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YRR 17.54 °C, FETRFEW 296 d, 4F H BB £
1690.63 ho &AM T 2022 4EI1 4R, #FE iR
et oy IR 1.26 g/em’. pH 6.76. H WK
22.81 g/kg. 4% 1.35 g/kg. A=W 0.54 g/kg. 4EH
14.50 g/kg.

1.2 Rt

PR S RO RN 45 5, AR ARG it

BRI AE AR REAL 9712, N=RETKIE. F
FBEHLIX 2081, B85 AW R RS A6 M Ak B

(R D, Al AKLH (CK)  FFGEK
W (T« FEFFRAGEH (T2) « FEFFEIE H

(T3) FIFEFTF 4Bt M (T4) , BAMEFE 3 REL,
ANXTHAR 35 m2, BTEAR 525 m2. i3/ X R e
By gk A7 T8, DU SN E I, I R
JEELE, S/NXEAHEE, PR, KA EZE.
Forb T b3 9 XU RO I 7 AT 350 20116 22 H () gt
W2 d J R AL B RS, T2 B AR g FE &t
600 °C #4 SR o il 1M Jie, it FH B2 2 B R AT ok %
30%A A1), T3 4B 20 cm MR IE T, I8 &
P KRB RO 20 om BRI EHE; T4 b B
FEFEFER SR 5~10 em K JIEH .,

#1 TRKLERFTEHES

Table 1  Straw returning amount of different treatments

. 2023 2024
pOEL — _ ~ ~
Treament P s R s
Early rice Late rice Early rice Late rice
CK 0 0 0 0
Tl 100%%587K  100%KE/RK  100%KEK  100%5E7K

T2 1809 kg/hm? 2429 kg/hm? 2139 kg/hm? 2668 kg/hm?
T3 2384 kg/hm? 2553 kg/hm? 3022 kg/hm? 3209 kg/hm?
T4 5816 kg/hm? 8097 kg/hm® 7130 kg/hm? 8892 kg/hm?

BREEEZE N 17 cmx20 cm, WEHEEZSE
N 20 cmx20 cm. FEARATIREF 1~2 om %K, TEREHL
JEIRTFRT, X AREF 3~4 cm KJE, 2 AL BE,
FrREUKRE I 23 BERUA 15~20 B, {31RHEK, JFUR
AH, PREFFTIRRE . TERERAH BRI & E =45%
(N-P,05-K>0=15-15-15) =JeE &, FAuabH it
JEE—2, XML 5:2:3 [HLGIERIE. /8
REFIAEAL A, AR i R & 3T & 46 N 150 kg/hm?,
P>0s 150 kg/hm?2 F1 K>O 150 kg/hm?2. B A2 0 Jiti AR
B A4 N 120 kg/hm?. P,0s 120 kg/hm? fl K,0
120 kg/hm?. A2 P kg 42 g R
1.3 MEERSHE
131 EHERRE FREBERITAMBIGEE

FANXCRH “S” TERUREEEL 0~30 em #HE 2 T8,
FAX RS A KRAFTNE (5 10 cm, BHAR
5 cm) HUREIE T35 B S AL AL . it “ Ak
TEKFESTBEM . SRR R I A28 5 em (1)
TETERE N 0~10 cm [ EARR A, FFPRHERA
fRAABREY AR S, B AL B b 3 AR T J 7
S = 25 . BAR TR S 6+ B Tk, R
FH 2 B R BT v Ui SR A I s 3 ML B
132 BEAKHEREE FHS>EAEHSHE-S
FHE TSR S5 5E CHao %50 28 AR R 2
FFERLE R, TEKTER R AT KRR E T K H, R
WAL KR 50 em, BL 2 70x3 FTORIRE LR i JE A R
IKFE o« HUREFE A R AN BN %, Kox BEx 514 50 emx
50 cm*120 cm, &I FH 55 9 4RK% #98/N Hh R B 52
W, ERARMITE A OF 2 AN ER 22.5 mm R SL,
FH T A DA B 2 EORE ) 4 LRSS LS
HEPRE BRI R R Y A (R S em)
MK S, WA BB R R, AR K
FEREARSG 7 d FFURHURE, RO HURE R FR 1 JE, HURE
I E A4 H B 8:00-11:00, T35 8 4H G4
0. 10 20 11 30 min 73 7 F #4238 & 1] 20 mL
R OIHTE SRR, I FERHE A N IRE
133 % TH. BERAHS D XFIE 5 m?,
AR S W T RR E T RS

134 XHHICHEBT A KRR TEAHE=HT

T/ AR RIEALRRE (%) = (1—L3E%E/
2.65) x100;

M H1ERRE (DSOC, kg/hm?) =100xSOCx
BDxAxH/Y (1)

A, SOC NI HAMIEE (gke) ;5 BD
NTIERE (gem’) 3 ANFEHEA (m?) ; H
NHHEREE, ABTFTH 0.1 ms Y NER

+IEFE HRER (DSOCP) =DSOC2-DSOCI (2)

1, DSOCP JyWSeak i 5 ki iy A2 H L 358 i

FEZ 7% (kg)
PL CO, HE R LIER i E (MCSP) =DSOCx
44/12 (3)

A, MCSP A8 H RS AL FH 5 - 38 [ 0 9
ZAFRARRERITTER (kg CO2 eq/hm?) [,

B ZINEE (RMO, %) =GWP/MCSPx
100 4)

A, GWP NAEFTIE H 5 fg H B HER) 25 & R
£V VAN



112 RZET

Crops 2026 55 4 H

CH4 HEBGE T (F) =p-273/(273+T)-H-dc/dt  (5)

o, p AFRHEIRIL T CH4-C %, de/dt N
BB IR N SR ARG AR TN NP 1R
°C)

CHy BHHE (C) = 7 (Futh)xdx24x
102 (6)

Xd, CHRAW CH, i ERHWE
(kg COz eq/hm?) , Fis Fioy 73 AIZRINEE 1 IR 56 i+1
WSARRE S HEBGE &, d RIS 2 YR E AR
REC (D 5 n AR IREL .

Zi CO M & UL CO, & CHy i E,
100a 520 R b 1 kg CHs HEALS &N 1 kg CO;
1) 25 fi5, LA kg CO2 eq/hm?s

FEHIRZE 2% (GWP) =25xCE(CH4), 21,
25 NAEE 1) 100a 3G R E, CE(CHs)N CH4 1
IR R0,

B=ESAEHGRE (GHGI, kg COs2 eq/hm?) =
GWP/Y, i, Y AEYIF kL= &5,

A BRI E % (NGWP, kg CO; eq/hm?)
GWP-MSCPU6],

1.4 BUEALIE

X H Microsoft Excel 2021 % ¥4k 32 17 V7 24 %
H5{ER, K Statistix 8.0 #HEHHT 2500, K
FH B/ 35 22 AT W5 YR SR {88 F OriginPro
2021 7EHE.

2 HERESR

2.1 AEFBFFZEAAAN IR ESTLRE NI

HE 2 ml%n, Ab P59 bR ) 22 BAE X 0~
10 ecm 12 T35 H 5 LIS A 3 . 2023 4F
£ 0~10 cm 12 UREE, T1 AbFE ) - 5825 & 5 v
T4 AbHE I BAR T HARALFE, BEIEAE 2.50%~9.40%:;
T2 AbFE -3 FLER B i CK AN T1 ALBE I 2100, T3
55 T4 GhBR ) IR LI B CK Ab38 2 2 38 . 2024
ERFERIRATTE 0~10 cm L 2R, T4 kb3 11
RER CK AR ZEFFL T 7.66%; T3 AL 1AL
Bt AE X Z= A5 72 4% 10 5 YSO3R 5 Hh 38 e 30 HE s K
Fo 2024 5, 0~10 cm 2 IR FEUSR 5 RS #1105
ALFE -3 E L T 0.18%~10.55%, T3 AP+
e B D E AR T AR AR

%2 AERFTHAR 0~10cm TETIRRESILRENEME
Table 2  Effects of different straw returning methods on the soil bulk density and porosity of 0-10 cm soil layer

1325 FE Soil bulk density (g/cm?)

+IEFLBRE Soil porosity (%)

MEEL 2003 ERLRRSARAT 2024 AERRRRSARAT 2024 ERGRRIRE 2023 ERARRARAT 2024 ERARRARAT 2024 EIRRIGE S

Treatment  Before transplanting Before transplanting ~ After the harvest of

Before transplanting Before transplanting  After the harvest of

early rice in 2023 early rice in 2024 late rice in 2024 early rice in 2023 early rice in 2024 late rice in 2024

CK 1.26a 1.24a 1.28ab 52.45b 53.21b 51.68c

T1 1.28a 1.27a 1.29a 51.70b 52.08b Sl.4lc

T2 1.23ab 1.24a 1.28ab 53.58ab 53.21b 51.60c

T3 1.20ab 1.16b 1.19¢ 54.72ab 56.23a 54.99a

T4 1.17b 1.13b 1.25b 55.85a 57.36a 52.86b
AEE (T *k **
() ** *x
TxY ns ns

R RNG FRER R A Z 57 B3 (P<0.05) .

ok RREFWEE (P<00D , ns RREFALE, FH.

Different lowercase letters in the same column indicate significant differences among treatments (P < 0.05). “**” indicates extremely significant

difference (P < 0.01), ns indicates no significant difference, the same below.

2.2 AEFEFHL H AR 38 ik EE AN E ik E RS20
& 4 P A] [ B B HE A N TA>T3>T2>T1>
CK, CK &3 sl il R i 22, [MwEN
-27.28 kg/hm?, T4 Ab3E -3 [ BH R B df,  [E
N 604.65 kg/hm?. |56 4F B[] ik 2 A2 Ak 35 1) R 2
CEE 1) mr%n, R FFIA FE A 1) 2 5 %ot Bk P (1) B T 33
R, B CK AbFEAh, HABABERZ W 22, iR
W) L 39 ] sk 14 D0 ) DR 2 by, ATt P R R A
B, A IR A S e B K R R B R A AT A e

23 AEFBFZEHEARX CH, HEBUBZ AR
B 2 firdn,  FEA R RS AT B AR EE 7 U,
CH4 HEBBI S AAAEZE R . 2023 £ R FEZRH 2024
ERAEEA 2 MNHEBEME, 05 BERAFI ST RN ;
2023 FHEREZA 2024 SEIEFETA 1 NI,
ESBEM . 2 SN HEIEE AR, BAEIER
CH, HEGE & T R R 2. b T4 A B HE g
{EL7E W 8 2= 3 A sy, HEJSCIE 2 36 L AE 28.02~
51.60 mg/(m?-h). X{Z=RGHEF1 4 H AL 2 5 K FF



BB 233 BERREE: ARG AT FH 7 3O 338 P A0 R e HIETRCoi 2 FR 52 ) 113

=-CK =TI -T2 T3 =T4

5 8000
'% 7500 yn=177.09x+5992.9 R*<0.9999  y1,=369.72x+5416.5 R>=0.8247
% 7000 | y1=573.07x+4917.8 R=0.9816 yr,=604.65x+4977.8 R’=0.9475
% ST es00r —=
H 8= 55001 = - — -
] 5000 + Yek 7.28x+5680.8 R*=0.0083
= 4500}
a 000 : s s
2023 - FLFERS BAT 2024 47 BAEFE R AT 2024 £FIEAAWR T
Before transplanting Before transplanting After the harvest of
early rice in 2023 early rice in 2024 late rice in 2024

1 RNEFFEE A X TR R E AT
Fig.1 Effects of different straw returning methods on DSOC

- CK — T1 T2 - T3 — T4
2023 FEHFEZE 2023 M FEZE 2024 FEHFEZ 2024 G FETE
60 2023 early rice season 2023 late rice season 2024 early rice season 2024 late rice season
® 50
2
w g = 40r
TEm
z S E
Oz N
©] ) ¥ 5
L o N R L E P T R T
z ¥ T £ ¢ T L
O N AN O T — 00 W v <t n O noon 0 X0 - AN 0 O n & O S O n — 0 AN O N
Ty R Q ST TR ST T T A 99T q
v v v v O O O O > XX X0 X0 XD O wv v v O O O O > -0 X0 X0 X0 N DD
SSSSSSSS o SSSS&83853S = SS oSS SSSSo SSSSS53535 S

H3H (H-H) Date (month-day)
2 AEFEFFTEEARX CHHERR = RS20
Fig.2 Effects of different straw returning methods on CHs emission fluxes
AN I H A BRI HE SO AR AL VI i 2 0.04~  IAFAERC EARH, XTEEFEZERNE A CHy RAHEGE
30.50 mg/(m>-h)F1 0.01~51.60 mg/(m>-h). MEXMZEERANEE. 2023 FEFES, 5
24 AEIFEFERARXT CHs RIRHME R0 CK AbFEAHEL, T3 F1 T4 4bFEAY CHy B2RHERCE >
B 3 ISR 3 mI s, ARG HAEY S T 4.15%8 39.74%, T1 F1 T2 L3855 5 A%
CH4 B2 HE = A W 5o, 78 R A=A A 7 18.89%F1 24.89%. 2023 FEMiFEZEH, 5 CK 4b

2023 FE RS 2023 FEMEFEZE 2024 4 H 5 2024 R FEZE
3000 2023 early rice season 2023 late rice season a 2024 early rice season 2024 late rice season

CH, Z i H &
CH, cumulative emissions

CK TI1 T2 T3 T4 CK TI1 T2 T3 T4 CK TI1 T2 T3 T4 CK TI1 T2 T3 T4
AbFE Treatment

ARVNG PR R AL L] 2 57 B (P <0.05) o

Different lowercase letters indicate significant differences among different straw treatments (P < 0.05).
3 FEFEFFERARIN CH RRHHE R0

Fig.3 Effects of different straw returning methods on CH4 cumulative emissions

BEALL, T3 FI T4 ALBER CHy RAHMCR A HliRey R 3 ARSHEELAT CHL BB R 5 54

Table 3 Variance analysis of CH4 cumulative

T 85.67%A1 129.22%, TI1 F1 T2 AbFE 43 R FEAK T emissions under different straw returning methods

12. 10%*” 14.40%. 2024 f|3$$5§ EP ’ 5 CK ALI‘IE AR S Sfe s CH. 2 FHE & CHa cumulative emissions

FIG, T3 A0 T4 LB CHL BBUHERCR AR T SO0 O Yoo S Early rice W Laterce FE/F Amiversry
4bPE Treatment (T) ok . .

34.09%F1 51.90%, T1 F1 T2 AbFE 5 HIFEL T 7.40% 4 Year (1) . N N

37.20%. 2024 FEHEFEZEY, 5 CK ALEEAHEL, TxY *ox ns ns
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T3 FI T4 Kb PR CHs RAHE R E 2l ie /i T
116.80%F1 120.55%. T4 KbHE ) CHy BRFHE S &
5& T3 AH 116 5. 4 DKFEZEH, T2 AHEK
CH4 2R E AR, v 364.88 kg/hm?.
25 ARBHZEHEAXNERKE~EMEHR
EW AN
HEE 4 FNE 4 aT%n, AN RS R4 FH AL 36 A
KRG R AR R E R, (E R AR AN A
AR HAER, SFMREZE AN 2K RS B & X fhAg
HERAARE. 2023 EHZES, B T4 L3852
F CK kb3 b, FEFFIE H AR = &3 m TR A
W AREE; 2024 FEHZEF, T4 A= TE 2023 4F
F=4 FAREBFHFZHAXNTEENHENT

Table 4 Analysis of variance of yield under
different straw returning methods

BRI, FEAFE H AR R 7 &2 TR AL H
AEFR . FITAT AL B IS RO 7 R I AN R B
® F.f7 Early rice B HiFE Late rice

25¢ 2023 2024
b a ab , ab p ab a3 ap 2

g

=20
2E
R EE 15+
oo
22 10r
K==

g2 5f

a

CK T1 T2 T3 T4 CK T1 T2 T3 T4
Kb H Treatment

4 ARFEFEAFG RN = EHFMN
Fig.4 Effects of different straw returning methods on yield

R 5S4, 24485 H, 5 CK ABEALL,
T1 A1 T2 b ¥ GWP EEFHK, T4 LA GWP &
T T3 b3, ZREFE. 2023 FRFBEH T2 A

ARk 7 Yield ~ GHGI A, RFMT CK M T3 42, Mpfgs
Source of variation L% Early rice #%5 Late rice /84 Anniversary i T1 4bF F GHGI 5%, BZ(CT T4 kbFE. 2024
O Treament (M) - - fE LG AEZE D T2 A T GHGI B, 5516 T4
A4} Year (Y) o ns ns EES GHGI sk, 3 H
TXY ** ns ns ’ﬁﬁﬂ\fio é/%éﬂ%%, T1 5 T2 ﬁfi’%ﬁéﬂi GWP #i

%5 AERFEESANEEEEREOEN
Table 5 Effects of different straw returning methods on greenhouse effect in paddy field kg COz eq/hm?
2023 2024
Trfifém LA E RS GWP T = AR E GHGI LRE IR E RN GWP T = AR GHGI

FL1% Barly rice BfF& Laterice F-F% Early rice  #i#% Late rice 7% Early rice Mif5 Late rice 575 Early rice BfF Late rice

CK 3294.96ab 2629.20bc 0.45ab 0.32bc 3554.27¢c 2519.77b 0.53b 0.29b
T1 2639.70b 2253.41c 0.34b 0.27¢c 3290.84c 2223.71b 0.46b 0.25b
T2 2472.96b 2308.10c 0.33b 0.27¢c 2231.92d 2108.91b 0.30c 0.24b
T3 3431.84a 4872.07ab 0.50ab 0.57ab 4765.96b 5462.85a 0.66a 0.61a
T4 3190.34ab 5448.57a 0.60a 0.64a 5399.48a 5557.38a 0.81a 0.51a

GHGI, T3 5 T4 kbFE &1 hn#E H GWP 1 GHGI. *6 ARFEFEAL AN TIRERHZEF NGWP B9
— N - . . Table 6 Effects of different straw returning methods
26 AREFFFTEAG RN LIRE KRS @M NGWP on soil carbon sequestration benefit and NGWP
i) W R
JE 2 N MCSP  GWP 2k iR
MR AR, 12024 F T2 AR TRIERE o0 oy (k2 CO: (kg CO % NGWP
SR GWP N T IR B A R TIE Ak EM eqitm) - cqin?)  RMO (kg CO:
A HE IR, %01 0 GWP 9T 5 4 0 I B

(%)  eq/hm?)

- . o 2003 CK 528266 - - - _
R B I o R A R A TI 634823 390500 4893.11 12530 988.11
125.30%~391.19%. H. 2 4F 18] T1 F1 T2 42 ) RMO T2 5959.11 2478.67 4781.06 192.89 230239
PET T3 F1 T4 AbHE, 2024 4E T2, T3 fl T4 kb3 T3 597330 253000 830391 32814 577191

T4 6022.80 2713.33 863891 391.19 7901.03
2024 CK 5770.75 - - - -
T1 6523.60 2101.00 5514.55 262.97 3413.55

1 RMO %% 2023 S50 AIFFE T 63.09%- 75.45%F!1
110.61%. 5 CK AbFRAHEL, 2 4F1E] 5 T2 AbFEANH

f AL PRI NGWP A8 fLiadA—5, T2 4b¥E i T4E9 T2 662407 313133 4340.82 138.77 1209.49
TR NP 22 FL &5 Ky w3 it ) PR B AE AR CHa, 982D T3 6682.32 3344.00 1022881 306.07 6884.81

6873.91 4048.00 10956.86 270.94 6908.86

7 CH4 FIHE, AT FEAK 7 NGWP. T4
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3.1 AEFEFHEETS X Bk E F1 5 ik E RS20

FEAFIE H B 32 FHRG B LI BB T he . WZEFG
FEAFIEH G, IR ERAEH AR E FHE, A~
ARG AT A E G -3 25 F (W S A R, T4 Ab3E -+ 35
REE ST A, (A AP E] 22 AN B
F, FEATIE HE AL BRI AL ) - 3 AL R T B
WK, SRR R, AR SRR,
T3 FH T4 ALBE 1 [ Bk & 38w T HAR AL BE, 3X ] e
TR BICH IS TR =, fER NI atE
Z A NURIE, MITTE R BRE ) ERIE AR
B 3 [ e, R DR AT R 2 980 H Ah B P AR
A 20 om FIREFTAE H AR 5

& FH Y RMO A2 3 HE GWP 5 MSCP I EL A,
ARG, X R = SRR AR I £ 4
B, BRI R S A B HE, 2023 AT 2024 4F
H AL RMO ¥ T 100%, {H 2024 4F T2 Al T4
AbFE RMO 153 TR, oG8 TR AR, R
7 2 0 IR E > T GWP, (RIS HER
el FE i =5 305087 oA 58 AR I B g R R RS . X
R B USRI e 5 SR — B8, RS A A A e i FE 7 [ e
HHRMHE, ERRTEENFRHEE TR, &
WP 4AE T 2 4F 18] T2 4P ) RMO 21/ T HiAth 7%
FrEBEH AR, Sa1 AR R,
FEFF E 2040 H A3 2> R 1 1358 CHa I HERL, 5l
NGWP $4 (0, FEFF[A] 42234 H AL 2 b i) T2 Ab 2 A
it F AR, Rk LR S5 R REE 2 AR e B
BT sb g b AR B T i, AT 3 — 2540
7= H e e v PR, 7RSS 2 AESCEL NGWP B3
F% (1209.49 kg CO, eq/hm?) , [ B — JHE W [ 14
Tt AW RMO A NGWP i A £ 1 338 [ R A
H DR HERE 77, 450 T2 A BT - 39 1y [8 B o HE
B RIFSR, BEIENAE 2 4, EF 2 ERNEESL
HOOT - 38 ] B D HE P 52 0
32 ARBEFERARX CHHIMAEHEES

Ivg:aRA

AWFFRAT T, FRAAE W 2 MG
B, ERRE 7 dHIE 1 AMHBUEE, BRE
21 d HILEE 2 MBS, 5 5 R SRR R T 45 R
— B ARFEFF AT A0 CHy RIRHIE A &
HEU, FEFF B HACFE ) CHy RAHNE B3
m T AR AR, R AT R R AEAT I A, RS AR
WK AFAE SR CHy = A HIAEK, 51

CH4 HEBCR S 0. A W AP BRI RS FT340 H &3
I, CHa HERCR A T RERE 2 380, AHEFEH T3 Ab3E
(1) CHs 2R TR S EE A, X 55T
NP3 FE—8. Qian SRR, 7E CO2IREET
BIAETS, BEERSFTIE HAERKZEK, REH CH,
HEBCA AR E S, BERT KT, 52 FF
FFik FHALBE) CHs BRHEGE =T 256 1 4F, 1X7]RE
eI AR PR SR R o BR A7 R DO FE R B, it
APk v SR RG H @B, BT RN
FR ot S B = B PR ™ R e 1 5 R e S B =
bR, fE— @ FEE BTl CHy HE, SASCHt
FEER—. HAT, XTRFAGEH T CHs HEK
MR, EARARET, T1 A CHy
BRHE S CK AAFAH LA TR, X AR S
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Effects of Double Cropping Rice Straw Returning Method on Soil
Organic Carbon Fixation and Methane Emission Intensity

Liang Wei', Li Hu?, Zheng Huabin', Wang Weiqin', Tang Qiyuan'

("College of Agriculture, Hunan Agricultural University, Changsha 410128, Hunan, China;
2Yueyang Academy of Agricultural Sciences, Yueyang 414022, Hunan, China)

Abstract
greenhouse gas emissions in paddy fields, this study was conducted in Yueyang County, Yueyang City, Hunan

To investigate the effects of different straw returning treatments on soil carbon sequestration and

Province from 2023 to 2024. The double cropping rice model was used as the research object, and five rice straw
treatment methods were set up under conventional fertilization conditions: no straw returning (CK), straw ash
returning (T1), straw carbonization returning (T2), straw reduction returning (T3), and total straw returning (T4).
The effects of straw treatment on soil physicochemical properties, soil carbon sequestration, CHs emissions,
greenhouse effect in paddy fields, and rice yield were observed in situ in the field. The results showed that among
the factors affecting the increase of soil carbon sequestration, straw application was the main factor. Among
them, the carbon sequestration of T4 treatment was the highest (604.65 kg/ha). There were two peaks in CHs
emission flux during the early rice season, namely the tillering stage and the full heading stage. There was one
emission peak during the late rice season, which was the full heading stage. Among the four rice seasons, the
cumulative CH4 emission of T2 treatment was the lowest (364.88 kg/ha). The mitigation benefit offset efficiency
(RMO) of each straw returning treatment ranged from 138.77% to 391.73%. The RMO of T2, T3, and T4
treatments decreased in 2024, indicating an improvement in their carbon sequestration and emission reduction
benefits in soil. Overall, T4 treatment increases soil carbon sequestration and soil porosity, reduces soil bulk
density, and promotes carbon sequestration in paddy fields. T2 treatment reduces the CH4 cumulative emissions and
greenhouse effect of paddy fields, promoting emission reduction in rice fields. Therefore, T2 treatment is
recommended for CHs reduction priority areas, and T4 treatment is recommended for soil remediation and
carbon sequestration priority areas.

Key words Double cropping rice; Straw returning; Biochar; Soil carbon sequestration amount; Methane
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