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Abstract; Carbon dioxide (CO,) and methane (CH,) both are important greenhouse gases. It is valuable for investigating CH, and CO, emis—
sions from paddy soils to assess effects of no—tillage on global climate change and C budget. Field experiments were conducted to study CH,
and CO, emissions from paddy soils and to assess C budget in different rice tillage systems. The four treatments were no—tillage + no fertilizer,
conventional tillage + no fertilizer, notillage + compound fertilizer and conventional tillage + compound fertilizer in rice( Oryza sativa L.)
cultivation. Fertilization enhanced CH, emissions but did not affect CO, emissions. No—tillage significantly decreased CH, emissions from rice
fields but did not affect CO, emissions relative to tilled practice. Analysis of C budget in different rice tillage systems showed that fertilization
increased input of C in rice systems; moreover, no—tillage rice fields acted as C sink compared with tilled rice fields, suggesting that applica—
tion of no—tillage in rice fields could lead to C sequestration in paddy soils, and thus will contribute to alleviating global warming.
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1 #REFZE

1.1 X oe it s Fn st aed

R H 5 b RO RIE SR A A
Felb RE=ATE b, T H O 4L 30 4R 504 TSR
G bk K FREEIBHTE . 156 H AL 115°30'E,29°55'N,
YR 20 m, HHEAWE RUOKRE L, R H, HHEES
HAE, B o E A, IO HT R AR MR pH
H 6.58, B HLIE 31.70 mg kg™, 2% 3.57 g-kg™, AR,
2.43 mg kg™, iEAA 437 mg kg™, 28 0.70 g- kg,
B3 3.65 mg kg, B 111 mg kg™,

AFFFTHEI 2008 4F 5 H T A)F] 10 A LA
AT SE o KRG N 24 1 B B AP P AR 3% 9 (Oryza
saival.),
1.2 RIS IR R M E)i& T

R 4 NMEHE: (1) AL (NT0); (2)
BIFEAAE (CTO); (3) S+ R B HE(NTC) ; (4) Ff+
HAHE(CTC),3 REE , 12 /NX, FEPLIX A i1t
/NXTEIFR 45 m?, /N IX 22 [E]ECHE , 7 M, 35 7y 20
cm, B/NX ARSI, FEPE 120 em, YA 58 30 cm R
20 cm, 5 H 28 HMH 3%3E lARRE W1 ,5 H 30 H
FARLFEXTHHEAL B AT BRE, BHERE R 20 om, #t
fE3 ;6 H 1 HIEF, R & 22.5 kg-hm?, EHEH]
BALETREKPEI 240, FES5REFHEBRESRS;
A EIE G RIAEIRAE, AR Ty =5 Y > A .
IKRE A B IR B FIAR R : 210 kg N-hm2, 105 kg
P,05-hm2,240 kg K,0 -hm?, IcHEfE 84 kg N-hm? £ &

HB (N:P,05:K,0=15%:15%:15% ) , .4 N Fi R E 1
43 3 PGB, BIEHAETAIN 6 A 16 H.7 A 16 H
M8 H 6 H,BHALFIHIC/E N ENE THEF BT — K i
A TEZKREAE R B NGB B0 AT , A8 H A TV K E I
KRET 10 A 10 BikE), FRE,
1.3 CH, llE

2008 456 A 3 HZE 10 A 9 H#47H kI REE
Sk %% PR — SR 3 0 8 A% H 13 CHL HEE
KREAE AT 118 m, K42 0.3 m RTIE ARSI
IKFEREFENE R 58 2 d RIFFGRWUER , LG B KB AR ET
JEARE 1R, EBIEELY AR 1 R(AAER
FEB AR R DU A 224 ) o R UCRAE B (8] (]
>4 8 min, 43 #°4 0.8.16 min, {HiE 20 mL 5§ NIBE- &3
SRR FISCE A 1) Shimadzu GC-14B SAHE LS55
rSE CHL MR . CH, BIER S FID, A AR,
2 30 mLemin™, S5 MR, FiE N 25 mLmin™,
EENBRS, WA 300 mL-min™, R AR R
200 °C, 73 BIAEIRE N 80 °C, CH, i@ EARYE T 1H 5 2
118 (Zheng 55,1998 )

F=p+h+dC/dt-273/(273+T)
KA FRRAERE R, mg-m? h;p BIFHERES TR
TR BE s h SR A8 5 dC/de R RAEFE N SRR BE AR AL
By T R RAF S TR A RAERE N AR, °Co
1.4 11 CO, HEprmlE

SR FEY EH 1] Jir o7 i e VR M 0 < 1= 48 CO, HE TS
M, HRA 20 mL 9 NaOH W T HAR 5 cm k4%
FOBHE T2 LE, S BIE FEA 25 cm, & 30
cm ) PVC ) K H TS A TIEREZ 2em, KT
B 1 BHYE B ST, 76 PVC ] L3 EAMR . S5 FEE, F
RHEWRANRAE TEEHMM PVC AW, #1TH
BIREFE AE XTI, 24 h R EIgk 4, 7 B SEIR =, 4k
FrP A BaCl, B A BT R~ 7], FIERERIR &2 » CO,
HEoE EARYE T A :

F=(Vi=V )xexM
A F RAARWE &, mg - m? - d™ 5 Vo Ryl € X BT
FRERER M IARTR , mL; V i <8 AL 3B BT FELBR (9 R 7R,
mL;c HERRRIEEE , mol - L™ M N BE/R &, LA C
FRo
1.5 3% C ERMEWREE C

fKRBORE, FTEAREYLRSE 8 M= 11,
RA KT, 15 A g/ N 8 BRER Y
KRG, PRt . RS I E#E LA E(BD),
FHE S BRI PAAI e 38 E MR R T AR R



2484 7% A RBHE XT S H L3 CH, #1 CO, HRBUR BRI AR S

2009 4 12 A

AHLCEEY, HECEEIHEHIERERES IS
ML C o REMIM, Mz HIEEENHE LERH
5 A BRI,

IKFEREAR B E C & (Co) G s REE C &
(Ca) 5 TR AR E C &(Cr)o KFEHERHE EHS)
[EE C&EH:

Ca=041Y
XY HKBEYETYIRE, kg-hm>;0.41
FE 3 I ERR C B &, %,

TKAE R B4 AR R 2 C & N i O B A
"

Cr=0.37xYxP/(1-P)

A PO R TR E, A ST P 2Ry 0.307950.37 2y
MEMRER C HE, %,
1.6 BiiEALE

RIGLE R LAY 3 IRER B IERER,

¥R EXCEL 3441t . SPSS11.5 #f4-43-#r .

2 ER5H5H

2.1 CO,BE

ANFIBHEAL RS H 13 CO, HEGE &AL
1 PR o 4038 158 CO, HEGE B A1 R H A
A—3, NERERELNHAESL, 13 COo, Hiua
BEAWTHE M 423 EFHF] 8.96 g-m?-d; b5 6 A
mTAIF 8 AE, T3 CO, Hiul B 2 BERKFE,
%7 A 23 H NTC # CTC HBRE K HEM, 7E 6 g-m™2-
d AW 7 9 A LG, 13 CO, HEilE &% Wi T+
TR TE R BUHE ORI 0 . i RE RO ERS A 52
13 CO, HEjik . KAELEFHA, AL F NTO,CTONTC F1
CTC +#E CO, FHHEGE &4y 7 K 6.21.6.11.6.77
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F6.41 gem=2-d7,
22 CH,BEE

AR FEAE H T3 CH, HEOR A AN 2 Fs e
MKRBAEE S, KA E CH, HElRA B T & 5
FEAR A E , TEK TR AR HA AR B B8, 6
AU 403 CH, HEBGE E LT 10 mg-m>-h™ , FEH
B, AR KRB AR, & A0 3 CH, HEGE B39 Pl
Ine TE/KFESTBERRIA(7T AHa]), £ 4038 H B HERL
TR U, B B9 FEK A2 REII(8 A 6 H—8 A 8H ),
FEHEAL3E NTC F1 CTC 3 REPRIFHE = 19 CH, HE i@
#(>20 mg-m?-h™), AHEACLLFE NTO F1 CTO W|BH &
BAREGET 10 mg-m™-h?) KRS LB 257
FEHA(8 A 20 H—9 A 9 H )M, &40 CH, HEGE
BYZE TR, BMKEFEZE(E1RRAIH
9 H)&Ab¥E CH, HEHGE &I R0 T [, BRIKRE
B, A AN CH, HEGE B B8R T 0 2 M. i
JERZERE T CH, ByHEi,NTC #1 CTC £ CH, %
YHEBGE B398 16.39 1 20.87 mg-m?-h™', A
AbFHE NTO(10.42 mg-m=-h™)F1 CT0(13.48 mg-m™-
h™) ) 1.57(P<0.05)F1 1.55 f£(P<0.05), HrftEEZ
M) CH, HER : X FARMEAL AL, NTO + 3 CH, “F-354HE
JiliE & B &K CTO 29%(P<0.05); HEAEALFE CTC 2
NTC 13 CH, V4 HEBCGE R 1.27 £,
23 TEECE

M 1AL, — I KRBEREN G, S0 5
AHLC EFEGIN, FHA A 58 C FEA R, Ui
IIfEH A CILMThRE. KREBERE , BAARF
PHELEP AN C FEEFARE, HadtiEg
Bl C & B0 T RSB, S BUALE NTO A1 NTC +
B C Evp it & (2 262.71 5 2 331.45 kg C-hm™2) 4 )/
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Figure 1 Seasonal variations of soil CO, emission fluxes during rice growing season
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Figure 2 Seasonal variations of soil CH, emission fluxes during rice growing season

& F CTO F1 CTC(1252.55 F11 122.30 kg C-hm™), X
R T AE H Bt e st C 78 13 2
24 KBEKEECE

H3R 2 W0, i AE B IR T K R AR A I 4%
C By , Mk ERE e K R A B X B e C B
M, NTC F1 CTC /KAEHEMEE E C &571/2 NTO F1
CTO /i 1.41 11 1.43 15,

3 i
3.1 CO, HERt

FEOKREERBYIN, H5E CO, HE >, W B #i T+
75, B BE 1 CO, HE BB R, /- BE =
A B EAR: , T A FH BRI U B n, 45 5 1 e 2R3
IRBNEAE o XA BB T/RREA K ATH , AUAE SRR
A GRS H A LR R, R R
B S W O BB (A5 L T AR R 8 5 S
IKFERY A, Zr I Wy 3, (4520 BES SR 4y
A& SR, PR g2t 13 CO, RIHERC™, FEK AL
B, IR R BEN ST, X AT RE S KR

HIZEALAE 07 ST, TR RS B R R AL T
RS, HESKERE, JLLWARE, TSRS
A G RO B I SBE TR B S, TE
R HAKE , £ESKERD , KRR ERT
CO, 15 R BT LIV BRY s [RIET , HEK 5 -3 A8 <
PSR , IS M IRTE R i SORAT SR R =,
X LB S35 ) T - R IR A F A 38658, DRI, B
FKREE R AR, R AR TS
TIEBA CO, FE R TR Y HIEP )
FEYIFRAR TN WL 53 = A ) o 3 MR 43 2
C/N FY5Z , C/N 13 KB /NER S 3l S AE 4 04 53 #
YRR, 5K R 20 iR T , RS RE AT AR SR i A
HES), B IEAHUR M /R, S B
TRIBFEACHL, Bt RUIE 5 48 10 NPT BB & H3 CO, K
SRR (BAR PP N 2T R, T H B AR IR, fk
ZHRIE, AL C/N HF R, AR T 3BT, BRI T
HIERAE Y R AN, TR -3 CO, MHER . A&
R, EEIE S RERS M AX 13 CO, MHEBGE
WA EE, XARES HIEFIR 7 SRR M, &

F 1 FEALEFEE CH, 70 CO, RIAHMEFFEH LT C EEX

Table 1 Cumulative emissions of CH, and CO,, and changes in soil C storage in different rice fields

FhAERT L2 C R WOk SE 18 C B
Kby CH, ZA R CO, FBUHFHUR C storage before planting C storage after harvesting
Cumulative CH, emissions/  Cumulative CO, oy =
Treatments kg C+hm™ emissions’kg C+hm™ HHLC A T C HHLC &R T CE
Organic C content/g-kg™ C storage/kg C-hm™? Organic C content/g-kg™ C storage/kg C+hm™

NTO 256.80a 2 079.40a 18.29 11 521.98 21.37a 13 784.69a
CTO 330.68b 2 083.62a 20.44a 12 774.53a
NTC 387.63b 2 244.80a 20.83a 13 853.43a
CTC 494.73¢ 2 140.84a 20.07a 12 644.28a

Y < Fl— AR B R Sk L U2 5 B3, F .

Note: Different letters in a row denoted significantly different at the level of 5%. same as followed.
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Table 2 Carbon sequestration by rice plants in different treatments

#1345 Overground parts of rice plants

:HE_F%BQ Roots

Treijt:n}ints LY FEE C & LR e C & Total C seileisltfzti((:)f/kg C+hm™
Biomass/kg-hm?  C sequestrations’kg C+hm™?  Biomass/kg-hm?  C sequestrations/kg C+hm™
NTO 13 579.74a 5 567.69a 5 819.89a 2 153.36a 7721.05a
CTO 13 325.83a 5 463.59a 5711.07a 2 113.10a 7576.69a
NTC 19 081.85b 7 823.56b 8 177.94b 3 025.84b 10849.40b
CTC 19 048.46b 7 809.87b 8 163.63b 3 020.54b 10830.41b

RE Bt RN O B 42 50, BRI Tt Al 5 133
WP B 6 R 2 TR, T BRI SR o

RN ) S B IR b B YL, W U
YERS AR T 3 i BB 54 , 8 1Y B M /Y
BHES T, SBOKE CO, B™, ABsEHE
A I BIFAEXT CO, B A BEM R, X5 Hara—
da ZF IS EAR—B, X ] RES ASHFFT R AR [H]
FI R A %o Al-Kaisi A1 Yin PI3RGE , HIESMER
6 h CO, HE B K F ot 138 . ABFRTERS HBHE2
d JEHHTRAE, PR AT BB AG T HEEXT 38 CO, HEKX
WAL . Ak, BARBHE(R 13 CO, BE™>,
B RE AR (R 1M HIEEEHED,
5 T R EENPIRAE A, IESRA T 5 B4 CO, B
MENZER
3.2 CH, HE#f

FEH CH, £Z 2 CO/H, X Z R (CH,CO00-)
S5 W TE R e DR AR HE T 48 7™= FR e v 1) P 30 R T
B SRR, TSR T B KRR
ML, b5 % H S K B[R] A B SRR i A &, k2
B AW R, S 2 CH, HEl R BT, #EAK
FEAYBER, TRk AR i &3k, oM 1E
B CH, W F %42, [N, 7 A va), AR M SR
ALREFLE 30 CLL L, AEFRERE T 7= H HEd TS
SANE, I, B KEHR . AKRBEREW, h T
H%&T, T3 AE S s, REIF IR, KA
PR AN, B B B o SR T, X R AR
B KB RKREEB R A AR B R R B E -
2 ACHIFSY R BRI F] , X ] BB 55 BURE A Fo 1
A K, TELES R IS AT

KT HaREXT RS H CH, HER 2w = A B B
ZHGES, 5 REHFTLE A RS AR,
HHEALEE CH, HER AR B AL B S , H R DI AT RE
REHHAA e P S T KRB B AR R DL, S8 T /KRB AOAR
RAKMERBSHARMNEE; F, HEE(RE)

BT HEBE AR IIRRE AR, 28 T
AW RTEN

BHER T LN A SR ERTENE N,
W G ENR, A YA R
HESREMEMNE CH, H™, A5 EN, FHH
G brRBI/> CH, HEC, X 5HT ARG 45 R8N —
go-so - HIF R Al e R HHEBIR T HIEEA45,
FEAR T XS CH, AY4EAERY, BEAIR 1488 CH, LA AY5R
JEUO [EE, RS H AR B2 ELE R E—
R, B8 2 1 1) R o LA oA BB Y AR A A, (AR
Go ARSI X CH, W3R T4 AL BRAARS F B2,
3.3 B R EHE

AT 5P L EEE C & KR
% C & .CH, 1 CO, % 4 ¥4, K ,CHA
Wik -3 C FEFKREEE C &, T C fi 5 CH,
M CO, R, k3 A, F4 3 CRAHEST
Chi, BB TEAHE CH A, ML NTC
CTC Y C ¥+ A BB 5 F NTO A1 CTO, W[ iEH AR
iR E AR YRR RS C MR A ; R,
AbFE NTO F NTC 49 C ¥ A3 7= FAER AL 3 CTO
FCTC, B T 78 H A dhBek 5 2 ik BT L3
BRI TFREEHASREARESE LR
HET RERVER . SR, AT 5T 3R I /K FEFEAR B
FERMWCAEF , BRI C AT BB R T R HIN C B I EVE R o
AN, TEFEH , AR AR BRAE KRG A KB A M
HEAL BRI AR A I RRAE , (B AR AL 3 RS 5
{958 22 7K RE RS AT 7T BB 38 3 5% 058 5 L fh 3 42 5 2 b LA
CO, IR IE KR, , B, N 2425 FRK FEAS FT 40 32 7]
I, AN SEATREAT I F, DASE I+ SRR R R B AR
KHEAESREIEWE IR LTI R i R ERTER

4 ZEig

(1) FEAREE R T 7% H 38 CH, AHERC, Wi AR M
+3% CO, BHERK
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®3 FEBEHCKXREEHE (kg C-hm?)
Table 3 Assessment of C budget in different rice fields(kg C+hm™)

NTO

CTO NTC CTC

15 H Items

A Input HyjH Output #A Input % Output #A Input % Output HiA Input #HyjH Output

+#EFEE C & Soil C sequestrations 2262.71 1252.55 2 33145 1122.30
JK#E[E 5 C & C sequestrations by rice 7 721.05 7 576.69 10 849.40 10 830.41
CH. HEjfti# Cumulative CH, emissions 256.80 330.68 387.63 494.73
CO, Hijifti Cumulative CO, emissions 2 079.40 2 083.62 2 244.80 2 140.84
Ja i Total 9 983.76 2 336.20 8 829.24 241430 13 180.85 263243 11 952.71 2 635.57
AC 7 647.56 6 414.94 10 548.42 9317.14

(2)FE B RER T CH, B HEK , {HXT 13 CO,
AR A T

(R R TREH RS C B A FE H Atk
MRS CIL I TIRE

B E 3k
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