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#PHM E 2R IEEIKE CO, A"

WERTT EmEH AWwW FE OE 2 W x ¥ O#R4E
(" YLPGIR R 2 M PR S5 824 B, B 3300225 * R PHISIE ML 5 3 WY 8 B S 5L IR, B9 330022 ° ERFH M RS BILIE
HE R P AR IX, B & 330127)

§ E 20099 AZ2010 F4 AEdAM, EHAHEINERERREARP X, HHFU
RUEE BB MR, EXELE- MY RA(TC) FT RN EH (T2 MRB AL
B(AHNRERESRAEMEELR) FATHAA-AHEIEENE T EAKBHBREYE EE
WCOo, BHAE EREXN . EERHMAASRZATRELEITRHEAVENFTT EHHERX,
Rk R A B 45 Ay 89. 57 ~1243.99 F175.30 ~960.94 mg CO, » m™ - h™' | FIEP R &
AR RRTRE A K 64% (39% ~84% ) ; HIEIRE B L EiEH CO, BEN EELF EF, 7
DARRREA PR E 80% W LW R s AR RATFR G L E PRI REREEIE(Q,) 27 K
3.31 12,75, HAZH QA E S TAMKE YT ; LB KoL CO, BHAEFZH KK E BEM
kAR B M S IR HE AR CO, WL, HBEE H 1717.72 g C - m™2.

XKEBIE EHMEH B ASRAPTR LETPR Q,

XEHS 1001-9332(2011)06-1431-06 HELHFES Q149 XEkFRIRFG A

Characteristics of CO, emission from Carex-dominated wetland in Poyang Lake in non-floo-
ded period. HU Qi-wu'?, XING Rui-xin', ZHU Li-li', WU Qin', YAO Bo', LIU Ying', HU
Bin-hua® ('School of Geography and Environment, Jiangxi Normal University, Nanchang 330022,
China; *Ministry of Education Key Laboratory of Poyang Lake Wetland and Watershed Research ,
Jiangxi Normal University, Nanchang 330022, China; *Poyang Lake Nanji Wetland National Na-
ture Reserve, Nanchang 330127, China). -Chin. J. Appl. Ecol. ,2011,22(6) . 1431-1436.

Abstract: By using static chamber/gas chromatography, the CO, fluxes in a Carex cinerascen-domi-
nated wetland in the Poyang Lake Nanji Wetland National Nature Reserve were measured in non-
flooded period (from September 2009 to April 2010). Two treatments were installed, i. e. , soil-plant
system (TC) and aboveground plant removal (TJ) , representing ecosystem respiration and soil respi-
ration, respectively. There was an obvious seasonal variation in the ecosystem respiration and soil res-
piration. The respiration rate in treatment TC ranged from 89. 57 to 1243.99 mg CO, - m™ - h™", and
that in TJ was from 75. 30 to 960. 94 mg CO, - m™ - h™". Soil respiration accounted for 39% —84%
of ecosystem respiration, with an average of 64% . Soil temperature was the main factor controlling
the ecosystem respiration and soil respiration, explaining more than 80% of the respiration vari-
ance. The temperature coefficient ( Q,,), an index of temperature sensitivity for respiration, was
3. 31 for ecosystem respiration and 2. 75 for soil respiration. The Q,, value was higher in winter than
in autumn and spring. No significant correlation was observed between soil moisture and CO, flu-
xes. In non-flooded period, the C. cinerascens-dominated wetland acted as a carbon sink of atmos-
pheric CO,, with a carbon uptake of 1717.72 g C - m™.

Key words: Poyang Lake; wetland; ecosystem respiration; soil respiration; Q,,.
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R, AR T A T 515 AN [ A8 XA [) 18 b 285 75 1)
T HE T 25 4 Jmy Beaed B4R R, DA KOS ] b
FRV BT I LATEA . 324, A BRI AT
RELET TR Fil = s XK (i
T P10 7 1 R = VT S X ) 70 (R o X
SR I At b DX (%) 9 M B A1 PR BIF 5 IR AR5 I 5

T/ BH I BHARE Y AR M 3AR R DL 5 RITE 241
KIGERZR JERL T A R AR A S R G,
AT 3130 km®, 24 % 0 BH 0 6 T FRE) 80% , R
T A A B A ) AT TR RO BN s Ak
TEHAE ARSI A 17 °C , HI iR o e S o
TRURR A Sl 1) T e 03 TR DX At 8 BH I AF
W A BRI AR A R, R 7K A7 B LA Sy 244 AR
TRAE B LAHIRE S FE A TR B0 04 7K SCpk 51 -5 A AR 4k
WASR T |V B B A AR AR Ak, At ABIF I £
T A &5 R M T R CO, B J0E 2 S5 I B - A
55, LAY A 32E— 2 DAk 760 B 350 3 e e - iy 412 14 S ik
B, LG8 ST A DIt S S Ak I AN R TR
ATATEAN (] 9 b 28 0056 4 A 2 A g i g AL HL AT

1 AR EHARFGE

L1 iP5 XA

TR0 1 15 A 7 PH S e LT R R SRR
DX P, M ER AL ARl 28°52/05"—29°06'50" N, 116°10°
33"—116°25'05" E. B WLIZ b A 4K L4 DXL T 65 B
W, VL = A YN TV T FE A TR LA
W, DX L B AL 5 ( & A7 BOHLAG Fir 78 3, T
BUL 4 km®) &b, 42 S U1 F0 K B, 5T R 2
330 km®. PHIAEHE B ] 25 AF BLAAROK SO 3 — BEAE
3 ~5 DA ARBKIEIL 7 ~9 N H . 24
PR 17. 6 °CFHREK R 1450 ~ 1550 mm.

T Hb AR B = S 1A AR Y TR AT ) AN HE 7K AR
Wy 3 A2 AR A A Y LUK AL B ( Carex cin-
erascens ) R FF | B DX TR B KA HELN | it A7
AN TRV 1 — M TE 30 ~ 50 em, 55 JE
95% ~100% . f IS M LD, R
KA . R ITZ B2 3% ( Potentilla limprichuii) 7K W
K% ( Cardamine lyrata) F17KZE ( Polygonum hydropip-
er) %, FHEONEAMEE L pH 7E5.0 ~5.6 Z [0, A
BT R4 05 5 43 A 4% 0. 19% . LK HE 4 A
e BA%E ( Hydrilla verticillata ) X FEAEINE B ( Mgrio-
phyllum spicatum) AR FE KAL) LA FA 3k ( Triar-
rhena lutarioriparia ) >4 )L % B, A Pk 55 FE R 140 ~

160 cm, 7% 4 90% ~98% .
1.2 5t

VEREE R0 An 4 — B AERE B B adt ~7 i
GO A5, T 2009 4 9 H & 2010 4 4 H YRR
AKIIA] B 2 AL EE TC AR A ARIRES T & &
IR G R RGTU T) . 55 Ho 1w 59 B
A Ml 30 43 31355 ok b R 08 5 4 (e T AR A R
BnT 1 d $EAT) AR RIS R
VIR AT 1 43 A FAEL AR 2 O R 79 RG34 5 B4
WPRRERLIEE 3 M EA.

1.3 Wk
13,1 SARFES SRR S0 0 3 LI SR %% 1]
FRASAR A S AR B H 2 ~ 3 Uk,
if ] BE 4R AE 9:00—11:00 =2 [&] (18 F—KH iy FH
{H) . SRAEAS B A6 R RS E 2 043 2 A R K 5
EHLAGE H 50 em x50 em x50 cm, JiE FE S 20 e¢m x
50 emx50 em (JiCJAE 38 2 UL DU i A 3 b R
¥ b - S BN RAE I RIS BRI ) . SR AEFE S K I
—J2 3 em ALK R IR, SME @B I AR , LABT IE
IR BH S0 6 PRI %) P T 2 T O 0 45 2. R A
Fish G 5 A PR K G B 5 TRURR ] 7 B 23
VIR N S0 A R aS #. A6 TOURE 2235 2 i
JRUBE , 66000 T ) 24 P VAR Sk BB 1 R 5 2X
MRSk IR F46 RAGELR MR =Y. FE
fi R e FH 100 mL 3SR, 7E 30 min B[] A EELO min
KA 1 RAMHE S (BRI R A 4 DRURMES) . HE
bR AR 5 AR A% IS (8] 525 2 F) T Agilent 4890D
SAHETENGHT CO, MU EE 4T, I35 Co, B
I
1.3.2 CO, il (F)ITHE

v pT,dC,

U N
XA VNN A SRR A M FE SN EALC
¢ BT Z0F8 B ISR AR BRTR & LUk E 50 S BT 5
AR R U AR5 B 5 T, Py 43 A bR
ARBLF B 2846 % R BE AR 3 POl SRR L A5 A <
JE 3 T 2 RAFE B 9 266 XL
1.3, 3 HAPREE A T 38 s U0 %) [R] s i 5%
FANIRE MR S em IR 15 10 em K
A3 AE PR R L v i B E SR IM624 15455 5
JEAX, 397K 430 5E SR F TDR /K A% A A4 K 2
B AR ARG ] 0 1 R W e A AR Y R
5K/ 25 emx25 em,3 AEE. AN E SR I
B WCEERE T AR b AT YR B
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0 ~40 em EEAYIRAR. M 35 LB E T
MR FIHIBEAE LT 5 Bt (70 “C/48 h) ;s ) gk
7277 (net primary productivity, NPP) 3% ]« 3 & F 2
L RO A 0T A e B T HE S R AT 254
.
1.4 Hdsaba

K JH Excel 2003 1 SigmaPlot 10. 0 #5174k
PEAb B K I P& SR SPSS 10. 0 B % B #E 47 F
YA A L HROC A AR G 0B, 2 3 MKk
SEHN a=0.05.

2 HRE5HM

2.1 HREM RV RS CO, BFET IS

M A S R G B W ) AR A
K. ARKEIFHB WAL, 24 R R RIVE; A
SRR BT R BR TS AR, A A R G R
B BT AR A R G W AR A R 7E 89. 57 ~
1243.99 mg CO, - m™ - h™' 2 Ja], f% & {8 BLAE 9
A AR AL 1 H, 3 Z A 220 14 5% (&
1) I BT 2 MR AR R S L A
K9 F Ry ER 7K I 2 5 IR AR
AVIERAZE 52 MR AR hE 4 H
Hh) (4 A ARG HEZK) . B/l 1 MER AR
RGP % 512,60 mg CO, »m™ - h™' )5 1
AR ZSE I RHGE R N 399.2 mg CO, - m™ - h™',
FRAC AT R TIGH AW 1 2 T4 2 1 I R 2.
2.2 B HEFIR T A

B BT ST 5 A A R G e IR A
(R AR A AR S, A IR R R 2 e

1600 -

- T
= 1400 | ~- I
e 1200 |-
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E2 s0f
-
& 6o0f
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%Yy 9 5§ % 5 883 3 § 2 8
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1 BHREH CO, R Z=Tr 281k

Fig.1 Seasonal variations of CO, emission from Carex-domina-
ted wetland.

I . BB RG T Ecosystem respiration; I ; +3EFFIK Soil respira-
tion. T [f] The same below.

(1=4.99,P<0.01). - H&F Wy w8 % 45 k{5 [ 78
75.30 ~960. 94 mg CO, - m™ - h™' Z [a] , B W
AR B B B 0] 5 AR S RGP — B (& 1) . Bl
BT, 1 IFEE I AR A R G LA Y
YIE N 64% (39% ~84% ) ; i AR50 1 1% Fp
i LY E R 36% (16% ~61% ). ZHEYIHE KK
S RPN 5 A 2 R G T W e 2 (] 1Y) 22 AR
BT A TAZE.
2.3 R KX E R CO, B RZ I

RG], SR SRR S em BE S A
25 Z G0 WA A SO 2 ) 35 A7 A 2 OE A e
F,H TS om R 5P R 2 (R A AH DG E ol
% (r=0.95,0.86,n=17,P<0.01). + 35 Al )
RS RGN 90% 1177 57, 83% 1y - N Wi A
ST DL R A R R B A B R AR S R S
WP 5 3R IE f) F2 BE g 7. RS RGP+
IV 3 5 A MR 2[R T DL AR RO RAR b
PLA (F 2). B KEIN, & 50 H 1 5K 5y 28 1
TR 48. 1% ~65.4% , Geit M Wow, L 3K 5
I R 2 ) A A ) G 2 PR AR OG, KAy R R B
LR HE CO, BT BRI P+
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Fig.2 Relationship between soil temperature at 5 ¢m depth and

CO, emission from Carex-dominated wetland.

3 W it
3.1 FPHMIE SR CO, B S Hfl b X 4 Lo 5
T/ B AF N K A7 A8 A R 85 7K o7 B LA
F A AR A B AU Ay S A DA 30 LI et iy
E RPN R 1], —4FE AR MK I RAF] 7 ~ 10 S H.
AWFFEHE 2K T B 200 b 3L SR 1w DL R 2i4b
TARK AL, A BT o B CO, 11 3 32 4
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JKH CO, TEIICTE B A 90 BH 18 35 b ok - b o A+
Sy EE AL AR TRAT AR S5 R, AR R K
[, &5 B Y M A 25 2R G P I 5 P I AP 4
Iy 51h 472,59 F1286.50 mg CO, » m™ - h™" i 7E
9—10 H & HE AR T A K i Wi, 278 R 400
We R A M R g E R 4 g 38 B 964.96 A
571.50 mg CO, - m™ - h™' W @ T4 R 0 R
SR AR BUK BRI ek R R
IKEATR BRI ARERF CO, Bt P B E 4
BT 7 AR S RGN LU AR A AR K ZE 2 A
39% ~84% yu FEI N 2l , 5 SCHkARGE " fe o — 3K

HT T K U B R 3R TEBUK, BT
VR P )l ) DRI A5 S BT 5 e 5 T
HNHAB X B ) BB CO, B T T AR (R
). MR 1 ATLUE T, & FMREIE R KR co, B
TR B 5 T v E ATV A e

DA A BR G B A S (A I e T JE
JE PPN Sy e i LR R ) R AR
B SRR RSP 3875 R I T A T SR S R
)RR R[] R 28 R e A 2 2R G I i
FHZEHR B 54 WF 5T X A K RS A e 75 40
B B A HE R AL PR 22 S 2 VTAH G, Ak, R [R) R
TR A AR i R O R BR VA IR B R M RR
o SISt S A TR
3.2 FSBHWIE FIRH CO, B Y I B

Q.o HH 17 I T OEM sk A 25 RGN
Xt TR AR AL e ORI X R AR S R S
IEIR B Qo B AR — 2, Horp db iR b Q14 75 Bl 7
1.6~ 4.1 Z [ 35 g g BV L i) Q,, 18 0] 72
2.0~8.9 " MRS ARG+ HEREI 5
T Z RIS HOC R, 5T T & 8 H Co, B

x1 EAHMEERM CO, Fils H Mt X i L&
Table 1 Comparison of CO, fluxes from Poyang Lake Carex-dominated wetland to other areas
PURIITDSY TR D05 8] PR AR AL 3T TEBRGNTR SCHik
Location Vegetation type Measurement T P R, R, Reference
period (c) (mm) (mg+m?-h")(mg-m?-h")

AR BH ] £ 9 H—k44 H 17.6 1450 ~ 1550 286. 50 472.59 A5
Poyang Lake Marshland Sep. to next Apr. This study
ES2 i HF 5t AAf nd nd 185.01 nd [13]
Global Temperate grassland One year
E2 Pty i Es nd nd 263. 68 nd [13]
Global Tropical grassland One year
A IR 3 A SERE AN 5—10 A -1.7~3.3 650 ~750 nd 425.5 [15]
Ruoergai Plateau ~ Swamp meadow May to Oct.
AR 3 9 i 1R JE L] 4—10 A -1.7~3.3 650 ~750 nd 323.03 [17]
Ruoergai Plateau  Alpine meadow Apr. to Oct.
HilE i FE LA 6 H—4E1 A -1.7 426 ~ 860 313.20 438.34 [18]
Qinghai Alpine meadow Jun. to next Jan.
T ERE K| 7—8 A -1.7 426 ~ 860 nd 659. 20 [19]
Qinghai Swamp meadow Jul. to Aug.
=L ERE K| 5—9 A 1.6 ~1.9 565 ~600 180. 42 nd [20]
Sanjiang Plain Swamp meadow May to Sep.
EXIR O ) 5—9 H 1.6~1.9 565 ~ 600 256.25 nd [20]
Sanjiang Plain Wet meadow May to Sep.
i RET3] 7—8 A -5.6 266. 5 72.86 nd [21]
Qinghai Alpine steppe Jul. to Aug.
e ) i Jit SR -1.4 >450 143.49 nd [22]
Inner Mongolia Meadow steppe One year
2 IR 5 RAF. -1.3~1 350 ~450 110. 69 nd [22]
Inner Mongolia Typical steppe One year
FES JALH 5 A -1.3~1 350 ~450 64.99 nd [22]
Inner Mongolia Typical steppe One year

E T ArAF 1~2 250 ~350 36.90 nd [22]
Inner Mongolia Typical steppe One year
FA BT I ) 6—10 A 4.9 470 1211. 53 nd [23]
Songnen Plain Meadow steppe Jun. to Oct.
FAICT J5E FA R s 4.9 470 61.78 ~388. 08 nd [24]
Songnen Plain Meadow steppe One year
ARi% FRAREL 5—11 A 0.5 435 307. 3 ~ 1476. 29 nd [25]
Qilian Mountains  Forest steppe May to Nov.

nd : JFSCHR TG BHE No data in the reference; R, : Soil respiration rate; R, : Ecosystem respiration rate; 7'; Annual mean air temperature; P; Annual

mean precipitation.
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IR T AT R A B U B P R R B QL HE R AR
BERGEWIN Q, (6 M 2.43 F13.31, H 3 IFIE Y
QM50 2. 13 F12. 75,/ F LR iBHE CO, B IR
FERURMERE B 1], & B A S RGP | T
WX - SR A P SRR v TR A AR S R
250 PP R ) ek U o 1 - AN X T B S AR
HR 43 FH T I W %) 356 J5T 15 14 (substrate availability ) /5
F -4 ¢ I E] v] Rl o3 A BE(9—11 H
MRF3—4 H) FIA&ZERTB (12 HERF2 H)2
AN B, AR I R - R 2 RO R T
AR B 5 A =i BERFI Y Qo B 4390 R 2. 37 FiI
3. 66. A Z=0TIE [T SO R TR BRI B2y 1. 54
£, FIABFFEIN Ty, 4 25 BT W i AR /N | DR A
SAHTHLR CO, A8t B i) LA Z s AT Rl i)
ST R PR, A2 A SRR (7 A4 L ST AR K T
191, A8 1 20 85 0 e 2 i Xl AR g 22250
IoH 90 Y52 b Ak S R M DX AR SRR F) 17.6 C
11 i o = A Ko 71 ¢ N O O ) Bl S v s A = o
AFEIT 2 Xof A1 b Al - Ay LA FE SRR ). AR S 4
R, IELAEWN 12 ARRE 2 A, ARG TR
A IR W P R R g ) 8 B 183.64 AN
136. 64 mg CO, » m™> « h™".
3.3 AR RN b A T A

5 T b e T TR T e MR AT Bl TS 2 )
I ZEAE, BRWBOR F T HR1 9046 7™ J1 (NPP) | B HE T
WA 5 e A 0 XoF 4 3388 ML 4 il T B €O,
CH,. BEFAEAREAKWINIE 2 MK, EEHE TN
MR K Z G FRIR A &, BAE | A2 e %,
BEERN T AN 2 AWIFFIG T & 2 K5 25
AR (a1 4 A AR R A O B R
I 77 71 (NPP) 9 1923.83 g C - m™2. K4 + 4
A2 | 4 BRI Y 40% O SR CO,
R} 205.99 ¢ C - m ™ IEWE K CH, B
iK,29°80.12 ¢ C - m?(BHERKR). L5565 Kk
W S5 BT, 1 W A 5 T o A — B
BRI BRI 58 R 1717.72 ¢ C » m™>.
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