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SKH g3 H 0 FEPEA AR AR 28 R G255 1 IR e ny [A]
F, 45 4 % s " i Z L 4B, Van Groenigen
AELSIEE gy W IR S SR HE L 38 B ( greenhouse gas
intensity, GHGI) A% T 4 Bk 14 75 785 % ( global warming
potential , GWP ) T {8 % 4> i 44 B A\l A& 7 XA 4 7
AR IR E SRR B S e, PR B
FERM], Fif A Mg HE KoK 584 B RS mT LA 5
VEV P i, B e I AL & i, W] IR A i A
Bt AR T8 22 e FH R % UARHE ., E T, TR
[F) £ I T 7K SR A Pl A5 0 AF 5 i B D0 e, L ff
T RS 2 1) 7 2 R0 PR B8 R s UL I A R i — 20 B
By, ANWFFE I I R TS, 38 & Rl A Rl Sk 5
AR R, WIFSE 5 A [ R AE AR 200 7K R 7 ek K
SAER I CH, N, O HERU s, It 734 5 AN A
TR GWP Fl GHGL, B 7 i | BR B8R0 45 XU 1Y)
AR A PR DU RV e i A DR 2
Foiti 2 RIS HE A B

1 HRET%

1.1 IR

R T 2016 4E 10 A -2017 4E 10 A, 7ETLH 0L
KRR B K RIS T (28°46'N ., 115°55'E) #E4T,
TR0 b SV AAGHT 2 AU VR T A, A 2 R BH AR O i
9 4.79 x107 J-hm ™ 4E34 H BERTECH 1852 h,7.8 A
&% 2.3 H &P, 6RO A 5 K f Az K IE 2 kA ()
e RKREA AR, 4E=0C HAURIE 6 450°C , 4F [
K 1 665. 7 mm, - FH5 0 19. 4C

HER A B T UL LTRG-S F By i
RIZTHES A X, R FH 4 38 LA B0 1 S5 o0 A5 L5
28.56 g - kg A 1.79 g - kg H B W 27.48
mg-kg1 CEERLER 160. 74 mg - kgfl LWk A 1715
mg~kg_1 .pH {H 5. 15,
1.2 R

AR 5 2T (VLRI ), B R G K F
JE R IS (i 821) (AR EE (A 303) L H
H()TE8T) KE(FFE—5) , Bl RHE AL A 4
B R PR 17) AR (RIS ) | iR A
TR F PR
1.3 REZITSHEEE

ARG 5 AN BE(E 1), BRI = - F -
WaAE CIC/E CRROMTHR) (B - Ag- 1% | ok
(icfE CRY) ik - R A5 - #% (12/FE RRR) (JHE-H
FE—H2 | K= (IE/E RR) 4242 - AT -1AS (i

fE PRR) ., BRAMbHE 3 RERE, 3t 15 MABE/NX,
A/NKIEAR K 33 m* (11 mx3 m) ,/NX [ & 30 em
F 7K I F R T

F1 Rmgit

Table 1 Experimental design

fb Tt AR
Treatment Cropping patterns
CRR(CK) R HLAE -5 A
CRI BRu-RAE-T% | k=
RRR Sy R R
RRI MEE-RAE-HE | R
PRR LAk B — LA - I A

T =7 2FoRERE - || " FoRIEE, T,

Note: “ =’ represents continuous planting. ‘ | ’ represents

intercropping. The same as following.

HERGR I E 2R T R E, 25 1.2 m,
2B 0.35 m, BREM A 1T KRG LATH S, MW 2
R, HERGEATEE 0.3 m, HEMIE 0.2 m, KT
[E4THE 0.2 m, ¥REE 0.15 m, E =TGR E N 37.5
kg-hm ™ FEFPET FHESEEBE AL (P,0, 12% ) £ ¥ 214
#&,P,0, HIH 45 kg hm ™, 1 B AE A6 7K R it A A o
HIER  THSERE R R 15 kg-hm ™2 3RV BT 44
PRI STHHCRS 5 Eh 4% S AN % B2 4 73 000 #% - hm ™, JIF
AAZEAEYREF KRB RAT 15 d BEREm, &
ZAEYIREFF I T . CRR (CK) | CRI 4b 38 () 48 75 #5 30
40 4. 3%x10% £3. 7x10° kg-hm; RRR .RRI &b 3
BRI SRS AT T 44 2. 8x10*+2. 5%10° kg-hm ™2 ; PRR
AR T Y T4 SRS AT EE N 2. 0x10%£2. 3x10° kg-hm ™2,

PRARFRSS K FH 2 0822 b BLGAE . BT A5 1E 40 it
FHALIEY AR 2 (N 46% ) , F5EEBEIE (P,05 12%) , &
LB (K,0 60%) . 7K & 24 b jifi N 5 AL H &4 N 180
kg-hm™ P,0, 90 kg-hm™, K,0 120 kg-hm™, N AB#%
FEAE  ZpEEAE REAE =3 :4 23 i P AR AT/ AE, —
WHEREA K B4 BENE AR =7 :3 i, NP A0
FEARRLRT 1 d A TS EHER G 395), 7 BEAE 72 K A5
BeakJn 5~7 d Wit ), BERACAE E 224K 1~2 em A
it FH o Al P (o) A R e ] — R R . R Y
JLHEH HLH 8 N 150 kg - hm ™ P,0, 375 kg-hm ™,
K,0 150 kg-hm™, N JEFI P AEFEZFEAE - FEE = 2 : 3
FH K AR FER0 AR R0 = 1 Ut A, 8 224 b it S 5 0
FHEH N 80 kg-hm™ P,0; 375 kg - hm™ K,0 80
kg-hm™ Jorft P OK JEAE A S — R, N AE He 5
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NE EAE = 102 i A, H Al FE () 45 B e [) — A oK
e

AP S 2016 4510 H 2 B, =% Fh
IR A 2016 4F 11 H 12 H, S8 & FitA] 4 2016
£ 11 H 28 H A ZAEYITE 4 713 HIGRIFRAT
B H, RAFE Rt E Sy 2017 423 H 27 H,4 H
28 HA4%,7 H 22 HIlfgk . AT 2017 46 J1 27 H
Fefh,7 H 29 ARH,10 A 29 Ak B2, KoM
BfEy 8 H 1 H 11 A 1 Bk,
1.4 JMEMBESAH*
1.4.1 Aol = TR, £ /N XA 50 36
VER A BT AR | T 343 76 4/ X B AL 8 B
ARFVER K FERERR 5 3, KT R 1E R R R,
TH AL, RS Ah 5, 1 & 52— RS-0 T
A I BV B RTE R S B O S SRS 2 e G o 1A
&, KA BRI X SRR S S bR e, b
X DHBE B KO EEITE AT, DR
FRYTAARETT R B AT LU T
1.4.2 BEAKRESMNE RAFGSHEH-TH
R )N X 2 AR, FR AR RS A
U 0.5 mx0. 5 m, RAEFE A 304 ANGEAIA T AL,
AR s i it K A v B T G I (3K AT — )2 0.5
m, R WECEN)ZIE 1 m) . REEARFE N2 — /)
HL B FH TR SIAR AU A T IR A 3 MBI, 45
A KRS FL Tt 11 R A O CRAFL, AN A
AR R B 1k K B B S  BORE P LB AR b R
SKARERFIAL A - 24F 9:00-11:00, R FERDE R AEAG A E T
IR I, SREERTH 100 mL RS 28K 14 5
~10 R LARA) SR, BE S 50 mL AR 5 8] <48
H 4 AN SR AT IR AR R B I S 0,10,20 130
min 4,3 d INFIH A7890b ZEHE(E S A (a3 ( 5 %2
FECRHEA R 7)) 5E R CH,  N,0 &, Hor,
CH, Kzl &% FID Kol B R 250°C , #:7R 60°C N, 0 £
& ECD Kzl 2 >k 300°C , 413 60°C .
1.5 HEFESHIESH

1.5.1 #HEFH*
Fie BN O BR = AR HE A & (F, SR
kg'mZ-h™");

F=pxHxAC/At x 273/(273 + T) (1)

o, p ARUEIRES TR = SUARY % B kg-m™ s H:

R R m; AC/ Av: BRALIN ] (h) %5 AT AR N I 2 <
PRI BE (AR A0 T B A AR EE , C T

SERIGR RN+ SR JH IPCC 77 1 45 4 484 T vk 34

T CH, F1 N,0 1E 100 a R B34 B IRA00 , CH,

FN,O HECR 5> 913k L) 25 F1298, 153 CO, HE Y&
fon oo » FHINED A 2 PSR ) S BRI IRV S (GWP)
Hitg AT,
GWP =f,,, x 25 + fy,, x 298 (2)
Fie IR A4 CH, A1 N, O HERCGH B ( GHGI, #1437
H €O, kgrkg™ )
GHGI = GWP/Y (3)
Y AL PR T FOE 2 B kg - hm
1.5.2 #3345 K H Microsoft Excel 2016 4b F %
i ; Origin8. 0 1E K] ;SPSS 20. 0 B A7 %0405 kb B AN 58
T AT ; LSD HEATHEAS - I B0 22 5 Wb 3 1k LA

2 HER5HH

2.1 KBFEERFEMRER

IR = 52 A R R BRI &5 SR
THREHFHRRFEM, B3 2 AIH, CRR(CK) ,CRI
AR A RO TR Y T 3, H 2% R
(P<0.05) ; A PEAFEK 25508 oo F 22 5 (P
>0. 05) ; CRI AP ) S AR 55 i =5 , 5 RRR \PRR 4b
P22 B (P<0.05) ,{H 5408 CRR \RRI JC i # 1
25 (P>0.05), CRIALFRAYSERR ™ e f i, CRR Ab B
W2, CRI AbFEE P~ HE % CRR .RRR .RRI PRR Ab B4y
W 1.73% . 12.08% . 7.48% . 10.95%, H 5 RRR.
RRI.PRR #2553 . (P<0.05) , 45 H %] L b4
AP T AR | A AR N A A RO
FEREARTEL TR, SRR TR e

ri& 1 Al %0, RS 2= ¥ CRI AT RRI AL B SR Y
PR R A P S KB, CRIL A RRI AL 6] I &
FPEZ R (P>0.05) {5 RRI 5HAY 3 M Ab B ARG~
Y1255 83 (P<0.05) ,RRI £ ¥ CRR.CRI.RRR.
PRR 4k H 7= & 4 9 % 22.54% . 5.70% ., 29. 83% .
27.24% ., MIKFEPIZE S 07 18 43T, B CRI AL B#E4F,
RRI 5 HAtb AL B> 8] 24 5% 5. 3 ( P<0. 05) , RRI AL BEAY
M i R B B CRR. CRIL RRR. PRR 4b ¥ 4% 5 &5
9.36% .1.43% .18.01% .16. 19% . 45 B W], & fh e
25T R AT — o AR 7 AR (E X R AR S e AR T
FEM | 7K R AR 0L 2 e Kb P A 6 R 2 T LA AR A T
7
2.2 TEH CH, HiBENTTHL

I 2 AL A AbERAR T CH, HERE B sh AR 1k
FAR—F, AR MAESOKREY 3 NMEE, 45
SRR AR CH, HERGE A T KR 2 1 HEOK
MR 2 St CH, HEBGHE S I T /K R 28 1 HEOK P,



382 I R S 3%
®2 BEREBETEEFERFEMRESR
Table 2 Rice yield and its components under different treatments
e A RUAEEL SN FERIRLEL ERRE S TR E MU
Treat i . Effective panicle number Panicle length Grain number per Seed setting 1000 grain Actual production
reatmett /(10*clump +hm™?) /cm Spike/ ( No. +penicle™") rate/ % weight/g /(kg-hm™2)
CRR(CK) 236.10+1. 51a 19.43+0. 21a 162.27+1. 65ab 76.81+1. 54a 25.55+0.32a 7 196. 50+434. 64a
CRI 234.93+7. 05a 20. 17£0. 32a 172.37+2. 68a 77.95+1.53a 25.57+0. 17a 7 321.70+472. 35a
RRR 216.20+6. 63b 19.33+0. 11a 155.27+2. 64b 77. 88+0. 70a 24.57+0. 17b 6 532.30+581.55b
RRI 215.30+4. 30b 19. 37+0. 36a 162.30+4. 83ab 78.30+0.97a 24.89+0. 03b 6 811.86+405. 18b
PRR 213.83+2.83b 19. 90+0. 29a 150. 50+4. 74b 77.89+2. 44a 24.75+0. 10b 6 598.93+298.47b

B 3 A E IR AP E AR R ; RIFUAR R /NG TR AL BEE] 22 53 3% (P<0.05) . R,
Note: The data is the average + ostandard error of three repetitions. Different small letters in the same column mean significant difference among treatment

at 0. 05 level. The same as following.
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2000

CRR(CK) CRI RRR

b3 Treatment

I AR INE AR RN 45 AL B ] 25 57 183 (P<0. 05) . CRIRRI A B A9 WA RE = b VR = AR 4 A0 L e S s e i
2017 SEMRAEA A 2. 60 TG -k ™! IR ANAE A 5.00 TG -kg ™' HAEMAEN 1.4 T kg™
Note ; Different lowercase letters indicate significant difference among treatments at 0. 05 level. The late rice production of CRI RRI treatments
are converted from the dry crop production into the late rice yield according to the seasonal price. The late rice price is
2. 60 yuan-kg™',late soybean price is 5. 00 yuan-kg™' and sweet potato price is 1. 4 yaun-kg™'.
E1 HAEHEBRESE

Fig.1 The yields of late rice or early rice for different treatments

HICH W HE A
A ZEGACE K ZRTE, 420 b T il B 8 ok IR
e 7 R AN TG BN, & AL B CH, HEH0HE B A4E
FREBAOK- 763 A 2 HF 4 H 1 HikBHE R I,
S50 1.58 mgem ™ +h™' [1.62 mg-m™>-h™", HIE(E
HELTE RRI Ab#E
MRAEERE B KFERE R Z 5 CH, HEik

AT, A 4 it N A VR RS FE 1) S iR
PR GEE IR AL T B A C R, AR F B A TG S AN
R 7E S 6 HIEEs 1 M HEGm g, 5 7 20 H AL
TR RESBEI] 1A 30 F () 7K 43 | TR B 4, BE
(A CH, HEBGA RIS 2 A mlg e R A
AbBE CH, HERCAY Fe @04 (17. 30 mgem ™ +h') | Bifife ik
AU 52 7K 45 T IA) A% B8R, CH, HERCH e85 1, i
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%3 MR,

MBEFEZ K E , CRR . RRR ,PRR 4bH it 25 fk 4 #
FEAR — %, CRI F1 RRI Z2fb FE A — %, CRR.RRR,
PRR v 7K 8 9 A8 Ak 5 5 RUR AR — 38, o3 il e
8 H3 H.8H 16 H.9H 21 HikZ|HEm &, {5 5

514 13.59.19.44 7.9 mg-m~>+h™', CRI ,RRI Fhfl 5
EYI(HE || #eRKE) 1 CH, HER— ELAL FHAKKT,
HERC G B 0. 02~0. 91 mg-m™2-h™" X Al fig & T
FAEY RO VRS 2B 0 T s M E Y, 48— B EF
BRI AR T e BTG 8l , S e R A,

25— —=— CRR (CK) —— CRI ——RRR —»—RRI —&—PRR

CH HEoE it

CH, emission fluxes/(mg-m->-h)

H#H Data/(M/D)

T B 2016 AR FhE 2 2017 AEMEARIGIR G . R,
Note: The data is between winter crop in 2016 and harvest of the late rice in 2017. The same as following.

B2 &4 CHHMEEHSE

Fig.2 Dynamic changes of CH, emission flux for different treatments

2.3 FTEHEN,O HMEEHETH

e H A e A= W 0 i AL A S A AR VR 2R I NLO
HERCH FBERUE IR 5 R RS 2 AN EY R
FEEHRE, HE 3 AIAL 2EREH N,0 HEpcn 54
THRARIKT & Z2 B0 1 S HEOE(E, | e RS 22K A
FE 57t B0 2 AN DA, MR 2 2t R 3 S HE AU

MY HE R ZRT 4 2R I R K R,
T2 TR R A AR, A T P 0 R RS B A A0 T R 1
PRI T R A~ 42 N, O B34k T3 AR 7K 7 B HE il (29. 39
~209.54 pg-m>-h™'), 1 A 24 H, %43 N,0 HEjik
ik R om0, {1 B 7E RRIOAE B (209. 54
pgem 2 hT) O TELILRTW, BRBCRA YK
IR R, AN A T SR 5E R 2E T N,0 1
Hew

MIRFEEHTF A0 PR N, O HE il 28 fh ik

3, BT R E TS (P>0.05) , WEAFAY
AKFAFE, ARG H — A4 THACKRE, BT N,0
7 A R Rl PR SR A TR A B A R, TR I i
N,O HEMGE R AL, 75 6 H 3 H 45 A0 BHH 38 3] 24 F o
T HERCRE | X R T B S A R R AT RS 1 T
MRS T Ak A0 TR 5 B3 135 s PR EE, N, O HER T
L 2R R AR A K, N, SR EHER AR K 5 K
e AU FE R K RAAER i P 20 BT 305 2 SRR, 7
7 H 1 HIRBE 2 A/ mige BT 1 A s g HE
G 8, X AT RS B R P T LA B TS B
IR AR AL B B 3 4 N,O HEGR
W SR HIFHTET,8 A 21 HES 1 /g 2 i AR £
HET N,O HERL ;9 A 1 HEE 2 Al /i — K T B A
B2 N,O HEGA R fe i ;10 H 6 HES 3 il
AEJE TR RS T AL AN B 5 3, RS KRG
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24 N,O HEc e g, IR RTRE R, 9 A 7 HER 1 AN
W, 2% P ] B Ak G P 40 , b 3 Ak TR A A R S

T N,0 7459 F 21 H RSS2 A5 i, 50 2 A
T R AT

—=— CRR (CK) —— CRI ——RRR —»—RRI —¢— PRR

400 |-
£FF

L
S
=3
I

NOHBOE &
N,O emission fluxes/(ug-m>h')
=]
(=2
<
I

100 —

REE

Bt

NN SRR PR TN TN IR P B T I e RN TV ST Z I AN S P SRS AT A R R I

W N AN A N RN AN RNV NV ON TENTOI N

g YR VYR T TRy TR O TR P e e e S TS
H3H Data/(M/D)

B3 E4EN,OHRBEHNSENL

Fig.3 Dynamic changes of N,O emission flux for different treatments

2.4 78H CH, #1 N,0 2R HHE

AP & T REE CH, f1 N,0 &2 K A
AEBBHECGR GnER 2 o, S5 R RE I CH, HE
m7 T, MRS 2 RAEY N,O HE &K, EAE T
CH, HEiit, M CH, RFHE A, £ F 2, PRR AL 3
() CH, SFHERCE e, H5 HAb AL B 22 573 B 35 (P<
0.05) ; 762, PRR Zb B[ CH, BFHE & /A%, B
S HAR AN PR 0] 22 5 W% (P<0.05) ; A8 %, CRI &5
RRI FE 2 VE Y, HofhAb AP AE K R, S b CH, HEAK
LT/, CH, HEiltE f = i PRR ALBEFE CRI =
17. 81 1%, CRI .RRI 4L ) CH, HEjif i W 8 T HAt
LbHE(P<0.05) ;254 3 % CH, ) Z2RHEE K E , HE
W5 g B R PR A R AL B RRR 87K e 422 7 b A 52
YEYIR AL ] CRL, RRI 4333 5 82.91% 88.77% , Ui, W]
FRE K eI FE AR AR Y e 2 R CHL, HETR

M N,0 ZRHE R A, A4 F 3=, N,0 HEcat T
AR, AR HE I B 55 198 RRI AL B 5 e IR
AL PRR /5 25. 00% ,RRI 45 CRR . RRR . PRR 4t
PR 22 5 8 25 (P<0.05) . 764 ZRAH [F] 9 20458 1 (]
() H (R8BS T, AR A ZE s E AP 2SR A X N, O

HERC A — R RE A 5 WS 2R T A A BRI KRS, R
i CRI AL B N,0 S FHE B & &, FL O CRR
(CK), H CRR.CRI {8 & @& T HAAEE (P<0.05) ,iX
AT REJE F T 2 T IR (0 AS [R) SR M B A FE T8, e
FEB R AE Y AL BE N, 0 BRI B2k 5 CH,
A, o N,O0 B FHHE R 32 e T A K R 7 H At Ak
i H:H CRI ¢, % PRR & 11.43 £%, H5 CRR,
RRR .PRR 25 5 .3 (P<0.05) , {5 [a] Jy 575 ¥ iy
CRI 5 RRI [A]C & Pk 22 5% (P>0.05)
2.5 #8H CH, #AN,0 R&EREB RHNEE

H % 3 AT, 7F 100 a RUE T, RRI 4R#EY CH, 4
BRI R, %8 CRR ,CRI . RRR ,PRR 4b B3
43.33% 3. 10% .47. 03% .39. 92% , H.[& CRI Ab 34},
5 HAbAN PR 2 8] ¥4 22 53¢ .25 (P<0.05) . PRR Ab BT
N,O 43R 5 % #4% CRR , CRI,RRR . PRI 4t F 43 5]
i 10.53% . 81.85% .3.90% . 71.42%, PRR 5 CRI,
RRI Zb 3422 5 5 2 (P<0.05) . RRI &b B4 25 4
TR # B I, 58 CRR., CRI, RRR, PRR 4k 3 43 51 ik
15. 88% 5. 08% .20. 65% .10.49% , H 5 CRR .RRR 4t
P25 % (P<0.05) . CH, F1 N,O X Fg M 4 ER
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*2 K4 CH, #IN,0 ZRHHME
Table 2 Cumulative emissions of CH, and N,O during the annual for different treatments /(kg+hm™)
b CH, 2R Cumulative CH, emission N,0 ZFHER & Cumulative N,O emission
Treatment L R W Bt K% LRk e Bt

CRR(CK) 0.19+0.003b  116.40+6.66a 110.34+5.82a 226.92+12.48ab 0.017+0.001bc 0. 77+0. 02a 0. 63+0. 03b 1. 42+0. 04b
CRI 0.21+0.003b 125.89+1.36a  6.62x0.24b 132.72+1.12¢  0.019+0.000ab 0. 81+0.02a 6.17+0.07a 7.00+0. 17a
RRR 0.20+0.001b  130. 18+4.49a 112.38+1.80a  242.76+5.93a 0.017+0.001bc 0. 68+0.01b 0.62+0. 03b 1.32+0. 02b
RRI 0.21+0.006b 121.10+5.72a  7.29+1.20b 128. 60+6.91¢  0.020+0.000a  0.70+0. 01b 5.72+0. 09a 6.42+0. 70a
PRR 0.27+0.010a  95.86+4.57b 117.91£3.30a  217.05+6.04b  0.016+0.00lc  0.71+0.02b 0.54+0.01b 1. 27+0. 02b

AR DT R 22 IR R, & B - W R A
CH, X 4= Bk 3% W 7 3 1 57 ik % 35 2] 93.06% ~
93.91%, 1M N,O B9 5Tk RAL N 6.09% ~ 6. 94% , 4 7
ERAE - KRG - e RO CH, X BRI IR 10 51
HRFN 60% 4247, N,O [ BTk F 2 2k 40% , 2% B A H

CH, flFif T N,O HFilcE . IWEREHEURERE ,
RRI &b 2 1 i =5 S0 HE 3500 B 5 (%, % CRR |, CRI,
RRR ., PRR 4t # 53 5{K 32.51% ., 18.18% , 30. 77% .
20. 59% , H-5HAb b B ¥y 22 573 4 2 (P<0. 05)

£3 HAIECH, F1N,0 £IRIEE BB RHNERE

Table 3 GWP and greenhouse gas intensity of CH, and N,O for different treatments /(kg-hm™?)
. IR Contribution v R SRR
. b3 GWP/(CO, kg-hm™?) e/ % S GHGI
reatment /(kg-hm™) /(CO,kg-kg™)
CH, N,0 GWP CH, N,0

CRR(CK) 5 673.10+£311. 95ab 422.93+12.43b 6 096.03+322.78b  93.06  6.94 15 235.09+562. 87¢ 0. 40+0. 02a
CRI 3 317.90+28.07¢ 2 084.98+51. 85a 5 402.88+31. 11c 61.41 38.59 16 426. 82+792. 89b 0.33+0.01b
RRR 6 068.94+148. 14a 393.74+5.74h 6 462.68+151.82a 93.91 6.09 16 502. 26+562. 95b 0.39+0. 02a
RRI 3 215.02+172. 87¢ 1 913.16+212.47a 5128. 18+287.23¢  62.69 37.31 18 819.37+754. 41a 0.27+0.01c
PRR 5 351. 18+150. 93b 378.38+5.28b 5729.55+149.25b¢  93.40  6.60 17 286. 07+566. 45ab 0.34+0. 02b
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Note: Y is the sum of the economic output of 3 crops converted to rice. The conversion method is same as above.
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Effect of Paddy-upland Rotation With Different Winter Corps
on Rice Yield and CH, and N, O Emissions in Paddy Fields

ZHONG Chuan YANG Binjuan ZHANG Peng LI Ping HUANG Guoqin "
(Research Center on Ecological Science, Jiangxi Agricultural University, Nanchang, Jiangxi 330045)

Abstract; In order to explore the effects of different winter crops and paddy-upland rotation on rice paddy yield and
greenhouse gas emission reduction, cropping patterns were set up as Chinese milk vetch - early rice - late rice (CRR) ,
Chinese milk vetch - rice - sweet potato || soybean (CRI), rape - late early rice - late rice (RRR) , rape - rice - sweet
potato || soybean (RRI), and potato - early rice - late rice (PRR). Based on the effects of different water-and-dry crop
rotation patterns of different crops in winter on rice yield, global warming potential (GWP) and greenhouse gas emission
intensity (GHGI) , the annual emission flux of CH4 and N,O in paddy fields was determined by static dark box-gas
chromatography. The results showed that different crops in winter could increase the early rice yield, but they had little
effect on the late rice yield, among which Chinese milk vetch had the best effect on early rice yield. And CRI treatment
was 1.73%, 12.08%, and 7.48% higher than other treatments, respectively. The yield of water and drought rotation
treatment was higher than double-season rice treatment, and late rice yield of RRI treatment was 5.37%, 22.54% , 29.
83% and 27.24% higher than other treatments, respectively. Different crops in winter had no significant effect on CH4
and N,O emissions (P>0.05) , however, the paddy-upland rotation significantly increased N,O emissions and reduced
CH4 emissions ( P<0.05). Among the 5 planting models, RRI treatment had the lowest GWP, and was 25.54%, 29.
76% , and 20.78% lower than CRR, RRR, and PRR treatments, respectively (P<0.05). The GHGI of RRI treatment
was the lowest, which was 32.51%, 18.18%, 30.77%, and 20.59% lower than other treatments ( P<0.05),
respectively. In summary, the effect of RRI treatment on increasing crop yields and reducing greenhouse gas emissions
from rice fields was the best. The results provided a theoretical basis for high yield and greenhouse gas reduction in the
double-crop rice paddy area in the Middle Reaches of the Yangtze River.

Keywords : paddy-upland rotation, methane, nitrous oxide, global warming potential, greenhouse gas emissions

intensity





