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The Effects of Elevated Atmospheric [CO;] on Emission of CH, from Rice Paddy Field
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Abstract; This study was conducted indirectly to analyze the effects of elevated CO, on CH, emission from different pools in rice paddy field
based on the ®C isotope technique. Results showed that in rice season elevated CO, increased the CH, emission from plant and soil in field
morn than 18% compared to ambient CO,, with great degree for soil than plant, which was affected maybe by water content changes. Com—
pared with the control the cumulative CH, emissions were increased from plants and soil under conditions of high CO, concentrations, and the
magnitude of changes lowered with the growing season. Cumulative CH, emissions increasing magnitude was higher at NN than at LN before
earlier stage(54 days), and higher at LN than at NN in latter growth stage. However, cumulative CI, emissions from control without plant
(CK) in the earlier period(54 days) to increase and in latter stage to decrease were larger at NN than at LN. From transplanting to the 102
days, soil emission CH, 8"°C values were increased only by 9.0% and 8.3% in control(CK) at LN and NN levels under high CO, concentra—
tion, decreased by 8.8% and 8.1% in soil with plant, but under the control CO, concentration it was decreased by 17.2% and 112.5% (P=
0.047) in control(CK) and by 40.3% and 105.9%(P=0.023) in soil with plant at LN and NN levels, respectively. Results suggested that
there are more carbon emissions from C, source under elevated CO, concentrations and morn from C; sources under control CO, concentration.
At different growth stages of rice, compared with the soil control the sum of soil emission CH, 8”C value reduced under condition with plant
growth were 114.8% and 72.7% at LN and NN levels under high CO, concentration, were 41.9% and 72.8% under control CO, concentration.
Results indicated that there are more new carbon decomposed to release under plants growth and, elevated CO, concentration promote the CH,
emissions from new carbon sources at LN, which might be related to biomass and its indirect products(root exudates ) related to the impact.

Keywords: elevated CO,; CH, emission; N level; C, soil; ®C isotope

Y #a H E#A - 2009-09-08

ELME EEE TP AA GFT H (2007F3020) ; {R3EE A ABHER4:(2009J0101) ; E R B SAPHAFE 4 (40901115) ; HE B ARPHFIS TN
I H (40231003 ) ; 35 54l vl 3pd & R B 8 3 A5 S0 0 == P4 (0812000054 )

fEEEA . Ba5(1978—), BN EF A B+, B2z, T8 AHeEREL . HERFER ST AP, E-mail:mhl936@163.com



1218

455 A K CO. ETHRXI RS H CH, AR IR BT S

201046 A

ZRR COWREF =M, B TAEYAEYE R
I, ARBRIE Y OB A0 M 43 W R LA B 38
TR R AEA LA A ) W oK R EERG nt-, Bk
Al b AT R A3 R AR B B 43 s A s Ao ]
ER, il 20%~50% 1165 RIALBREE R 23 T, AR
PR 3R WL A R A YRR A BB R, B
B4 ARG CH, “URMIHERS", CH, Rk ZE
CO, ZIEH = KRAEEMRESK, £100a REATE
14 BR 3 V5 7% BE ( Global Warming Potential , GWP )&
CO, Y 25 155, K EH R EREZEMREFEYZ—.
B FKRETEAE AR BFHER K, AL RS
W RRIRZE S CH, B ZRIEY, F A L2
KRR CO W EETHRXS CHL HEA IR Wi R ITIEST

1R CO, MR 2510 T /KRG AR Wy Bt B9 19 o 5
W) CH, HEAL , CHL SR 7 A 5 HLBT 43 25 YT AH
KA, T R B S R e = 5, A TRk R
P R AT 7T LR I e A 5 R g e
T3 CH, #E R shaS 58 5 T A R, A8
B A HTE Co 138 ERIRDKFS, BISEET CO, YR EEXT
FH CH, HEE 2 S FSR IR AR

I HRS TR

1.1 KBt X #E5R

2005 4F 6 A B8] 11 A e FILHE LE T /AL
F8(119°42' 0''E,32°35'5"'N) [WFE Z HAE FACE &%
B0 FF AR TAE . 8 X Ao . 2
%7 (2~0.02 mm)578 g-kg™, ¥5 0 %7 (0.02~0.002 mm)
285 g-kg!, Mk (<0.002 mm)137 g-kg?,0~15 cm K H
1.16 g-em™, 1995—2000 £k & 918 mm, [FIHH
SEAEFIZE KR 11943 mm, PSR 14~16 C,
ToFRHH 220d, 6—9 ARKIE , R & &4
IR 60% . XA HEHE R 2.7~4.0 m Z 7], 24-F
HIEME (=0 CBUR )N 5 456.6 C(1959—1988),

—t—>
CK

C; Cs

WA S o
Sy A A s C\/’ = %__\\

trE

12 ARAR
12,1 KHRR IR E

FACE H [EHZR AR X /KA Fl A
AR 14 5 ik 63 AL L. RHBEFH,5 A
20 H#EFP,6 A 14 0 (BUFHE 14 5) M 15 B (Ul
63 FPPLHE L) N TR, A7 25 em, BREE R 16.7
em,24 7Cm?, 3 H - (RAHE 14 5) 1 -/
(i 63 FIPIHLRE L) . R CO, IR BN IR (A 370
pwL-L1)3 A F1 FACE ZbBH(F:570 pL-L7)3 4, &1
CO, M T i N BRI 125 kg-hm 2, LN ) FIE HLA
(250 kg-hm?,NN)2 ~7KF, jfi P.K &34 70 kg-
hm2(NP), AT Bk B, AR N A 3E FH 30 em &
[ PVCARFEIT (PVC A L 10 em Z247) » FlARUSTTE]
A6 H 13 HiEZEAE 6 A 19 HifiageiE,7H
30 HAEREAL, FErhZEEEAL & BAE N B 60% , FEAL 5
G N B /Y 40%, P K BV AEREE T o 7K 2345 3
6 H 15 H—7 H 10 BR$FFERKZE(HS em),7 A
11 H—8 H 4 HEfTZ UMM, N 8 A 5 HZEMH
A 7 d HEATRIBRAERR . SR TR R EE DA

B I R KR RN G 13 7E
KREZEHKZHT, B NAKETHES D PVCIE
(KxTaxim=20 emx16 emx20 ecm), 43-3ic/E CK.S1,
$2.83.84, FAHE A C I3EORARILFERL,
KHFEEK,4 mm)6 kg, U LE 772 1.06%
F10.11% FERA KRB IALBEAR (] 1) HE T~ EJ7 8t
— T (KxTExE=21.2 cmx16.2 emx7.4 cm) , 35T
rE AT, R BCE — A DR, M H, — i
AT, R s T L7 KA R T,
e T AE T Z IR 25 3 KR , e S F ok
W57 FHE T Z AR =S 6] ; 357 LS A KE, T
B BE, W e KA B HER R CH, T ERT,
MA—NBRBTTHE (AT 3 TR KXTExR=155
cmx13.6 emx15 cm; UG RAE X Fx=5=15.0 cmx13.6

CK

S1

N—

S2

S3 S4

1 HENX = HEE E

Figure 1 A crude drawing for experiment layout in field
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Figure 2 Change of methane emission rates at rice different growth stages
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Table 1 The significantly statistic P value for change of methane accumulation emission flux under elevated CO, compared to

ambient CO, at rice different growth stagesa

FFrmfE/d
i 17 22 29 34 40 46 54 62 68 76 82 89 95 102 109 115 120 127
LNP * ®k * * %
LNS * * %% k% ®kk ®k ®k k% ®% * % ®k ®% *
NNP ® wx * ®
NNS ok ok wxk wxk wEk ok Eres wxk wxk ok ok w% ® ® * *

T * P<0.05,*%P<0.01, *** P<0.001,
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Figure 3 Change of methane accumulation emission flux at rice different growth stages
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Figure 4 Difference of methane emission between elevated CO, and ambient CO,
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Table 2 Value of CH, 8°C from soil at different rice growth stages(%o)

CO, N Treats ATRBRUR KU
2 46 76 102
F LN CK -44.1(8.9) -43.1(3.4) -33.4(7.7) -40.2(5.0)
S -61.1(8.2) -51.3(15.3) -48.0(14.2)
NN CK -45.4(16.8) -46.7(13.1) -35.4(0.7) -41.7(1.7)
S -47.0(4.9) -54.6(7.4) -49.1(10.1)
A LN CK -34.5(9.6) -39.4(2.2) -51.8(17.5) -40.5(4.6)
S -46.0(18.9) -54.8(13.4) -48.4(7.7)
NN CK -24.5(16.7) -39.7(7.2) -44.2(7.2) -52.0(28.4)
S -52.8(7.6) -63.2(24.0) -50.4(8.3)
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