ISSN 1000-0933
CN 11-2031/Q



2% e

&9 (SHENGTAI XUEBAO)
pensmaerny b 325 £ 148 202F7H (FAT)
H X

IRV IREY R B AL IR A K o A TR IE U AT R e T 3k A EE BB, & (4291)
SR K Ao KA BRAE SR AR S A 5 il AN 4 A KA P9 ROE SR - K B F R T E L, (4300)
BIEIL W HRIER B S 8 RERSL B T 5 RAG S D BE 0 v e KB, BT, TR, (4309)
TooBol) A YR AT DR B R A S HEE R T H Y ATAE By oveeeeeeeeneienns RN HEAR,E R, % (4318)
BT B 0 LA AR T 18] 7B T HUIE T 7 e e eveeremrnrerrneneennneneeneieneenes ?%3}:’;?]]%%’%7@‘%’% (4329)
DI R e D 7 b S S P /ﬁﬁx—g,gg—%?,ﬁﬁnﬁz,% (4343)
AT G AL NDVI Bh 25 B AT G A GG PRI L wevverererenenreneresmarninenenennens ﬁ A, s kN % (4352)
T3 6 Fr F SRARAEFR ZHAR AT IR T TP v eeeneeneenenne e, HhL BB EHE L (4363)
I Zli/ Bl AR Ak LA AR R B A Fe AR F B FEAIE e OB EBE MRE.E (4371)
BIE 7 XA &, K AG L B2 L AUBR B 508 e evenevmmernneen e wER, /]‘_J&}]i KA, % (4379)
KEsFT KA F i 2I3E B B A N A rA e ] MG B4 E , T 5%, % (4388)
LT 7R IR M B AR A TR HEAAL I B T4, *}}\)f;%,/l\ JII, % (4396)
2010 4 F 5 7hIT 0 MR B A AUBE 0 A B AL B IR oo XKE,ENE K L% (4403)
#7484 R ILAR M F) B ARA) R 0 T AR S AL E AT FAL R AT AT oo 2 OB, E XY F % (4413)
IR A MBEE SRR R O MIE R IEIE IR ;aj.ﬂa MIEE, E N F (4421)
BRI ETAESAAERN D RRBER] 4 e g, FIA T X E (4434)
I F E R B IR AP BEEAE S AR PG ISSR AT cvveeevneeennns kA, E B, BRTE (4443)
BRI 4 % S A AT A AR A 0 A TR A A B e HA T AR, TR, % (4453)
A5 BHBAG Z A A E B AT BRI HR e B, B M, T B, (4462)
CPE#ﬁﬁ%;ﬁﬁﬁ"}‘#ﬂﬁuﬁ#ﬁﬂ%éém#&é’]i?ﬁ“%tﬁﬁfi --------------------- BRE kA HEK,E (4472)
Bk £ A Ko A R AR K IR B PAEPF1 8 S B R IE cvveeeennnnnneneennnen M, A F A, % (4481)
ﬁv}fymm»rs7J<,x¢mxmﬁ+71<i#ﬁ4mmawmm --------------------- AW, E #,8 #,% (4488)
KRB EHERRETIEIEIRZ LM A ISR A S FAEA v

....................................................................................... MEFE X W, WEILAR,E (4496)
EF I H AR R AL S ZERAT S KA A KRB FG ST RGBT G oo

....................................................................................... T ,x& #, I ##1,% (4505)
B JE Fa Rk F AT 5 K RAE BAF G AR AT TG0 v venevmeeenreeeeee e o R A=, R 8% (4516)
BEREPEET S a AR e B, EEAE AR, % (4525)

RAHT T ASE LTERFEE RN R AN FBRH R T OHERAR RXE,F (4535)
L R R R & B o 1LY - b R TR T T T EXR  E K AR S (4544)
Tt 55
BT HAAR B GG T BB GLBEJE v Fif%z\ IR, M A TR (4553)

/}bﬁugfh}ﬁz«;}l ZE BRI R H T ceeeeerrreeeeee e 2%, méﬂ}] é%ﬁ] , 5 (4566)
i) i i
PR AR IR AT ILIR FI B R e W E Tk gj(’g%{gg@%,% (4575)
S ETE
HAE RS R AR BB R A IACT W T R IO TT T TBIN T AT A KA o8 e

....................................................................................... X F R B, K ﬁ/’(,% (4585)
BT RE AT ARG ERINE e Hat ERE & 4% (4593)

BTIEARSECN 11-2031/Q # 1981 # m * 16 * 314 # zh * P * ¥70.00 * 1510 * 33 % 2012-07

EEECEEECEECEEECEECEECEEECEEE

U R FE, R B 4500 Z KM S IEM X 1
EI’J+’BL3JRW}‘{Z§ /\H’Jﬁﬁ@ WKJII*HF';IJJH’meK{E%TUJ E’JTEE{%&EBZT A=A LA, B TR Y
ZRNAAR R —FE (45 4l 3 0 v Rl K 7E 190 L 80 R TR A B 6, A T o 2 oo | 66 SR Bk, A i — e
Him (A W B 35 R R TR SR O A 2, 22 KT, 2 P78 LU TR) 38 11 B8 ) O JH6AG 22797 — e i o 58 {6 M 28 258
F,— W ST A R A 5 T 4 A ok A 22 ILAE VR ) TR AT

HEEME. FEEEE bl ok2E  E-mail. cites. chenjw@ 163. com




5532 B 14 ) S = & il Vol. 32, No. 14
2012 47 H ACTA ECOLOGICA SINICA Jul. ,2012

DOI; 10. 5846/stxb201107151052
T Ay, W N, A, T4k ) 0] O 77 R — AR RN FR e R T A b AR RS AR ,2012,32(14) :4396-4402.

Wang W Q, Zeng C S, Tong C, Wang C. Stoichiometry of carbon dioxide and methane emissions in Minjiang River estuarine tidal wetland. Acta Ecologica

Sinica,2012,32(14) :4396-4402.

2] L5 Oy et — S A B IR =it =Lt

. X 1,2 1,2, 1,2 3
ELgF,EMETT TR 4
(1. FEERINIE R ARSI, F8 M 350007 ;2. F& I I R 0 AR A 5T o 480 350007 5
3. MM EAR S0 4w 350004)

FEE O 1 T 147 D e U R 2 SR I A2t HARAAE 6T TR VL30T 1038047 180 b, — S A R Y e GHEA T I 5 4%
Bro S5 HERET 3500 R S 0 b Ak 5 R e 3 22 3 TE A O 5 oK I T K 7 Vo R R Y s =5 Nt e
AR HE CO, :CH, HEEIE S50 55. 4 F1185.0,96.3 F1305.5,68.7 Fl 648. 6,3 izt FE 25 253 i FsE i3 238 46 €O, :CH, 2%
FBIRRE (P>0.05) ,2 FYRRHL CO, :CH, X7 (14 187 AN — 350, {H 357 8 3380 117 22 B0 by S5 AU 5 okl iy ok o Y ok 82 AR 95 3
JE IR AR CO, < CH, AR TR E AR (P<0. 05) 3 0] #1473 L CO, < CH, Ry %3 8] 28 S5 1 > I 8] 28 S, ¥ %7 A )
R CO, :CH, AR AT —& T 1E A,

R AR Tt s AR L Y TR b 1) YT

Stoichiometry of carbon dioxide and methane emissions in Minjiang River

estuarine tidal wetland
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Abstract; Gas exchange between soils and the atmosphere is an important contributory factor to global climate change due to
increasing release of greenhouse gases (N,0, CO,, CH,, etc. ). CO, and CH, are the principal gases. Wetland is one of
the important ecosystems for carbon cycle, especially for the CO, and CH, exchange. Wetland ecosystem emits CO, and CH,
through aerobic and anaerobic respiration and fixes carbon (CO,) through photosynthesis. So the ratio of CO, to CH, is
important to reveal the greenhouse gas emissions of carbon sources and to mediate their emissions.

An amount of approximately 18,000 km of coastline in China is covered by an estimated 12,000 km® of tidal estuary
wetlands. These tidal wetlands are generally rich in animal and plant diversity and appear to have important biogeochemical
roles within the entire estuary ecosystem. One of these important tidal wetland ecosystems is found within the Minjiang River
estuary in southeast China, which is located at the transition of mid- and southern subtropical climate zones in China.

Vegetation and tide are two important factors influencing the biochemistry process of estuarine wetland and thereby
controlling CO, and CH, emissions. Most of the previous studies have been showed that plants act as a key control on the
spatial variability of CO, and CH, emissions due to their influence on the formation and transportation. Tidal systems are

likely to be affected by tidal processes including time of inundation and salinity. Flooding is known to reduce CO, and CH,
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emissions, probably by blocking the pathway of CO, and CH, release. However, the effects of vegetation and tide on
CO, :CH, values are not clear.

This study was conducted in the Shanyutan wetland (119°34'12"—119°40'40"E,, 26°00'36” —26°03'426"N) , which
is the largest tidal wetland (nearly 3120 hm®) in the Minjiang River estuary. The climate is warm and wet, with a mean
annual temperature of 19.6°C and a mean annual precipitation of 1346 mm. The Shanyutan wetland is belt-shaped. The
sediment surface at the study site is submerged for 3—3. 5 hours during each tidal inundation. The vegetation mainly
occupies two zones; a 150—200 m wide Scirpus lacustris zone close to the sea, and a 150 m wide Phragmites australis and
Cyperus malaccensts var. brevifolius zone which extends from the intertidal zone to near the bank.

Here we examined the stoichiometry characteristics of carbon-source greenhouse gas emissions in Minjiang River
estuarine tidal wetland. The results showed that the emission fluxes of CO, in both Phragmites australis wetland and Cyperus
malaccensis var. brevifolius wetland were positively correlated with the emission fluxes of CH,. The monthly average
CO, :CH, values in P. australis wetland and C. malaccensis wetland were 55.4 and 185.0, 96.3 and 305.5, and 68.7
and 648. 6 in the stages of before high tide, during tidal fluctuation, and after ebb, respectively. But the monthly average
CO, :CH, values were not significantly different in the three different stages for both P. australis wetland and C.
malaccensis wetland (P >0.05). The lowest CO, :CH, values were found before high tide in both wetlands but with
different responses to tide. The monthly average CO, :CH, values in the three stages for P. australis wetland were lower
than those for C. malaccensis wetland (P<0.05). Our results indicated that the spatial variation of CO, :CH, values was
greater than the temporal one in estuarine tidal wetland, and tide, vegetation type and temperature were the key factors

controlling the variation of CO, :CH,.

Key Words: carbon dioxide; methane; stoichiometry; tidal wetland; Minjiang River estuary
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Fig.1 Monthly dynamics of CO, and CH, emissions in P. australis wetland and C. malaccensis wetland
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Table 1 The relationship of CO, and CH, emission

T e T e MG IR

Wetland types Tidal stages Fitting equation R b
PSR AT Before flood y=0.0617x-0.3133 0.6134 0.002
P. australis wetland k7% Flood and ebb y=0.025x-0. 0002 0.3824 0.020
&5 After ebb y=0. 0424x-0. 2091 0. 6789 0.001
S KT Before flood y=0.0077x-0. 0013 0.6739 0.001
C. malaccensis wetland K75 Flood and ebb y=0. 0024x+0. 0042 0.8311 0. 000
TE WIS After ebb y=0. 0068¢" 127 0.3101 0.046

2.3 Skt e HE b 2E T A B

P R Y b R P 2 T A R A Bk R RS W 3 SRR B B CO, <CH, (R U5 I 2 A HE
A i LR AR S RGN A e T b ) BRI A ZE AR A (181 2) L (H 2 R CO, :CH, 1Y
AR T AR —B, BOEIRTRY B, 2 35 Wb RN JE YT 2RV CO, cCH, 439l 7E 6 H (138.9) A1 12 H (605.6)
IRENEAE IS 5 HHBLAE 8 H (5.0)F6 H (42.6) , A F34ME /358 55. 4 F1 185. 0 FEdk & il ik A8 , = =55 F
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Fig. 2 Monthly dynamics of CO,: CH, in P. australis wetland and C. malaccensis wetland
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Table 2  Correlation of CO, :CH, and environmental factors

FIEETRHL P. australis wetland KT C. malaccensis wetland
I Air iR Soil o S Air 38 Soil HhBE
pH Eh .. pH Eh ..
Temeperature Temperature Salinity ~ Temeperature Temperature Salinity
BKIATT Before flood -0.506  -0.428 0.290 -0.316 0.462  -0.618* -0.658*  0.269 -0.226 0.183
W5 After ebb -0.748** -0.715"* 0.633* -0.721** 0.471  -0.541" -0.543*  0.493 -0.575* 0.785**

# PRI EAIE(P<0.05) 5+ + FoR B EAHIE(P<0.01)

2.4 AFEBTFERE “ S AmA P B = TR LA St

PRV AR H I CO,:CH, IS S R IR 177. 0% 1 157. 5% WK ki it 2 LA
VRN SR CO,:CH, YIS 5 R EUN R 206. 6% 200.3% (185. 1% , BT | ik it 7 L K % ) 14
IR IR P4 R R A A K AR 4 B O, CH, 8 5 R MO 31 111 49% (192, 3%
104.7% 3169.7% 162.5% 128.9% , tH¥Y2E 57 FEIZ 0] CO,:CH, 25 R BOR T 2 CO, :CH, HAZ SR
FBCHIELEE ) A KRS 2010 CO,:CH, 785 R4, B 2s (AR S s i R AE Sk (161 3) , [R]fda A T [
— IR % CO,:CH, 85 B —E YIRS R T FEX AR AY CO, :CH, 285 R4 H A2k
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Fig. 3 CO, :CH, variation coefficient of wetland
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