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Abstract: In order to evaluate carbon source or sink strength, CO, fluxes from a paddy ecosystem were continuously measured using the eddy covariance
technique over the course of a year. During a cropping paddy season, the summation of CO, fluxes from paddy ecosystem was negative and the paddy
ecosystem was a carbon dioxide sink. Distinct CO, fluxes characteristic of diurnal variation were observed. The net absorptive capacity of CO, in the day
was much more than CO, release in the night. The absorbed efficiency of CO, from rice elongating stage to milk stage was higher than other stages. The
net carbon dioxide fixation from tillering stage to flowering stage was much more than other stages. During a non-cropping paddy season, i. e. , from late
October ( after the rice harvest) to the following year in April, the paddy ecosystem absorbed a small quantity of CO, only in March, while in other months
it released CO,, becoming a carbon source. The paddy ecosystem absorbed 14.35 t+hm ~* of CO, from the atmosphere over a year, including 8. 81

-2

t-hm =2 of CO, absorbed by early season rice and11.71 t-hm =2 by late season rice. Although the paddy ecosystem released 6.17 t-hm =2 of CO, during

a non-cropping paddy season,it was an overall carbon dioxide sink for the atmosphere.

Keywords: paddy ecosystem; CO, fluxes; characteristic analysis
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MERSEREREEDEERY /4, FHERE
*T%U%Fﬁﬁﬂﬂ%ﬁﬁﬂﬂ@ﬂﬁjﬁ%im%%,%Zz

ASRENERA RIS, ARG RIE
ﬂ*ﬁ%i%ﬁ%ﬁﬁﬁ. 75T, K FEE A 1R
& & K H# CO,, 75— T, K F& A 38 /Y IR IR AR
Fi X KA B CO, (Zhou et al. ,2007). CO, Ay IR
LW B & A E Br B #F 53 79 £ 55 5] Z ( Moureau
et al. ,2006 ; Berbigger et al. ,2001) , X FEHE KR
45 CO,38E B A1EA [F] 23 RUBE B9 32 R 1 I € &AL F
FL,aMEHAS RS CO Ml E 3 BB RRIE &
TEACRSE , % F A A8 H A 2 RS ¥R E S K CO,
T S HERRE h BA EEE L.

E WA XREEETRG CO,HEHAY B 52 AR 48
ﬂ: ﬁﬁﬁﬁﬁ@i%(mm)ﬁ])ﬂﬁ*kfﬁfi,fﬁﬁTﬁ

EBRGE-RR CO,HHR, WEMAXEA(EC)
E‘J@m,ﬁﬁﬂﬂﬁi?&%%% CO, M EMAMA T —&E
3 J& (Song et al. ,2006 ; Zhu et al. ,2007 ;Zhu et al. ,
2008) . A BEARR B —Fh B CO, & & W 2
T, BT MR £ ARG B (Baldocchi et al.
1988 ) , i BEAH K A2 8 B b 4 B A9 2 B JE &2, B AP
Yy IR AU S T R R R P O 22 TR A SR R T
MBESRERPSEP O E LR, NE & H
RAESRGE Y M GE R/ S Hd R EE P
H frﬁ%ﬁi@’jﬂﬁ—l:ﬁﬁ 71%)51‘53‘%%56%@”@@3
00245(3'5-Y%Eﬁ%&*ﬁﬁﬁﬁﬂﬁﬁﬁﬂgﬁim
I R A 7T BE (Zhu et al. ,2007) , 0] LATE/NES R\ ZE
TR A B PR SSM EFEE FRRR, X
S i R H B J7 R XE LR A9 (Song et al. ,2006) .
AR TE RGBT A e mlh b, A IR B A R AR AE
JAEAR 1 Ry R REN, M EHEATRER CO,
WET TR, o EEAESREEKE
AFHMIEAEKFER COEEBAME, L2
T A0 2 UL P40 A8 AR S R GE CO, i & R TR IC R L
FRALRL 2RI

2 ##5 A% (Materials and methods)

2.1 RB AL

RIS LA FYL VG4 B A 37 SOk b #8 H , Hb 2 A
% 28°30733"N,115°58/33"E, LB EH E A%
R EZ MM H Y 3km, AR ERBAS HRIL
S RB K RER M S5 W S, W 00 A5 T 7E X 38
RAEARKB R X, ##TF T, KN &E R &H

ik 100hm’ 2 42, Sy S 7Y fl XU 27K 75 A A IX, 7K A 1
AL ENINE. KA R E B T #
WERNSE, MES W, EEMEE, HRAER,
WA TS, HRE 17.5C , B ER H 279d, £ H
FE BT % 1881. 4h  E K 2. 4m-s ' AEREK B
1609. 9mm , - M X W B 77% , SMEFE RN ESE
ZWAERER, B REW S U0, BE T 5 3UF
FARKMAL XERTHFBK. XK hibE 1+,
/NF0.075mm )+ PR 5 84% , 1 3% pH {H N
5.6, AHLREELA N 24. 6g-kg ™', HIEERAM LW
ERSHAN1.9 g-kg "M 0.68 g-kg ', I Ay
S R ROK R I MR A PR OK PR B A
m,%éfiﬂPE—ﬁ&ﬁE’Jﬁ%ré Sk SR G S A H
2.2 5%/”']77‘52%

ERHEEBEMERR S 8 3 WA, T B
FEHAREWFE L ZEE3.On WEE, =48
7 X X ( CSAT3) #1 H, 0/CO, £ 4 FF 8% 43 #1 A%
(LI7500) 2 ), J5 1R R F 43 28 S 10Hz, 3038 % i 45
BHE R 4% (CAWSS800) , [7] B #E 47 45 B 30min 138
BitE MM, It GPRS TR (&4 2 &M
k. AABEFT 3 EL 2008 455 H 1 H & 2009 4F 4
H 30 H Z 8] 3% 22 W 64 B8 #E AT 40 A TR B, 9 B
HH 6 W8I & 5 14 45 R 2% HMP45D X #% H 9 S, J5 i
TEHZIME. WER AR E B E R 37 4
IF] B B ) 503

TG 0 0 340 1) , 2008 4 ) B A B R S A, 2
F A 24 Hb 3 R B 9 R A& 10 5 REE AL 37 5. K
FERE W RO 73k 2R, 24 00 00 A9 SRR (25) B i
AR E R HIRR(Z) B0k 3] 50% B, BIK RS A T 1%
2.3 BEAE

RHTEIRBAESRGE S KRB HkTRE,
TS WL B AT A R A, R R X B
K 0:00 ~23:00 K 1 A~V H 4P 0. 5h 3t 48 4
CO, BB MM B HE H AT /317,25 30min EEITE
i) 10Hz 38 i o~ 18000 4~ 4, I XX 48 4~ CO,
i B35 EXCEL £ &, X 305 1Y % S v 1 FR & 1k
TR, W b & B — L6 5% 5 I B9 19 B4, 3 X
X S S B B B A BOHE AT B BR AR S SR R ¥ B
WA (MDV) (Liu et al. ,2009 ; Xu et al. ,2009)
B B0 A 3 v X R B AT R A, T —
Fofr 187 BRL 19 7 2R S B R BE B e T) B A 5] R Y
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HEZS R GUNA R, T A HROBT 38 B0 3 51 AR R ] B R
i LB BRI BK R, B MDDV 7 3 48 b S5kt 5k 24 51
PR Y 7 9 B A, S R SR B A AR 7 ~ 10d B
HE I B B XA 59 T B 5008 F 349 B R e, 3 o B H
Kb BEAS B) — 2 52 B T 5 A VLI £ dE

3 Z R (Results)
3.1 ABEKBHAZALH

IR LI S ) X K A B R K R &
LA 1A 2, N AT LU SR A BE AL 2 B
HAREHHEZEREN AR URER HEE
K B B {1 B X AR 4 A SR A A K Y

SRS BN 25. 8°C F 27.4°C , T TN B RS B W
&4 B3k 572. 7mm F1 188. 0mm. BIEBHKEEH
FERTHI AR FEK R B BRGE B, X R R AR A A,
ZHEEP 2RI RER YR ESREK, X RAEhEY
T EXBRBAAEAFEE,7 A LA EREN
RERARK, RREBRE R 4d EZ KN RRK
SREFEMR. GRBERE 2R EME, EMS, T
Bk, HREHR. 2R RET R, BEHIL %
HEHE 2REZERTHAESAWH, R M, H
BEH AT EEEEYPN S ATHFEFYIRE
28.2°C ,FEK & W I 4E A B fi 7= 13. 3mm, H B
A R31.5h AR T AR, MOA AR YRR
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Fig. 1 Dynamic of averaged air temperature during growing stages of double cropping-season rice
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Fig.2 Dynamics of precipitation during the growing stages of double cropping-season rice
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3.2 AKFRELLSR4L CO,EE

3.1 REARBEFTHAREALARSL CO,EE
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WﬂJEUTii%% RSG5 KA CO, 38 #e R,
ENEUBRESFRSEREGIEMANER. COER
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LAY A B BE R T e 8 AR B AY IR IR R BE L R
BNEB AR AR COo,, BRI MME, RZ,
TSP ARG R EHERL CO,, BV IE(H. 1
B 2008 FERAERARIERNS A 1 HERBW 7 A 11
H.MBERERT7 A 18 HERAK 10 A 16 H,
G5 of LA A RS AR AR RS AR ARG CO, i
BREHT N, B3 R R KBEEFTHNER
0.5h FHAF RS CO, M EBELNE, NEFALLE
o RREMGEEETFHRFEEHESRAER CO,ER
SRR RN A, R AT HIE MK
S E L CO,, 0 CO, K.

e 1) / LA 2 5 41 R 4: 0. 5h
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i 17 / WA 22 5 441 (R 4: 0. 5h
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Fig. 3 Dynamic CO, fluxes during the rice growing period

BB CO, 18 & B9V 38 R TR 4 KB AT K s
11, R WK R LK L8 B B i CO, YR B

xR 1) EERLFS, BN EEE 2 7L

®1 KBTIRALEFHEL/IH CO,BETFHE

Table 1 Averaged CO, fluxes during double-season rice growing stages

CO, W FHMHE/ (mg-m 2s)

WK G

BR-EH REFJE-4E 2EE-RT O RWE-ZE ZHE-WE @5 TG -
R 0. 0006 -0.0557 -0.1904 -0.2554 -0.2632 -0.1193 -0.0573
W 0.0094 -0.0040 -0.1583 -0.2450 -0.2260 -0.2210 -0.0676

METETUEN, BRTBREEEMY COE  BNEMESI KBELEEFTHNBK COMEREYA
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TE, X TRBERRE, EREH, KFELEE
AL ES CO, A RS HAES R G H A9 CO,, (2
MEEKBEAW N AERKRET, a1 KT RAAER
iR, AT RERIEFRIL CO,.

3.2.3 A EAETHCO,BEHXMHMAE 7HIX
2008 AEFL A AN A A M A H Gl B BT R 3 (A
4) KW, TR BMGERE, EAFLEFTHA CO,EE

0.4000

0.2000

i H 2R AR A K A= — BUAY, BIE K 6:00 ~ 18:00
SR ERARTFRMAEM, B EAFFREERE
HE R, R 12:00 ERJEEERARK, ZET T2
VS, FR AR AR S ARG IR I CO,, BF R 18:00 =
WHE L 6:00 5 HAS ARG H TR TER CO,,
ME ERTIE H, B R BRAH CO, 2 B 8 KT & E
O HERC R, PR, 75 A RS CO, BT

—o— BHEEH

0
~0.2000 £
~0.4000

-0.6000

CO, E & /(mgrm 257"

-0.8000

-1.0000
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-1.4000 L

CO, E & /(mgrm 257"
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—s— RHEE
—h— SRR
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—a— ZREE R
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Dynamics of CO, fluxes over a day in different stages during the rice growing season

Fig. 4

3.24 A RAFHCOEXHE REMCUWN
A GV A 2 B U &, AT LU UM O S T AR
BREHRN LR CO, I, AT RE CO,
L& (NEE) , A B9 i T 78 K 8 B9 A= 7 0 18] 45 Pl

0.5h Xf /i H K CO, M EFHAT T ELR MWW, R4
CO, BB HE X, BN7E 1s A9 B ) 4 38 3 1m” [ AR A
CO,Ac &, AT LI X K FE A= B IR S H CO,
R ERITINE, WK 2.

R2 KBARLEEHEHCO,RZRE
Table 2 The NEE of CO, during double-season rice growing stages

CO, 3 # i/ (kg T (666.7m>) ~')

&

BR-BE  BHE-2E  SEERY KWE-SE FEE-HE #WEE-AR ABJE R it
A 0.22 -38.48 -153.58 -191.24 -120.95 -27.22 -56.07 -587.32
LR 2.71 -1.38 -191.47 -324.62 -91.13 -89.10 -85.66 -780.65

T - TEAR N 5 F G HE R CO, , BB DA A8 H ¥ 18 5 Wl CO,, IR IR
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M2 MLV HE B, F HBR T 7E K Ak
JG BIRF RIX RRBE CO 400, HRAERKLZHH
B R MOR A CO,, BAEAN R B KB Br B
H % W CO, B9 BB J1 A BT X 51, 40> BE 2= i CO,
HEERWER TARMPAMERKEY, X 5588
SCHIRTFTEE R e — 2. T BRAS B Al 37 S LR
REARBE 10 S i A K Sai , S e A8 I HL A8 | 9 €O,
HRHEZ.

TE P % BE 2 LS A5 R 4E CO, 8 BRI HY

[e) B, 2 FR AR ol <5 WL MLV B9 8t T ok 7R K RS B
BE KT AR LR BB AR R B N K A b B
YR IEAT T I RE K PR UL U7 ok B HodE (L3R
3)HATHE, AR 3 TUUE W, AR E B #EN
0 L B 7 O, S e B AL 3 00 2 A9 K 7
W bR A RA BT E R, HETHERN Y& BT,
R SR T LS, AR HAHE -3.5%
1 -9.8%.

x3 REZKNBHCO,#ZMEMBTENMAREEWE LR

Table 3 Comparison of the NEE of CO, and biomass of rice between eddy covariance and drying method

kg- B (666.7m?) ~!

SrBEJR -3 WG -H R JI R LA PS5 IR it
wm €O, IKFE €O, KA €O, KA €O, IKFE O, KEE
g AR gpiig AYR g EYER gl EYE S Ay R
(REEw) (BT)  (ReEEw) OBT%)  (REEw) BT (REER) BT GRER) (BTR)
B -153.58  131.87 -312.19  224.21 -27.22 27.67 -56.07 185.47 -549.06  569.22
W -191.47  232.87 -415.75  241.94 -89.10 58.03 -85.66  333.95 -781.98 866. 80

RV BB I (Song et al. ,2006) A N K FEEEALE
KZ CO, % E &N S5.30 t-hm ™ 43 B 40 8 SO
2001 4EF0 2002 £EBHF 5% Fifi A2 5 R GE- KR, CO, B3¢
BAGEHEE, BB KRBBERE ZRAME CO,MHE
BE 48R 7.20 t-hm > F 9.46 t-hm *; 4 #7
(Campbell et al. ,2001) FEIEFH , KFE BB ZE R
AAEHAER RS CO, 1% [E & B 7E 1998 41 1999 453
BlH7.27 t-hm >0 9.35 t-hm 2,437 2 40, A&
5 A0 5L H RN I A AR RS = R CO, ¥ [ 5
E48%8.81 t-hm ># 11.71 t-hm *, X 581 A B
NEE R 408, 257 FE 2B T & A 8K &
RS E&M . LIEEF U RRIB KRS ER.

0.5000
0.4000
0.3000
02000 B8
01000 §

0 ““;“

CO, & /(mg-m2s7)

~0.1000 R
~0.2000

-0.3000

3.3 FEKFRECOHAE

AHEFE BB RS HAE 10 A A F A o3k B A DL
B ABRMEEEREY, EALFHE, ZRFE4H
TR, HEHOEERFASE 1904, H i, B
T RBHASRREIENTKFEET HE K CO,E
BROA, #E—P o BHESREEKERHIEER
Z CO, &, X T 1 f#f M8 AR RSB BRIE
BAEZEEX.
3.3.1 HFAKFHECO,HEHAL LLH 2008 4
MRSk E R 11 A 17 H 2 2009 4594 A 30 H,
MAEERZFHEEASRSE CO,EEBREHT
B, 5 R BB Be 4 B 0. Shif 82 19 CO, 1@ & 4§

W / B4 2R 0.5h

-0.4000

5 FERKFEHECOBE

Fig.5 Dynamic CO, fluxes during a non-cropping paddy season
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it , B S ATLLE R ERFS5ERFRFE K CO,
HEROUABAR, FEKT CO,HEAFELO0H
LTS, A IEE WA fUE, B, R ER
HK ZE 4 0. 5h CO, il & 7 #H{H K 0. 0365
mg-m s FHMHUEHEERFHE N KRS
CO,Hy¥5.

3.3.2 FAKFARAGME CO,BERA 7
H7EdRE K ZFR) CO, @& SR v IEE, RN | K
SRR CO,, EARF A i Z [F B CO,8E &4 B X
B,10 A M AEUWRE = 11 A 457 CO, @R E
NIEE,WEH TRHELFEREER BHIELE
FRAPREMBEZROAER, AH COEEF R
B, KA N —EHOAIER, BB ERE
EZE2~4 7 ,C0,@RMENITLANE.

XA RFARF A 4455 0. 5h ) CO, B EE
V3 IHEREE CO,H BB KR A FHR
(AR 4), TAERERERN 10 H ZRFR 2
A R H RSB CO,, Hd 10 ~ 12 A FF M ) K
BB CO,MBHRAFRN1~2 A%, 3 AREHKY
CO, I8 & & A B 5 E, 2 B0 s LK <P IR ik
CO,, MM 4 A X RN AR CO,, FAEKE
7 H 1 R SHERL CO, 20 411.39 kg- R (666. Tm®) ',
BPJ 6.17 t-hm ", it AR A K CO,BRTEARF A
B R EE K EBER)E R 10 ~12 AREHE R
MR AR ERA R ER, BHE T LRAEYR
WP [ S BERR CO, T 1 A Y AR HIF IR A K, B2 ~ 3
Ry E8orf8 H 24 B UNE R IR 8 A KA, 3 A fy
KREGRIE, B H B TRENCEEM, BRI
#y CO, , A% HI Al R B CO, 2 # s />, T2 4 A
i, 8 T 4 BB A 80 BOR BR[O
REHCE CO 3 MM , Ak A KT8 B IR R BN 17 R

#4 FEKERECO,MERSE

Table 4 CO, fluxes and averaged air temperature during a non-cropping

paddy season

A CO, & &P ¥ fH/ CO, ¥/ TR E
(mg-m~>s7')  (kg-R(666.7m*) ') /¢
10 0.0939 83.71 19.9
11 0.0675 116.72 12.9
12 0.0546 97.53 7.9
1 0.0240 44.01 4.9
2 0.0197 31.77 10.6
3 -0.0029 -4.93 11.7
4 0.0247 42.58 18.4
A1t - 411.39 —

Hefik CO, ;AR A fy 59 <R 28 6 3 R fg B 3%
MR A 3R 55, AN 51 R & R B . (2 WA R
(Zhu et al. ,2007 ) N A REHIR)E B TR EFEAEKIE
B MR R B EIE A CO, R, T F 3L F R AR H
(Xie et al. ,2004) JE A K & CO, % HEji & 2 200 ~
10(mg-m >h "), 5ABFIT A 45 RARE.

4 £5i8 (Conclusions)

DEAKE BHASRSE CO,EERAHE
B HRERME , AT R H KSR I CO, /&
R TR 8] W I B 7 CO, 1Y &, K 8 70 BE IS B LAY
BRI CO, YR LA K 43 BE 5 AR CO, i [E
EEHHERHTERMHAMERKEY. A KEHE
ARG CO AR MMERINRAE, N CO, L.

D)EFERERT 3 ABHESRER K
KR CO, 50, HR & A i ¥m KRB CO,, I 4
KEFHATRGE N RS CO, .

NE—TERBN, - EMEKERE G
WY FnIE K R CO, B 40, X5 X A5 H
HEBRENKS P H R CO, 14.35 t-hm ™, H i
FELAF% # CO, 8. 81 t-hm >, B A% W Yt CO, 11.71
t-hm ~*  JEAE K ) KK BB CO,6.17 t-hm ™, 7§
HAESREBERIAA CO,MIL, MHATREXN
T CO, iy HE B A B E X.

4) Infersi > CO, AHEIE Bk B4 B it & 5
BREE, BHASRGE AR CO,MIL, BEWRIBKR
SPRESE CO,MEANRTEMRE, FAL
WAFMARRYPES T WERSOIEM, B A

W BHESREN TARNIRFELRAEAER
B DX 8 AR S R Guak— A s AR 5 AR A
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