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Abstract: Carbon sequestrations by soils from no—tillage paddy fields are affected by crop residue mulch, which alter greenhouse gas emis—
sions and thus influence the contribution of soil carbon sequestration to global warming. Therefore, this paper aims to study effects of rape
residue mulch on greenhouse gas(CO,, CH, and N,0) emissions, and organic carbon sequestration by soils from no-tillage paddy fields, and
to assess the contribution of carbon sequestration to global warming. The results showed that rape residue mulch significantly increased emis—
sions of CO, and N0, decreased CH, emissions. Application of rape residues significantly increased soil organic C contents and thus C se—
questration by soils. Increased application of rape residues decreased net global warming potentials. Hence, our results suggested that it was
important for taking into account the application of rape residues to increase C sequestration potential and to alleviate greenhouse gas emis—
sions due to residue mulch.

Keywords: residue returning; no—tillage paddy field; greenhouse gas; carbon sequestration; global warming potential

Y FE H#7:2011-05-14

EETIH: EFRAHEEITR: REFE~AHET#E (2011BAD16B02); EZR ARFIH#EESE (31100319); PSR ARl 4 2 L W% &
(2010QC032)

{EEB N 255 (1978—), B B+, Y, e 5 Rl 45, E-mail :lichengfang@mail.hzau.edu.cn



23055 114

DI S 2363

AT AR — P B AT RpSE RS AT BT IR
P73 TR RAE . AT RESE I A B
JR, SR R L A Y P, B A
J®, VR A I, MR A R S R A S R
Wi A R 2 A A S HE R B R Y, R A AT
it FH AT BES R B AR FH IR = SR Al . WIS
AT I FH AT LA 3 38 i S LB 14 B A\ S B A
B {EREFTIE S , i FH0 HE R e )il 28 B000 2 KR
R TR BB AT 2 , X R — I E AR E A
IR I, 7 24 15 25 PR AT A FH - S8 [ A3 ) Rl
b ISEAS AT XA I 2 AR S £ IR
HHIR BT o

BB —FEAR REK L SRR R 25 )
BRI R ER TR OB 2. R
1M, R S T AR B K, AR ARG T 7 e B AN W
T o VERIREATAE Sy — b A i AR Bl i P I s 5 e
FAERE A E N 3 R T AR 9 2 15, XA GR B AR
M BEIR 3 BRI R — B ZEHE O It
RABBIFSAT B3R 1, 5 R AR Ty, 4R Lo Al
B, B AR, BRSBTS AR R b
ST B BRIE ST  (ER TR AR TR R
RER A HHERIR , R T BRI R Y
FHHE, XaTE—ERE B e Bk HiR E SRR
HERC, AT B 3 B 2R AT SR R . I, H
A SRS AT 0 X AT 2 MUk BE 4 SR R P52
RAFAEANT ENE o A SCEIS BT A R SRS ATk H
ot G AR P 3R 2 S ACHE ORI 8 A2 AR 2 M, 73 # S f
AT A R 2 AR A 25 H IR TR X ik [T e 7
% ERRAR R A STRRIOARTEVE A, LSO PR S AR
FEL XA ol 35 2 SR AT TR A 2 M SR B 2K

1 #REFZE

L1 {5igit

I H A 2006 4ETF iR S4TSR 7K A W S Bt il
BE L ABRRTF 2009 4F 5 A A3 10 A BAIEWILE
BT RSP AR A rh RO KA IR B 51T
RIS AT RS (Oryza sativa L) B FABIERE 9, 116
H#bAb 115°30'E,29°55'N, ¥4k 20 m, +3E R E R
JKFE L, RV H L AE S 4, TR o B, 2006 4
I AT T A AR - pH6.58, A HLH5Kk 17.86
mg kg, &% 2.21 g kg, EAR 13.15 mg-kg™, IHE
& 3.78 mg kg, 2§ 0.53 g-kg', FrFHAOINSEREFT &
BHLk 744.3 g-kg?, 2K 1534 g-kg?, 28 1.37 g-

kg, 424 13.23 g-kg™'s

RIAEE 4 0P AT IS AT (ORRM) 5 %o
#iti A 3 000 kg - hm™ F5FF (4L ; 3000RRM ) ; 5
JtiFH 4 000 kg+hm™ F5FF(4000RRM ) ; G ki A 6 000
kg-hm™ F#5FF(6000RRM ), 3 REE , FHLX Hi%it,
12 /R AN 45 m?, /NRCZ RS , 78 L
JEE, 3875 20 em,

2009 4£ 6 A 1 HFH 20% 5 Al 200 g BrE ,6 A
2 HYEKRHL,6 A 4 HIEFD, #EFP & 22.5 kg-hm?, F
BHIBALTEKPRE 240, G 5258 R
536 A 10 HoKFEH H, FFaE AL , st At )7 =05 2
MRAHE . KRG B AR i AR 210 kg
N-hm?2,105 kg P,0s-hm2,240 kg K,0 -hm?2, JiE AL i 84
kg N-hm? & 4 HE (N:P,05K,0=15%:15%:15% ) , H. 4%
N FRE ¥4 mikiEit, BEHS0 6 A 24 H
M7 H 19 H, BEAEAE IRV KR FREF AT —
T, TE/KFE A KB BB B F I . TSRSt
AIYIRL 5~7 em K, AR AERE G B 5 80 3% . RSH
FTBIKHERE , KARFWORATE A HET, 10 A 2 HkGR,
12 BESERES S

2009 4£ 6 A 11 HZ 10 A 2 H#47 CH, 5 N,0
HIREE, RAEMME-SMHEIEENERE CH, 5
N0 HEfU & - R R 1.10 m B2 0.3 m (Y EIHTE
NHEME . KFEREFALIE S 2 d BIFF LR, LR
BB AERTE &R 11K, 58 B IRE 2928 A Rt
1 R CRACRAE RS BIARE R SIS A 2 L) . BIRR
FERT ][] %4 8 min, 435314 0.8.16 min, #HHL 20 mL
FNIRA SR, EAATWERMER ECD, 43BN
HFERL 80/100 H PorpakQ, A1 IE FF 300 C, 1R
65 C, AR, Wik 40 mL-min™, CH, Kl £5 H
FID, 85 &S, WK 30 mL-min™; E5 RS,
i 30 mL-min™; &S5 M B R, i 400 mL-min~',
RIS IELEE S 200 °C, S BEAEIREE N 55 °C, EALTR
5B eHeicE 8R4 T X iHE.

F=p xhxdC/dt x 273/(273 + T)
KA FRRARGGER , mg-m?-h7;p BIFHEERE TR
TR BE s h SR8 5 dC/de R RAE AR SRR B AR Ak
R T RS R RAEAR N A E IR, C

T3 CO, HEACR S —LI-6400 {58 #5 X%
A AENE ., K B4R 25 om 7 30 em (9 PVC i F %
A TIEREL 2 om, FERAKIRE SRS RIA LI-
6400 {45 =04 2 A %E 13 CO, i &, Lou 5
FFEdEH, L4 9:00 £ 11:00 13 CO, FHEERE



2364

PRT5 5 AEFFE B GRS F R S SUAHROR, 1 3A HLBK [ R R

20114E 11 B

Bl 13 CO, H- Vi@ &, I A T B
9:00 F 11:00 #4713 CO, WEWE . KR 5
CH4 %%%_ﬁ[o

TEKREEF N, RESE BRI AR
AR B S A SRR 2R, A SB R PR
B B AR HE R R T 2 HEBGE 2= -5 R AR B ] Y
Fe A,
1.3 HmRERST

TEKRBGRET, /NN 5 em BLE45R
££ 0~20 cm -4, S BURMEERE 8 1L,IRG,EHNA
SR, 3T 100 B ifise ;B A NAZ 5 em & 20 cm
HTIREE 0~20 em 4, /DX 3 K, HTFIE +
R,

A HUBRCR P S BR P R IR A 2 ™,

P52 4 38 [ ik B o WOsk sk 5 A A SRR R 2
2, T 3R AE(SOCP)il A T XI5

SOCP=SOCxBDxAxH
K :S0C H HIEA VRS & ,g-kg™;BD N 1A
H,g-om>A ARFHEM, m*H ABEIER, AR5
B 0.2 m,

SRR FE RS AT FH S 8 FH - S8 e R =2 AR
LRGBS, ARG T KRS H g

1000

- - ORRM

=

5 gool & 3000RRM
i -O- 4000RRM
E 4oL ~O- 6000RRM
=

S 400t

Iﬂg

& 200}

o

W TCS)PrH s H 7S CO, BIE(ATCS )
ATCS=TCSx44/12
ATCS WRnFE HASFT A H 5 8 H 3B % 4
BRAEBR A BTHR , B4 kg CO—eqv ~hm™,
AT LARE H - 8 [ B o) 9 2% 4= BR AR R 1) BT ik
HRESKNLEGE G EREE M ZER TR IR
#o TE LM 100 a HIR R, CH, 5§ N0 B3R &
05370k 25 Fi 2981, IR t , IR TS 5 GWP(BRAL
M kg CO—eqv ~hm?) A1,
GWP=(25xCH, +298 x N,O)-ATCS
RIGE R RN 3 RER A1 F
H 5P RFR, KIEHER A SPSS16.0 4458
T 25017,

2 GHRESH

wmE 1 fias, 2403 3 CO, Hill B 7E4rBEH
W BB (B . FEFTIE H B2 R 3 CO, HEik,
3 CO, RFHE R BEREFT it 2 A3 i T 3 hn (=
1), FEFFAE HALTE ORRM 14 CO, EFHEE
H240 3 3000RRM .4000RRM F1 6000RRM () 59% .
36% 1 33%,

AL CH, HERE & i ZT R anE 2 fn

O 1 1 1 1 1 1 1 1 1 1 1 1 1
06-11 06-18 06-23 06-24 07-02 07-09 07-19 07-20 07-30 08-14 08-30 09-15 10-02
FARERTA] Sampling date

1 GHEFEHEE CO, BENFHHETN
Figure 1 Seasonal changes in CO, fluxes from no-tillage paddy fields with rape residue mulch
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Table 1 Cumulative emissions of greenhouse gas from different paddy fields

AT CO, ZF i Cumulative CO, emissions/ CH, Z2FHEKE Cumulative CH, emissions/ N,O ZFHEE Cumulative N,O emissions/
Treatment kg CO,-hm™ kg CH,hm™ kg N,O-hm™
ORRM 2776215 ¢ 2722+102 a 0.33+0.11 d
3000RRM 4706+301 b 1845+142 b 051+0.12 ¢
4000RRM 7 746+498 a 1141+123 ¢ 0.63+£0.15 b
6000RRM 8326355 a 764£112d 0.90+0.18 a

[A—FIA R FRERE SBKF L ERBE. TR,

Different letters in a column mean significant difference at the level of 5%. The same as followed.
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Figure 2 Seasonal changes in CH, fluxes from no—tillage paddy fields with rape residue mulch
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Figure 3 Seasonal changes in N,O fluxes from no—tillage paddy fields with rape residue mulch
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Table 2 Differences in soil organic C and aboveground biomass of rice plants, and C sequestration in soil and aboveground rice plants from

paddy fields under different treatments

i3 BRI LA PR 2009 “FBGRAT R DR & TR
Treatment SOC contents before experiment/g-kg™ SOC contents at harvesting in 2009/g-kg™ Soil C sequestration/kg* hm™

ORRM 17.86 18.21+1.64 ¢ 288436 ¢
3000RRM 17.86 18.91£2.71 b 853+71b
4000RRM 17.86 19.62+2.45 a 1435+116 a
6000RRM 17.86 19.68+2.22 a 1486+130 a
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Table 3 Assessment of the mitigation benefit due to C sequestration by soils from no—-tillage paddy fields with rape residue mulch

78 H 48 [ B X % 2 BRAS BB AU TE Rk The contribution of C sequestration

iR 2= % Net global warming potential/

4b3# Treatment in soils to global warming mitigation/kg COr—eqv*hm™ kg COy-eqv +hm™
ORRM 1054 ¢ 67094 a
3000RRM 3128b 43 149 b
4000RRM 5262a 23451 ¢
6000RRM 5450 a 13919d
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