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Abstract: As an important constituent of terrestrial land, salt-affected soils play important roles in greenhouse gas
emission. However, our knowledge about greenhouse gas (GHG) turnover between the atmosphere and the saline soils
is very limited. In order to evaluate the potential of GHG consumption in saline soils, by Blackbox-HPLC method we
measured gas fluxes of carbon dioxide (CO,), methane (CH,), and nitrous oxide (N,O) from the soil surface to the at-
mosphere under saline-alkaline mudflat and various community types in the Yellow River Delta in China. The CO,
emission followed the order: T. chinensis > P. australis > S. salsa > Saline-alkaline mudflat. On the whole, sa-
line-alkaline mudflat and different vegetations acted as CH, sink be- fore 12:00 and CH, source after 12:00. However,
the four ecosystems acted as N,O source in the whole day. Although measurements of the CO,, CH,4, and N,O fluxes
were taken simultaneously, CH, and N,O fluxes were strongly correlated with soil temperature at different depths in T.
chinensis community. The significantly negative correlations were also found between air and soil temperature and CO,
or CH, fluxes in S. salsa, N,O fluxes in P. australis. While no significant correlation was found between greenhouse
gases with soil moisture and electrical conductivity. These results probably suggest that factors other than soil tempera-
ture, moisture and salinity exerted a larger impact on CO,, CH, and N,O flux because of its higher spatial and temporal
variability with complexity.
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Figure 1. Changes of environmental temperatures in different tidal flats
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Figure 2. Diurnal CO, flux for mudflat and different communities
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Figure 3. Diurnal CH, flux for mudflat and different communities
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Figure 4. Diurnal N,O flux for mudflat and different communities
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Table 1. Relationships between air temperature and soil temperature at different depths and changes in CO,, CH, and
N,O fluxes of mudflat and different communities

% 1. SENFRLEMES MM EEE CO,. CH, M N,O BBHXE

=S KK % 5cm 2 10cm +2 15cm 2 20cm +2
Co, 0.218 0.023 0.221 0.264 0.234 0.290
Bletl CH, 0.345 0.243 0.261 0.162 0.056 0.082
N20 0.402 0.325 0.339 0.192 0.032 0.037
CO, 0.455 0.476 0.303 0.188 0.075 -0.002
B CH, 0.252 0.159 0.533" 0.705™ 0.675" 0.673™
N,O -0.014 -0.169 0.221 0.532" 0.619" 0.655™
CO, -0.397 -0.257 -0.431 -0.561" -0.598" -0.622"
W% CH, —0.620" -0.674" —0.647" -0.519" -0.398 —0.247
N20 -0.168 -0.236 -0.127 -0.007 0.018 0.078
CO, 0.107 0.355 0.165 -0.114 -0.180 -0.260
i CH, -0.025 -0.146 0.037 0.277 0.358 0.443
N,O —0.552*% -0.343 -0.558" -0.688" -0.676" -0.648"
: P<0.05; "P<0.01.
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Table 2. Relationships between soil water content at different depths and changes in CO,, CH, and N,O fluxes of
mudflat and different communities

2. TRTBEREEXMMTFEEE CO,v CH, N0 BEHXF

=S % 5cm FIF 10 cm % 15 cm 3%
Co;, 0.303 0.080 -0.454 -0.004
pistii3 CH, 0.697" 0.438 -0.070 -0.440
N20 0.430 0.060 0.285 -0.425
Co, 0.140 0.227 0.032 -0.279
A CHq4 -0.190 -0.225 -0.359 -0.373
N,O 0.142 0.090 -0.422 -0.242
Co;, 0.189 0546 0.369 0.651
W CH, -0.185 -0.327 -0.024 0.222
N,0 0.224 -0.263 0.345 0.522
Co, -0.291 -0.085 0.229 -0.182
P CH, 0.001 -0.011 -0.039 0.431
N,O 0.486 0.113 0.003 -0.097

7E: 'P<0.05; "P<0.01.

Table 3. Relationships between soil electrical conductivity at different depths and changes in CO,, CH, and N,O fluxes of
mudflat and different communities

#3. FRALERSRSAMMTEEE CO,. CH, N0 BEMXFR

ESM & 5cm 1% 10 cm 3% 15 cm 3%
CO, - -
Pt CH, - B
N,O - -
co, - 0.037 -0.293 -0.173
BEA CH, - -0.270 -0.244 0.003
N,O - 0.495 0.465 0.413
CO, 0.169 -0.129 0.368 -0.160
T CH, 0.264 -0.639 0.024 -0.570
N,O 0.213 -0.600 -0.333 -0.090
CO, 0.264 0.038 -0.011 0.233
P CH, 0.187 0.054 -0.056 -0.089
N,O 0.066 -0.003 -0.090 0.141

VAR BRI SR RN L R 8 BB 93 P < 0.05; TP < 0.01.

50

Copyright © 2012 Hanspub



B = A R R AL COp. CH, il NLO SR

FERIR/DN, LRI SRR, Rz, x|
VR A BRI RIF 5 o R IR CH, R CO, 1 HEGE B 5 2R
S RFENACNHE, Rk R I A R
P I HEBOE & B, BRI ME. AR
W, LIRS R S HEOE R JC B A, AR
By EREg s, THEESREHERET L, X
CO,v CHyv N,O [HIHESGHE & HI 52 AN B3 (3R 3).

5. &hig

AN[FIRE T8 Y A RS SR TH ) CO, CHy A N,O i
BAAEHEZER. CO, HfiuE&: BRUEE > »~
ERIE > WREERTE > L. SRS, AR
5 TR CH, HFuE &/, (HA RIS T £h i
HFEESR, SCMERRE R N HEBOR, BRI
ERIE RO . AFEFVE N,O HHFBEE A IE
{8, HGMERMABMIREYE I NO B ER w, Kk, i
Xof B AT = A I R B b i R A K B R TR A IR =R
A, JUHAE NL,O IR HIERE . KOMB SRS
AR E AR CE B A TR, BRKARRA
I - J2 U 5 U = SR OE R A A7 T 3 E A SR 6
FHIRAL, 3K oy M T 30 5 =38 2 (A1 3503 35 AH
N, SRBIIRIRE R Zo0) SR iR = SR HEBOE AL
IS 2. AWFFEER T AKZE(10 H)OGHMERIAS [RI A4
HETIL 2 SR BIHEBCRRAE, DL SR IE R 32 B0
R Z MR R, KT AR Eh s 7E A [F] 2= 45 iR
BRI AL A A7 T2 T R I (8] ROBE b 4T
S I

BEHk (References)

1] HHE. SREAY SBRELSESWRNM]. L5 m%
U L, 2000.

[2]  Millennium Ecosystem Assessment. Ecosystems and human well-
being: Biodiversity synthesis. Washington DC: Island Press, 2005.

[3] IPCC. Climate change 2001: The scientific basis. Cambridge:
Cambridge University Press, 2001.

[4] R. Monastersky. A burden beyond bearing. Nature, 2009, 458
(7242): 1091-1094.

[6] ERF, fhEm, BN, FO R FEIMHEM CO,. CH,
I NLO JEERFAEVISHI T[], Hollk 244k, 2011, 20(3): 51-61.

(6] 2%, #)R, MBS TR g e A3 R G
R[] FokAEE, 2010, 27(1): 37-41.

[71 R, ke WA WY KEmE R[] L2,
2009, 26(9): 24-29.

[8] M, xIEM, BEE. HI RS R G R IR IR R Hs g R 3

Copyright © 2012 Hanspub

[°]

[10]
[11]
[12]

[13]

[14]

[15]

[16]

[17]
[18]

[19]

[20]

[21]

[22]
[23]

[24]

[25]

[26]

[27]
[28]

[29]

[30]

[31]

WFFTBER[I]. k24K, 2009, 18(2): 184-193.

W70, AR, EAE. HE b IR A T R[]
k244, 2009, 18(2): 11-17.

R. Munns, M. Tester. Mechanisms of salinity tolerance. Annual
Review of Plant Biology, 2008, 59(1): 651-681.

T, EEF, EESE. IE R0 S e] R H
R TR ARLHEFT, 2005, 23(2): 154-158.

aAr, RER, MHES B =MMESRGRIESHE
BREN]. BRIl K241, 2002, 30(6): 111-114.

C. C. Song, J. B. Zhang, Y. Y. Wang, et al. Emission of CO,,
CH, and N,O from freshwater marsh in northeast of China.
Journal of Environmental Management, 2008, 88(3): 428-436.

I. A. Janssens, H. Lankreijer, G. Matteucci, et al. Productivity
overshadows temperature in determining soil and ecosystem
respiration across European forests. Global Change Biology,
2001, 7(3): 269-278.

L. E. Rustad, T. G. Huntington and R. D. Boone. Controls on soil
respiration: Implications for climate change. Biogeochemistry,
2000, 48(1): 1-6.

WA, A, KEE. AMERTE A N TR A K ZT L5
CO, HFulm & & R K [0]. ARAbbolk K524k, 2011,

39(4): 56-61.
20N, M, TRWIRESE. R LKEA K TR = UK
FHIE R R 2R 0], 2RS40, 2012, 31(2): 406-412.

2R, VERCOE. S SRS I A BT S R A

BERE[]. VEBAARME R4 2% 4k, 2003, 34(2): 155-159.

A. Van den Pol-van Dasselaar, O. Oenema. Methane production

and carbon mineralisation of size and density fractions of peat

soils. Soil Biology and Biochemistry, 1999, 31(6): 877-886.

R. T. Williams, R. L. Crawford. Methane production in Minne-

sota peatlands. Applied and Environmental Microbiology, 1984,

47(6): 1266-1271.

M. Maljanen, J. Hytoenen, P. Maekiranta, et al. Greenhouse gas

emissions from cultivated and abandoned organic croplands in

Finland. Boreal Environment Research, 2007, 12(2): 133-140.

2RI, MRORTIA. R RSO TR R 0], M ERRL A

%, 1999, 14(6): 613-618.

BRIETL, EE2R, L. HHAES RGN = A HBL
ME ] FolRE, 2011, 28(5): 722-728.

A, EPUR, BECE AR ETFREREERES

& N,O Fil CH, B AR WAFE[]]. AR, 2001, 11(6):

595-601.

XM, REE, BB, U UE AR B S e e -

S ABiRF, 1997, 18(5): 14-18.

J. F. Magenheimer, T. R. Moore, G. L. Chmura, et al. Methane

and carbon dioxide flux from a macrotidal salt marsh, Bay of

Fundy, New Brunswick. Estuaries and Coasts, 1996, 19(1): 139-

145.

A, B, T YRR, [T R R ) v R e i

K FHERZ N F[J]. MEERFE 4R, 2009, 29(1): 207-216.

PR, MW, WIBAE. BRI AR CH, 74

FLREEeR A R R [J]. SR, 1998, 20(6): 132-138.

kR, HEM, RKEES. R H S ERESECO,

CHa, NO) U/ R FE B Fol 2= R AUk R 0], b [ A

Aol 23R, 2011, 19(4): 966-975.

M. J. M. Oomes, P. J. Kuikman and F. H. H. Jacobs. Nitrogen

availability and uptake by grassland in mesocosms at two water

levels and two water qualities. Plant and Soil, 1997, 192(2):

249-259.

UM, RHGEE, BRI, (& YTI0] R 5 IR Hh A 25 H e fl —

SRR B G T[], iRl 5 R, 2010, 6(3):

46-49.

51



