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Effects of the Crop Rotation on Greenhouse Gases from Flooded Paddy Flelds

FENG Xi, JIANG Chang-sheng, PENG Xiao- le LI Yan-pei, HAQ ng Jut W
(Key Laboratory of Eco-environments In Thre 'Go_x;ges Reservoir Region;# Mlnlstry of J‘Edue'atlon College of Resour‘qes-'“'and

Env1ronment -Southwest University, Ghongqing '400716 Chlna) J =
Abstract . A field" experlment was oonducted at the Key" Fleld Station for Monltorll{g Eco- envu’bnment of Purple Soil ‘ofsthe Mlmstry of
_Agriculture| of China in the farm of Southwest Unlvelelty, Chongqing. The static chamber and gas chromatography method was used to
‘ study the effect af the cropping systems an greenhouse gases' from rice-fallow {RF) , rice-rapeseed rotation (RR), and rice-brussel
mustard rotation (RV )~cropland in situ for a yeat. A_p,uap?lg’u-e chamber was used for CH, and N;O observations and a transparent
chambér was' utilized for CO, observations.” The resulis=sliow that the annual cumulative CH, emissions from different crop rotations were
(CH4-‘,‘ kg-hm =) RF (422.87 £27.1) >RR (132.05 +23.11) >RV (50.91 +3.83). The RV and RR were significantly lower
than' RF (P <0.05). The annual cumulative emissions of N,0 [N,0, kg-hm ™>] were RV (21.38 £6.51) >RR (20.02 +5.23) >
RF (0.48 £0.02). The RV and RR were significantly higher than RF (P <0.05). The annual net cumulative emissions of CO, were
(CO,, t*hm™?) RR ( -55.43+5.04) >RV ( =29.1+3.00) >RF ( —=14.08 £1.81). The RV and RR were significantly higher
than RF (P <0.05). At the time scale of 100 a, the integrated global warming potentials (GWP) of CH,, N,0, and CO, were
(CO,, t-hm >)RR( —46.43) >RV( -22.01) >RF( 2. 11), indicating that converting flooded paddy fields to paddy-upland crop
rotation systems notably increases the potential increment of carbon sinks. Compared with RV, RR has a better effect, which suggests
that rice-rapeseed rotation is the most effective measure for the escalation of carbon sinks of ecosystems in the southwestern area.

Key words: flooded paddy field; crop rotation; greenhouse gases; flux; global warming potential(GWP)
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pee (m®+h) ~t EJLRIR S, N, O 4k 474 = HE
W, RIS 5 23 d LT — N, O HE ik
I, WE{H M (1230.68 +81.76) pg-(m’+h) '
AKAEZ:, N, OHE i B W MR, HAE 7K A it A —
JaJE BT — A HEE M, Z 5 N, O HE il i %
fi%, A e B, K FE 22N, O &t A8 1k 3 [l oy
—44.15 ~515.95 pg-(m*+h) '
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Fe2 BN AAE 3 FhAL R I CcO,. CH, Al
N, OHER B TR 4 . AT LA Y, 3 Fhkd
PRI A CH, FIN, O HERCIE & CO, M.
XFT CH, Hejlit, 3 AR ek g 2= | KA
LA SR FAAE R E RS R (P <0.05), ¥k

LA RF B, RR Kz, RV &f&. MIHLTF RF, RV
ARFROK RS | AEKREZE K 4E CH, HER R 2 B A
T 82% . 98% H188% , RR AbF /3 I FEAK T 52% |
95% F169% . I TN, O, AN [FAb 2 [E] LK
FiZe | ARKRE R DL R A 1 22 5 3R 3 1B 3 kK7
(P<0.05), /KAEZ= RV AbFE i 2550 T Hofth 2 A
YER (P <0.05), MidEKFEZ M4 RV #l RR

£2 FAEALETIHEESENSTREZNAREY
Table 2 Annual total emission of the three greenhouse gases based on different treatments
Sk ingir] RF RV RR

EKFEZE 164. 74 £13.27Ca 4.02 +1.37Bb 8.89 +£2. 64Bb
CH,/kg-hm > KFEZE 258.13 +14. 74Ba 46.89 +4.24Ac 123.16 +£22. 79Ab
i 422.87 +27. 18Aa 50.91 +3. 83Ac 132.05 +23. 11Ab

ek FEZE -0.19 0. 11Bb 20.03 £6.79Aa 20.62 +6.07Aa

N, 0/kg-hm ~2 KRG 0.68 +0. 13Ab 1.35 +0. 62Ba —0.60 +0. 96Bc

AR 0.48 +0. 02Ab 21.38 +6.51Aa 20.02 £5.23Aa

ekAEZE 2.05 £0.93Aa —-4.00 +1.70Ab -33.57 +4.01Bc

CO,/t-hm 2 KIEZE -16.13 +0.89Ba -25.10 +1.81Bb -21.86 +1.30Ab

Ers —~14.08 +1.81Ba -29.10 +3. 00Bb —55.43 +5.04Cc

1) [FATANR)INE 0 2R (R — I A R A BB 22 5 3, RIS AR 7 A3 [ — A AN R IR0 1] 22 57 3% (P < 0. 05) , T[]
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AEHERCE L RE 230 503G 00T 44 Fi 41 £5. XFF CO,
ek, AFEAEEEAEKRG S | SR KA 3= S 4 b
LRBE(P<0.05), FI JLoK HEE Rk R4
YEJG , B AEAKRE 2 0 HE IR 55 A8 R W sci T K
ZM IS B 5%, RV 5 RR ARBEXT CO, A4
W2 IS RF ARBRFY 2. 07 f5 401 3. 94 45,

3 3 FALBE R A R R AR HE B ) 4 Bk
B ES. WHRRTLUE Y, 3 FhALE A GWP 2
BT CO,. RF, RV fil RR 4 GWP( LA CO, i) 4
Wk -2.11, -22.01 fil -46.43 t-hm >, ZHEE
(P<0.05), £W] 3 FEEAE R G IE KR E AL
P, HAK AR K RAeE R, MHRES
WO B KR8 8, JUHE RR B3, XHRES
A IR AT FH .

F3 FEALE3 MRESENSIIRHE(CWP)

Table 3 Corresponding CO, equivalents of the

three greenhouse gases based on different treatments

GWP/t-hm’
= D A
ik b RF RV (L RR
AERFEZE  4.61Ba | [0.11BY - 0725Bb
GH SOKREE S 7.224a 0 131K T35 b
' AL A 1issaa | U a0
| S KRR —0.05Ch  (5.3188 Si6Aa
N;0 JKAEFE  0.18Ab | 1 0736Ba 0. 16B¢
] = R4 0.12Bb| ¥5.67Aa)  [5.30Aa
. | & JkAEE 2.05Aa 4. 00Ab H—3§.,_571§c‘,-

Go, g KRG -16.13Ba =95 10Bb  ~2186Ab
 44F _14.08Ba —-29.10Bb —55.43Cc

CHy+N,0+C0O, &4  -2.1la -22.0lb  -46.43c

3 iFig

3.1 ARFEFAET =0 CH, HERL 5w

AR RF LAY CH, F B HECE e KA
% HEREE AT -0.01 ~20.07 mg-(m’-h) ',
HREBWIEERME 7. fEKFEZ CH, Ak
PR XY | A HE A (8 53 531t BRAE K R 43 B
RSN AR, X 5 B Y g A SR —
X TR 53 BE B /K RS AR 28 0 Bt S 14 i A e
14 53 iff W Ry 7 FR e 4R AL T IS B0 CH, 1Y HE
WOME . (eI, R TR 2, H b A
FWEs , s Hife ook, CH, MR, IRk
FiZE, CH, HERGE BHBOKREEmMAL, REHEE N
(164.74 £13.27) kg-hm*, F3kAG4E2 78 )1 b
B S R AT, R . — IR KR R IR
JEAG, IR SR H e i, 5540, TR AR
CH, 7E/K i HUAR S , CH, 1EfE 4 2 AT
FAEALR . TIRARKRE I MY, A A

PRIGOL T, CH, HEBCHCRAR. KEMESE 0o K A AE
PRUAR 2 20 W) R T D B 208 7 e R 4 it T
BRIEDS20, Hk, K ABAEARRERS A A Bl < 414!
I AR I S 7= B ot B B s A SR R 0 A A,
IR AEAE R AR F e Y S AL S, g g b
AW CH, Bl A AR R

5 RF 4bBEAH L, RV 5 RR AbEE44E19 CH, HE
T B E MR T (P <0.05). X5 KZHW5E
ZER—37 8 O RV 5 RR AL B R KRG 2 HE
IKFFEAVEY), i T IR R AR A Soh, RIS LIE
P A 4 R R A SO o 4 e AR i AR T R e Ak
RHEMALE, FEAESATHA CH, HEBGERIL. 7EK
42, RF AL — AR ACIRES, 158 Eh — 54
FEEIE A CH, A2 0K L, i RV 5 RR Ab 3
WK FRRUKAR , (A5 8 ) AN + 36 Eh R F
37 5 0 0 9 R 1 e 4 g 0 T
CH, (FHFI 2. 5350, RV 5 RR ARHVCH, HE it
TR 103 2 R, AT RS O T/RR b
SOC r ks prak. b2 1, Y AR RV
5 RRALIET SQC G 40k 11778 ke~ AN
15.72 g,e'}qu-‘--; H ﬁﬁ%\:ﬂ% CH, fEi 5 so¢ =
147 7E 5 IR PEIE AR X R (SOC A bl
Bk P B P E g B 2 R, CHL
TR,
3.2 AEERAE DT OGN, OHE 152 e

AR I H RF AL BAEAE KRG R RN, O 55
L, DA SRR, nT e TR
KFEZEEA AL, £3Erh NO, Sk, hn B4k H
R AL F 3 ACIR S A5 K RE 1 10 38 T 28 55 R i
N, OF= A= J5 9 38 SRR N, MATTT 28 B A X N, O 18 1
W pkAh, 7EJEKAREZE RF, RV I RR A0 F
SOC Fr i 4rlk 23.02, 12.56 f113.31 g-kg ™', RF
BEETHALI (P <0.05). 54 HLER 45 )
RS BER M EZENERZ —, HLIEN, &5
A LRI TR A K ARG, m R B R T A
MLk e85 Ak I 0 PR S IR BT, A ALK 5 1t s 1)
A AESFEN, OW i ™. /KA 2, RF ALFE AN, OFE
R, RFEHERGE R (0.68 £0.13) kg-hm ™, 5
KI5 ST 45 3 0. 53 kg hm AL

PR K 550 A b 3 A 3 KR8 22 19N, O HE Tl 8
m, FEIEMR T PR, DRG] .
EAIRIE T RV 5 RR A PRAE AR KRG ZAYN, 0 Bt
HetoE s I 25 5, (N, OHE ORI A W i AN
A, HBLX A2 3R T RR AL BE7E I 52 2 it fh 2
I, 3 FHAERHE A VE N IEIE — R M S 354 i F
TERMRE RTINS AR AR BN, it A4 B o ) AR T
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TEKFEZE RV A BARRBUNN, OHFIL, H RV
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T RV AR FERTZEE Y R ILSE, AR REK, L3k
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HEf. #E/KFEZE RF, RV Fl RR 2 FAZ SR SIS
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715 REABRY ANFRAR I, RROASHH GKA 3 9
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