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TR AR R I 5 2 i A
CEEN TN EENT ERES D L

R RAFHRK I P HAED AR ES S ELE BT/ P REXRFHMAFHRFR, KX 430070

WE K, A0 BT AR N TR P R AR AR 2 B TR = CK 5 24U
AR R AR OML . OM2, #2577 [l 45 QT F FH AR e (CHL) A AR 280 (NGO HE Bl B J2 38 LA B A 25 &R
GEATREE , PR R AR F R b B AL B AR G . 45 R TR AR B S R CHL HERL, 15X NLO HEBGE i
A2 OM2 #5528 CH, JE A BEBHERCR AR b CKARTOMI A3 43 B A1 43.5 %6 1 26.3 % 5 A 335 4 =X ik 25 5 i 7K A
PRSI ;5 CKLOMLAE AT H, OM2 833k 22 =it 39 15.2 %0 5 5.8 %6 5 A= o=t W S i /5y 44.2 %%
3475 AL OM2 AHXT T CK 5 OM1 b 35 FAR T i 2 300 , B 43 31124 40.0 06 i1 24.0 %0 ; OM2 B AR 25

R E5 55 M 20 768 CNY/hm?, 238 512 CK 5 OM1 #1349 1.38 15 1.281% . Mot 45 R 3=20], OM2 48 Lk H:
AR AR T CHL HERCRRSR L300, 32 T /KR F= i A A 35 R A A 57303 -
KEEIE R FRAERE; FEMAARRT SUTAEE ; RER AR

hESES S181 XHARIREG A

Al A= 25 &R 4808 KR CH AT NLO AY 5 2 HE i
P R AR R R T SR, KR EUIB B A
e, 3 AR ES KR E SR R R = AR
HERCE IR IR A2 R, E PG A BB
Xof Al A 25 ZR GE R I R AP A 255 i G R 8 5k
# MEILAAER BT A A R A ik AR AL
PEAS OB FH A 1 iR 2 SUARHE OO A28 SR 1 52
Mo R 2 70 5 | AR A S R G, v] DL Ak B R
F0 8h 7 AR TR A AR T AR ™ i A A HE IR
T, AR AR 7 A i A A AR R R 5 it 4 13
FIB KA

AR —Fh R AR R AR K 2
TSR T AN RS 7K G5 i S A7 3L P A v B
Sk i E e (8] 5 0 SO0 PR A R A AR B SR K
a5 WA, Sk HE TR AR RS R B R AR T B AK
a0 ERI, XA AL 35 (R AF ST U T — R
J . TGRS T R R X B P R Sl
TAL R & KA 2™ A, 8 1.4 kg CO,-eq/
(kg-a) ; & /DAY J& 3 M4, 0.60 kg CO,-eq/
(kg-a)o SRAGLTSESIHEHE , KRR A2 306 2 B 55 78 T/
& EK CKEERFEY. FR, WA, K
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LR BE A SO A KRS AR B S A B L5 H R
AR TAER IR 25 P8 T 3 o it ) A
R i 5 7 b B PR AR ) T A G A R AR
SRR FEA R . BEE AR 55 B b R
M £ 7 X B T A R 5 0 T SR O o A S B K ik
TRUET AP A E AR, PR AR A I ) KA = 7 1Y
il kR . B, AR SE BRI A ) P A A A 1 A =
TS RS LT (NEEB) , 3Pl A R 1
B ST , 5 TE A AR R TR = P R B S A AR
1 MRE5RF*E
1.1 REXER

AHFFETF 20204F 10 A 2 2021 4F 10 A #4756
ST S XTI R AR R AR (115728 ' E,
29°48'N) i~ 20.1 my, I HRHSE Z KU 120 A5 Ak, 4T
1Ay 18.6 “CAEIBE T 1 140.8 mm. /K FEFIAE
Tr AN R, BEOK RS i R PR 15 (Oryza sa-
tiva L.) o K5 EHEN PRV B R E RUKFE L, N5
Pl DR R E T IR A R A L
18.15 g/kg, 4 & 1.33 g/kg, M 1.33 g/kg, B40 K
3.23 g/kg, BAA 7.98 mg/kg  iSAA 4.37 mg/kg,
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B 9.85 mg/kg, HALER N 85.35 mg/kg.
1.2 RWEITSHEERE

ARG 2R FH 52 4 B AL IX 23503, B8 H AR b5
K (CK) A2 A AR (OM1 M OM2) . A4~
B 3WER , /NX AR 40 m* (5 mX8 m) ., A
AN VA 1 40 em L B 30 em (4 BT, 5 1 2B 0 3 4
B BT ENE K R . A/NXZRIA 1 m SRR
AT, B L BB K L ER ] A s D 11 B 50y %o 4k 46 1
A

HIE T3 HIRER, 4 AT, CKh
N T AR, A= R AL AR B, R 4 17 bk B 43 A
30 (13 em, B T3k, AR FEN RSN N 180
kg/hm? ., P,O; 90 kg/hm? 5 K,O 150 kg/hm?, F 1 2=
Jiti BE F & N 90 kg/hm?®, P,O;45 kg/hm* F1 K,0 90
kg/hm?,

X CK, 24 & W s B i IR R (46%0) .
ARG (12% P,O;) (AL (602 K,O)F2ft, Hrp
o Z A 45 AL - 3 BE AR FEAR =51 3: 2 Ll it T
W R AC AR R SEAE — R Mt s X TR g Sk 2R
Fei S5 S 15~20 d it HIAEZF T, JF TR B AR fS 7 d
G546 52 K0t AR AT, S0 A it P 4t Dy e ZE AR A —
e Sk R R R R Y K 43 B O 5K B 3
B 7K ASE PR FEFE 3~5 em, 7 73 BE B HEZK I FH 1 & LA
P TR BE , Z 5 Z KRR REFE 3~5 em, 3k 2
KAFWOGRTT 10 d HEKWE T X FRAEZ, LRI
FIRAAEIG 7 d K PRERER K 3~5 em, 3k (8 A 23
HOHT L HEA G T

5 CK M H, OM1 A 3222 AL RHE 38 K 3
T 3k 2 B v B A O AT AL . OMIL AR Sk 22
T AR i BEIE (15% N 7% P,05.10% K,0,
TR T F R ASLOBHE A BR A F], BTN 5L
IR SR, FLVE S A — R M A 5 P
A ZENE b 5 CK —2. OM1 AR Sk 2ok T8
TR )T, A TENOO 5K J1it (453 = e BHL
JBe 05 A B R Wi CEATC M ) s T ) oK 3, A2 K A RS
A ] KA AR 7R 3~5 em, K REIR 5 , 24 H ]
IR IR E]— 15 kPa i 7K 5| 3~5 em, Z J5 i A& .
T AR 2R 5 CK —FE K HEE 7 X Sk 225
ks, OM1 B CK —#f, i e R N
20 cm, RS PRI 25 TR 22 1] .

OM2 A X T CK 3 2B K B 7K 45
B Sk AR AT AL B Sk B i A TR R I A A
T Al . OM2 #8585 3k 2 U0 i FH L9 5 CK —

e, B VB AE R FEAE — v pE it 5 Hep 5096 FIE A
SR BE A E P A Sh IR AR AL (5 AR SR R
H R R WIS MO AE S FEALEABEZ 10 em, Higx
50 %0 ANEAE M6 ML R UG . OM2 5 OM1 £
AR, Hsk R F R S By =X, 2R R
WK T . SkBRUGKE , OM2 B B 78 &
R 40 em, Hi3k Ze At FE RS R 7 26 T RE AR 22 18], Wit
30 kg/hm? f A 8 20 (R S A R A7 BR S 7 T R
e . ERAEFNUGRRT 1 R (10 A v K RE T
7] B S L 6 Rl 15 ke/hm?; SR4AE 4 A 47, HIZh
TUTEREHLRE L, IR A A A £
1.3 MEERSFHE

D a3 RF R 2 R CH, R NLO SR
ARG -OM O E . SRRSO PVC B A
A, HA4% 38 cm, & 50 em 5% 110 em (R4 AR R =5 B 1k
FH) o AR AR 6o (T A Rk 6 2 B 1 A PN L EE T
TRk o AR T 222 1A =l R A T 2R R, AR AR
T2 TR TS AR 4 A /N IRUBRE 000 6 P 1R
JERR A A6 N . SR A I SR P S 1 dIF
I, HRSE 2 AR RWOR B4 R . AUk 14 d R
B 1R REZ T d R 1R GRIE SIS BLRSAE L) o
SRR A I [ 7E 08: 00— 11: 00, SR 4E B 56 ¥4 17 3R AN
U A0 DG AR T R T U CRFEA 4B S HE K B
1, 23 SIAE P A6 5 0.10.20 30 min FH T 5 2% 2R 4 25
mL SARRE S A S F e A 525 29 25 mL B
NS N AR RS O CH, ATNLO MR
FRAf 44 il T A 2 R A5 3 HHRGHE R, Ak
Hejlm A XS ESCwk[ 11 ]

F = pXhXdc/dtX 273/(273+1) (D

KX (D, F A ARHEGE 5, mg/(m®h) 50 4
FRUEIR S AR, mg/m?®s h Sy %8 P A 21K 1T Y
FH S, mde/de MA NSRBI ARTL 3R 5 ¢ R Repfad
FEPAR PR, Co AR MR E SR BB
JER AR5

2) B I o ARBFIE BT AN R A R AR A R
YE) KRS T B SO B AN Az 7 2o B v T4 5 ) 42 1) i
FAMHERE . B3R = SR HERCH CH, AT NLO
HEfil o AR S S ARHE N 4 22 RS Z 4 A 1 A 9%
Be A CHUBE A S0 Fh 1 AR R A 2558 ) fiT =
Az BIREIRUAR % 7 i LR B TR SR Az i T L4
T T R SR HE R A TR A Y [
BEHERCS ) T HAZRE RS B B K ) A 55 v A 1
Ak 19 A= A ) 30 3 RiE B BE 15 (Chinese life cycle data-
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base, CLCD) B4 fiy B W P-4 4F eBalance v3.1
B = SRHE R 7. AR E kB 5 A
FEHE RS M7 i o PR AS [ A R AR B R
T A kg PR R R ELAR A PR R SR I
HAF(2)~(5) 1
o B
CE+=CEires T CEivecx

(2)
(3)

CEindirwl:z QX M, (4)
i=o

CEqr=CEx0%X 265+ CEcy, % 28 (5)

K (2)~(5) 1, CF o = il /2 i, kg CO,-eq/
(kg-a) ; CE A P b B v ™ AR B & AR HET
B, kg COy-eq/(hm*+a) ; Y i 7= & , kg/hm?;
CE jugiveer A REAAE 77 18 T2 h AR B4 A 2 B (] =
SAHERE kg CO,-eq/(hm*+a) 5 CE e A %52 I
AL AR A HE R AR R = A HE
kg CO,-eq/ (hm*+a) ; QARERAE = i B S A A W 1Y)
THAE I, kg/hm?; M AR 2 T T4 #E 1) A 9% 480 AT I 11
i %= SR HE B R B, kg COy-eq/kg; CEy o MICE oy,
PR FEA A 77 o 2 rh S A W Z0RT Y e 1 2R HE TR
i, kg/hm?; 28 F1 265 435Il & 7F 100 a RE I CH, I
NLO 38 2%

3) GV LR o AT AL AR R W 2K R i A 5
FA TP AS o KA DU A R R K A B S 1R HL
4 mP KBS — R BEAS/INKIC2 A kL T
Kk PRI, B2 4% 13.5% s &K BT

50 - CK
40

——0M1 --e--OM2

- h))

&7 Winter

e 3 R B0 4 U L3R (net ecosystem economic
benefit, NEEB )il iF A 30(6)~(7) 351
NEEB=JKFili s — 477 A — GWPIA  (6)
GWP AR =GWP XA (7)
K (6)~(7) b, AR 25 S 7K e 7 o 3 LA 4%
WO A, AR 7 AR A0 455 A B AR (e 24 AR AT Fp 1
) ONTHA (A A8 1d 60 CNY) AR
A (AT HAL AHFAL MCHEIBLEE ) s GWP A Sy A 7=
b B b B AR TR R B AR 5 Bk AN 42
CNY/tCO,-eq.
1.4 BB
JIT A R 56 B 2R FH Excel 2016 P47 5 B 434 I
il &, SR ] SPSS 18.0 Bk AT B 32 07 22 0 b, ok
FHLSD X HCHE 647 i 25 Ve 22 R 0 b o e85 2R 1 3
RE S AR 22 " 2R
2 ZER5HH
AEBEBRKISENRESEH T
1) CH, HEciE 128 4 o AN ] FF AR e o 35 450 =X
& 2 CH, #lF it i & —0.11~0.33 mg/(m*-h) , ¥
A TR (B 1) o 7ERE R, &I T Sk B o
BE R | 5 R DA K P AR 2 A Ak T s R i
CK 1% CH, HE jit i & °4 0.11~36.6 mg/(m*-h) ,
OM1 4 0.01~19.0 mg/(m?+h) , OM2 4 0.01~12.0
mg/(m?+h) . OM2 ¥ CH, HEjif & 48 OM1 Al CK
217 % MALLY
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Fig.1
2)N,O HEGE 8 Ak . 25820 NLO HEHGE = 4
Fim TR WE R R E(E (&12) . CK
HOMI 4 NLO HERGHE A —8.92~94.7 pg/(m*h),
OM2 i HERE & —17.4~518 pg/(m*+h) .
3)CH, A1 N,O ST HEC AR AR . Fe it
2R CH, 09 B HECE , % NLO 19 R HE

Annual changes in CH, emission fluxes under different cultivation modes of ratooning rice

WA R E(RD . ELTRNI, &8 E
CH, B T 8 35 22 57, OM2 £ NL,O B4
i B KT CK5 OMI MR, 763k 2, OM2 5 x
CH, 2 3HHEiCRE 2 /N F H AR, A6 e CKL.OM1
Sy > T 52.6 % . 42.4 %0, i 45 BT NLO 214
R E R AT, B CH AIN,O R
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Fig.2 Annual changes in N,O emission flux under different cultivation modes of ratooning rice

RS TR #2255 . OM2E R4 CH, 2tk
Ji 2 KT OM1 CK AR S, A X F CK .OMI A5

I3 DT 43.5% .26.3% , 1 45 4% 2 18] 5 4F NLO 2
KIS O RTE 20

®1 TRBAEBHBEEXRESERITHIKLE

Table I Cumulative greenhouse gas emissions of different cultivation models of ratooning rice kg/hm?
bist A R ) 7&? f“l&? J%’T
Winter fallow season First rice season Ratooning rice season Total
Viodes CH, N,O CH, N,O CH, N,O CH, N,O
CK 8.1+1.9a 2.06+0.52b 235+13a 1.3040.53a 65+13a 0.7240.11a 308+28a 4.08+0.76a
OM1 9.4+1.1a 1.964-0.49h 175 £11b 1.1240.38a 51+11la 0.56+0.05a 236+10b 3.64+0.64a
OM2 6.1+1.5a 3.40+0.59% 111+16¢ 0.95+0.58a 58+13a 0.59+0.11a 1744-29¢ 4.94+0.49a

A R B3 R 78 596 K A7 i 35 2% 5 (P<<0.05) . Note: Different letters in a row mean significant differences at the level of

5% (P<<0.05).
22 AEB&ABEKEEXEZERESEHER

W 2 i | A Ak 2 ) e i 2 A AR HE s 1) f K
Tk, 29k A T = SUARHE L Y 52.4%6~60.2%,
Forh IERH HE E2E R A 4. BR T CKAh, B
BN HEBOIR , B 18.6%0~21.7% . AR
SEh A A PR AR R RS SRR, R R R
AR HERL 9 16.0%~18.1% . 4% 24 3 i 1 1] 422 1R
MR N R BB 5% . OM2 B 7] 42
SRR e, CK /b
23 AEBABEEEXHRETREHWK

2B XA AR R = SR HERC 8 611~11 329 kg
CO,-eq /(hm*+a) , OM1 F1 OM2 # 58 i # ik T CK
(£3)o MM RL, CH, HERL & He e, i s HE L
[ 56.7 %6~T76.1%0 ;s FWR A A BF 45 A T 1 14 ] 422 Uik &
SARHENT , 290 B A 14.3%~26.1% s NLO HEiL
A, BHE Y 7.5%~15.2% . ki OM1 #l
OM2 AH X T CK fib 35 FEAR 1 fe 2 300, B 53 531 A
21.1% F140.0%.
24 FAEBAEBHIEENXE

2 4 0] UL AR AR X B 3 R e Sk 3 AR 2R D

R2 AEBEBIIEEXTRERNEHH
EERESEHRETN
Table 2 Indirect greenhouse gas emissions from agricul -
tural inputs under different cultivation modes of

ratooning rice  kgCO,-eq/(hm®a)

Agrif:lli;fl/itlpuls CK OM1 OM2
s3h Diesel fuel 282.1 335.0 440.8
ZUIE N fertilizer 534.7 482.0 596.7
WA P fertilizer 256.7 256.7 330.1
AP K fertilizer 185.3 185.3 214.5
A HUAE Organic fertilizer 163.5 163.5
%505 Herbicide 23.6 19.1 30.1
Z H 5 Herbicde 23.0 23.0 23.0
AW Fungicde 12.7 12.7 12.7
A Film 136.3 22.7 22.7
it Tray 454.4 454.4
FhF Seed 120.6 120.6 127.3
AT. Labor 48.2 19.8 30.1
4t Total 1623.2 2 094.6 2445.7

R JEAE R . 753578, OM2 fIOM1 B0 = g B 2k
F CK, #15 H 5.81%~15.2% , H OM2 #8287~ 5
Fo M THAZ, 5 CKAMOMLARA T, OM2 ##
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Table 3 Carbon footprint and its components under

different cultivation modes of ratooning rice

i H Items CK OM1 OM2
IEl 4 9 8 S M/
(kg CO,-eq/(hm*+a)) 162324+  2094.64+ 24457+
Indirect greenhouse Oc Ob Oa
gas emissions
CH,HE%/( kg CO,-
ﬁﬁi/ <2_g)> red/ 8622+ 6600+ 4879+
Lo 787a 270b 801c
CH, emissions
NLO HEil/( kg CO,-
2 ﬁ”ﬁ:/ (! g» eq/ 1084+ 967+ 1309+
m--a
164 170 130
N,O emissions a @ @
JKFE =1t/ (kg/hm?) 11 940+ 12916+ 15030+
Rice yield 562¢ 295b 514a
i/ kg CO,-
ﬁﬁ%“@/l( s . ea/ 0.95+ 0.75+ 0.57+
ma 0.09 0.04b 0.05¢

Carbon footprint

T < AT AT 7 B3R 1 504 K B A7 .35 28 57 (P<<0.05) ¢
FTRl. Note: Different letters in a line mean significant differences at
the level of 5% (P<C0.05).The same as follows.

x4 TEBERBHREESLETHTE
Table 4 Yield during the whole growth period of

different cultivation modes of ratooning rice ~ kg/hm’
Hit %% kT a4
Modes  First rice season  Ratooning rice season Annual
CK 7 528+316b 441242470 11 9404562¢
OM1 81944280 47224148b 12 9164295b
OM2 8670+216a 6 361+254a 15 030+514a

T« W PUAN ] 5 B R 7R TE 506 /K A9 7E 8 35 22 53 (P<<0.05)
Note: Different letters in the same row mean significant differences at
the level of 5% (P<<0.05).

R AR 34.7 % ~44.2% . HIL, R4 R
P OM2>0M1>CK,
25 AEBERB#HEER NEEB

22 5 AT UL, BLAR OM2 AR 7= Bl AR g F o AR
KA R AP B A T GWP S IR, OM2 45
HNEEB 5 , 2058 CK HIOM1 4 1.38 F1 1.28 4% .

®5 FRBEBHIEER NEEB
Table 5 NEEB under different cultivation

modes of ratooning rice CNY /hm?
(LN TR A . o
Modes  Rice income  Production costs GWP i NEEB
CK 29 849+ 14 381+ 430+ 15038+
’ 1405¢ Oc 41a 1410b
OM1 32289+ 15750+ 337+ 16 202+
737b Ob 21bc 737b
OM?2 37 575+ 16 529+ 277+ 20 768+
1284 Oa 35¢ 1 269a

s s R ARG R R i 5 2 s VAR 75
3 it i
3.1 AR#FHEERXI B LB CH, 0 N,O HEM
kA

AWFFE LS R F I, AR AR CH, HERGH & 2
P 5 2y PR AR A R I e T A Al Sk
ZHEETHES(E) ., &2 CH, fEm sy
—0.11~0.33 mg/(m?+h) , FIXF A% . 3% AT RE- H [A]
KA FEVIRG . AR A NI &P AE 2R IE , H AT JE 7K
5, HEE AR, CH, B 7P A 24 )ik 4 2= 1)
AV 7 A, 2 o0 ) 7 Y B 3 A DTS 1 CH, 197
AR TR AR B AR A Sk B BRI SRR S P
Az ZR A R S A R HE R 0, X T RE 5 Sk ZR 4y B
S 5 AR ZR A RS AL R R R R A 7 A K
Jot 38 1o ZEFFHEL , [ B Sk 22 5 REDTAR 2R AR R RE S, K
I A R CHL ARG

AW FE 45 W, OM2 Fil OM1 #5523k 2= 4
CH HE B &M T CK(E D o X S5AB AR AT
VB A B W Oy s 06 . TR A B G n T (A £
HEEANAM AR B T AU,
A T CH A= A0 A, OM2 452X 4 A i
M T HIEIE Ty, e R iF A KRG, A
FITFHRAELE AR PRM A, WS H e A
PR TR S M L ] CHy =2 o ek, OM2 #8553 it
JEA FF#F 2 5 NH, 42 55, JE i #1060 CH, 59 7=
AL Linquist 2569 i 56 45 5 1 26 W 000 T e
A AR H e HE i o #5424 2R CHL HFCR
BEZER(RD), BZFE N A AR - 508E
DL K T A 2 A R A D 1 AR ) o T 2 ) CH, 1Y)
HEfg =

453 NLO HEBC #E Z it FH 5 7 Az 0 (e (&
2) o NoO J& IR Py Ak Fn B Ak A R 1 v ] =
Yy, BAC Rt PRSI T A A i, A AR AR
WAL R BE TR Y, e 7 NLO Ry =10, 45488
KA FENO ¥ HEGE £ 4 25 TR, f7 6 IPCC
2 5 BT Uk 1 5 HE R TR = AR R TR Y 2
WYL AT AR A Sk 2 5 A FE R T NLO B
He e i 22 5% (£ 1) o XRS5 A TR A9 K A4
HRFS AT 0 FRS A OC . BARTL A0 iR g B ek
T L GE A AR AR T A RO IR
AR T NLO HEL 5 2 22 8 10 55 /U8 T it i £ 7K
e UM A, AR Ak 5 S S AR A I e 2 122, 3k
AR NLO HEBORAT B2 5
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3.2 AEBABHIZREAI MBI Z

IR P B A AT (AU A 28 A R S i
)RR T AR IR 2 1 R B R HE I . AT
25 A5 2 TR) B I & AUACHEBCE 1 623.2~2 445.7 kg
CO,-eq/(hm*+a) o B 1Y 25 57 FERIAENTEL
AR AL RN B b, Fer R R R Y HET
i, HA MR UIE R STERR R T 50% . Bk
JEIAE RO, CH HIE R B 8 1) fc R DTk 3
5 i R s SR, DR, el A T CHL kB
X TR AR A 1 (14 & SR A B L

AW FE v 2% A B AR ik 2 784 0.57~0.95 kg
CO,-eq/(kg-a). OM2#Ix i 2 ilk iz /N, OMLIRZ ,
CKIR A (F3) . FHFAET OM2 B HAT AL A
AP TR B SR HE R f e 0 PR AE AR R i, OM2 AL T
KRS B, SR T2 5 B RN R UIE Tt S 5 PR T CH,,
FPHE A, PR, SR HBUIE 21 178 ARk 55 8 it T LAt /D 7k
FEFORE A CH R o AS [ 1L X RTAS [+ Aok Ao X
JE 2 S R W G A e B A T
R S 300, S5 AR AR B B S, TR O, 73
Hb X Je P A R O 45 D AR B 1 it ) DA 350 >
IKFEAE 7Bl R o SR, ASBIE SR I % B8 A L
B fif 15t 14 A5 Ak B9 3 ) H R A k00 A8 At R
M B A2 328 F) — KA1 32120 K o S RS 5 FH i
PR A MUAE R R, T A TR K
A BL At 5 1 28 A0 25 PR, E— 25 D A AR Btk e A
R G s ) BER AT g i BRI S
3.3 FAEBABHIZEAX=25 NEEB KT

AL R R, oAk A i 3
TR (R4 . 5B L, JL AR 2%
AEFPAE AR 3 K B AR RS 25 b T T
DeA, AT St 35 8 s Sk e i B DL BB B
BEFTR— ATRREEI ST 4R TORIRA AR, HL
Ao Pl FH R 48 75 B T LA 80l G P v B o o, K
A K I R N TR A R T KR
W T BRI R K Sk LB B
FBLER IR R AR AR R R s B
MV =X, IR B RE AR /K R AR A 2E 1 & B 7,
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Evaluating carbon footprint and economic benefit under
different cultivation modes of ratooning rice

ZHOU Haozhi, WU Mengqin, LUO Xixiu, CHEN Yukun, LIU Tianqi, LI Chengfang

Key Laboratory of Crop Physiology, Ecology and Farming in the Middle Reaches of the Yangtze River,
Ministry of Agriculture and Rural Affairs/College of Plant Science and Technology,
Huazhong Agricultural University, Wuhan 430070, China

Abstract Ratooning rice as a cultivation mode of rice with low cost and high benefits has been pro-
moted in China, but the effects of the mode on carbon footprint of rationing rice production are unclear. A
field experiment was conducted to study the effects of different cultivation modes of ratooning rice including
conventional cultivation mode (CK), two optimized cultivation modes (OM1 and OM2) ) on the emission
of methane (CH,) and nitrous oxide (N,O) , grain yields, carbon footprint and economic benefits in cen-
tral China. The results showed that the OM1 and OMZ2 modes were optimized from the perspectives of wa-
ter and fertilizer managements, stubble height, straw treatment in the first season and winter management
compared with CK. The cultivation modes significantly affected CH, emissions but had no effect on N,O
emissions. OM2 significantly reduced the annual cumulative CH, emissions by 43.5% and 26.3% relative
to CK and OM1, respectively. Cultivation modes significantly affected grain yields and carbon footprint.
Compared with CK and OM1, OM2 significantly increased the yields of first rice season by 15.2% and
5.8, and the yield of ratooning rice season by 44.2% and 34.7% , respectively. OMZ2 significantly decreased
the carbon footprint by 40.0% and 24.0% relative to CK and OM1, respectively. The highest net ecosys-
tem economic benefit of OM2 was 20 768 CNY/hm’, which was 1.38 and 1.28 times of those of OM1 and
CK, respectively. It is indicated that OM2 mitigates CH, emissions, reduces carbon footprint, increases
rice yields and improves NEEB compared with other modes. OMZ2 is a sustainable cultivation mode of ra-
tooning rice with low-carbon emission, high yield and high economic benefit. It will provide scientific basis
for cultivating ratooning rice with low carbon and high yield.

Keywords carbon footprint; ratooning rice ; simple and efficient cultivation ; economic benefits ; low-
carbon and high-yield cultivation
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