Note: Data with different letters in the same column mean significant difference at 0.05 level. The same below.

R 3 FREBELEER CH, BEHIMER LIGRHED

Table 3 Annual CH, emission and GWP of double cropping rice fields with different rice straw returning

XX?*‘F‘? CH, ﬂhﬁzﬁ/kg' hm™

100 a CH, 33 % # kg CO,hm™

e PRIRZ CH, i JEI4E CH, HEjik
it /g + b A B i Hefi i Hit/kg hm INGES & JA 4
CK 7.54d 103.07¢ 103.78¢ 206.86¢ 214.40c 188.56d 5171.41c 5 359.98¢
BST 9.21c 118.60b 148.65b 267.24b 276.46b 230.36¢ 6 681.08b 6 911.44b
SNTH 9.68¢c 108.59¢ 151.62b 260.21b 260.21b 242.11¢ 6 505.36b 6 747.47b
SNTB 14.77b 119.23b 148.94b 268.17b 282.95b 369.30b 6 704.33b 7 073.63b
STB 17.10a 191.64a 204.58a 396.22a 413.32a 427.39a 9 905.56a 10 332.95a

A 22 F R B3 . RERIE 48 2% (P<0.05)3E 1 CH,
HET , BEIE A 25.99%~92.8% , 44 R JE4E CH, HECE:
T Bl 7E 214.40~413.32 kg-hm?2, 5 STB ZbHAH I,
BST SNTH #1 SNTB 4B 53 HIR#AK T 136.86,143.42
130.37 kg+hm™ 1) CH, HEKL, 22 534935 B E K- & IR
Z CH, 2Rl & 24 BHERCR 1Y 3.3%~5.2% , -

PHE N 4.0% , ARG HA BAEZE CH, HEGRE 54
4F CH, HERCR S U348 43.9%F1 52.1%

2 Ab B CH, J8] 4735 % RN RN IR Ty R STB >
BST>SNTB>SNTH>CK, 5 CK AbFRAH H , 2575 Hid H
AL PR CH, 34 R W8 ARG BN IS g i 1.2~1.9
%, 5 STB AbHEAHEE , BST .SNTH £ SNTB Ab HHiG 2
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T A% R 25 R D) W A Sk XL 2R A (1 R i
HH FH0HE CH, AR A R AR

3 e
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PR AE D AR A WL TE 53 i L 7R I FE 0., £
T A A, T Eh SR R IR CH, 7= AR 1 &
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S A Hh ARG A A B e | B R LA
FH |, A [ e 5 3 FH Oy = e i 155 10 S vt 581 2% CH,,
7SR HURY ST REiE— 2095 (3) LR
N ENFER , H IR KR R A IR s AL,
T CH, Heik.
3.2 ZiRZE CH, HEFR4HE

Z& IR 7R CH, HE i R 2 B — % — v 1 AR Ak
P FEIE 2011 4 11—12 J] CH, HEGHE 5 AH X 4
15, AT RE KRB IOR 5 e B R A I P AR R B, 3 T
CH, ByHEHL, 2012 45 1—2 1, TR, UED
T PR 5S , CHy HERRREAR,3 A a6 i TR T+,
CH, HEBCGHE 7t MOBHTINK, 5 5 F5 A5 S5 )1 4
R CH, HERCF AR AESE ST E 4 /K T CH, HETiL
R AR — B0, & PR 2P R 8 I 7E 0.17~
0.38 mg+-m?-h™ Z[], 5 F/NAREERIF S 45 R — 2,
VTR NE ST B X A0 L CHL S 3HEL
AN 1.43~5.82 mg-m2-h ML, PiFAHZE 8~15
5o X FLIE A H 4 2= A ME KRS, HL

LB, AR 55 S B CH, HE R . & IR 2
HE R 5 R W SE IR 45 AR, 1T A RS
SR RIE 10 47, SX)EAEPFFEAT A AR X &
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/QIORPSEAy 1)L e w310 SR =R Y ER AT
et B i i PR e 2 A T [ Bsf SR BB S B
FEit , 90 YRR R R i, R A A R
JEHATA AR, R = e R A= i
A= CH, AT REMERUDN, FELIRZ M) CO, TE
HE, AR T DRt AR o CH, RO 3 A, &R 2
AR e R PR AT Bl B R A 8 o CHL
ERURIEIN T ARSI Y CH, HECE & 2
A PR 2 FH IR AR, Bl s iy , R T - 03
RS S A LR e R T ORI A
PUPPEE, S RV GE AR AR AL 1 5 1 65T, 73 A& A
TR R, SERHZ LA S, B S, 6L
JZ 5 LA IE R, R CHL R A AL 2
BETHR . AR L AR L, Akid FH 3
T CH, HEci, R A R TR ARG PR R T,
HOAFT CH, RS, AR I A R i
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Beid I, AR5 A IR A MU CERAbe i R v
AATE A S, R 1T B BRI ) B, SORS B
A R RN RTH CH, HEU A 80 it



590

YISty S 34EE3H

3.4 HHERRIEXFEE CH, HERHI ST

M7 0 L e L 2SR IAT AR a1
SO LSRR MY R A M BORT A W i R A
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8 CH, AR SRR, [W] I A FH Ao Bk 1 R 2 0 B Li%E
BUE—iES , B 22 B A R Y e A TR B0 10 AR 2 fi
A SRS HTX CH, W lesi T BAFAS IO, Se A e
B T b R AT B AN BE FRACK FH R 4 1 T
RELNE , 7RI CHy ARR AT SR 1) 32 A
HAE 0~10 em 112, B AE BIRS A BLHEA 36 3R T
H A AT B LR 2, H 3R )™ Y b R o 1y fig
J1 N R CH, HECR /N BFE R, RS 2 A i i
B, 2% PRIZ A e LG 2% PRI 2 B AR J) 4 CHL R i
re, (HN A 22 AN B3, A& TR 2= B BEAN A T 580 R
IR R AT J AR B B, A PRI R A e — b
PRYREEIL 730 TR ASERINEAHLETER T,
A= SR i B AR CHL R, TR S B KA A 25
ARG S AT LR S BN A Rt — 20T,
KRGS TR AR PR A RR ARSI 5T, IX
SERIF SRS S 4 I A TH R Bl s HE O A4 ) 2 SR AL i 22
Pt WS R REA SRR CH 2 HERL, R
BB =2 A R A PR RS BRAE o DU 2 S A e
s 980 TR R R RR A L, 45 G RAFIY BT
ANV, PERE RIS i A PR 2 o A T ST 2
g FAEIE B, R AT e MRS S BRI dib
CH, HERS [ B3 2 200, HeA 28 PR 2 B AR o S A
e

4 £

ARG R WEAEZS CH, HER: 5 44 CH, HE
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FEBIAR/IN AR 4.0% ; FEELIA IR 238 1 J64F CH,
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R TR T A2 RIS AL ol B M FH Ah B
AE D E R R LA T CH, HERS R iR = 3%
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