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Porewater Dissolved Methane in Cyperus malaccensis Marshes Along Salinity

Gradient in the Minjiang River Estuary

YANG Ping'’, ZHANG Zi-chuan', DU Wei-ning' , HUANG Jia-fang’”*, TONG Chuan®""*"

(1. School of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China; 2. Institute of Geography, Fujian Normal
University, Fuzhou 350007, China; 3. Key Laboratory of Humid Sub-tropical Eco-geographical Process of Ministry of Education,
Fujian Normal University, Fuzhou 350007, China; 4. Research Centre of Wetlands in Subtropical Region, Fujian Normal University,
Fuzhou 350007, China)

Abstract: Physicochemical properties of soil and dissolved methane concentrations of porewater in the sediments of the Cyperus
malaccensis marshes along a salinity gradient in the Minjiang River estuary were evaluated, and the spatial-temporal characteristics and
main impact factors were discussed. The average concentrations of dissolved methane in porewater were 331. 18, 299. 94 and 638. 58
pwmol - L. ™" | respectively in the Shanyutan, Bianfuzhou and Xiayangzhou wetlands in summer. In the winter, they were 9. 04, 266. 67
and 322. 68 wmol:L™", respectively. The dissolved methane concentration in porewater was higher in summer than those in winter ( P
<0.05). Overall, the concentrations of dissolved methane in porewater showed an increasing trend from brackish to freshwater
marshes. Multivariate statistics analysis showed that the concentrations of dissolved methane in porewater was positively correlated with
soils temperature and DOC (P <0.05) , but negatively correlated with soils pH, salinity, and the concentrations of porewater SO}~ and
Cl~. Spatial-temporal distribution of porewater dissolved methane in estuarine marshes represents a final result of multiple factors,
including soil physicochemical properties and hydrodynamic condition.
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Fig. 1 Map of the study area and the sampling sites
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Table 1 Soil physicochemical characteristics of each sampling sites
o s +iE SR DOC SOC IK A
DA kﬁ\ 7 E‘ 7] H
R R /C. p /mS-cm ! /mg-kg’1 /g-kg’l /mg-kg’1
68 434 "7 26.50 £0.29aA  6.38 £0.08aA  2.90 =0.33aA  50.32 £16.52aA  24.58 £0.59aA  62.49 +8. 15aA
o BT 13.77 £0.12aB  7.58 +0. 03aB 3.97 0. 44aA 11.66 +4.52aB  20.45 +0.81aB 123.39 =11. 12aB
Wit g "7 26.50 £0. 14aA  5.42 +0. 09bA 1.61 0. 12bA  44.53 £10.23aA  28.97 £3.57bA  77.63 =17.00aA
S 13.39 +0. 18aB  7.02 +0. 06bB 1.95 +0. 13bA 4.96 +£1.25aB  29.03 £3.49bA 111.25 +27.44aA
TEEM "7 29.77 £0. 15bA  4.76 £0.08cA  0.40 +0.01cA  69.15 +13.04aA 33.88 +1.32bA  87.30 +14.25aA
R 14.16 +0. 14bB 6.29 0. 14cB 0.34 +0.01cB 6.62 £0.91aB  24.69 +3.04bB 108.37 £19. 55aA

1)DOC , K AR S A 221 SOC #5750 ~ 10 F140 ~50 em HF-IMH + prufii, FEBLIEPRII N 0 ~ 50 em HYFIOME + brikis; [Al— S8R tRTE
ARG FREFR AR AR A 22 R MR, A — SBR[ R S TR FOR [F— R AR R S 22 Pk 35 (P <0.05, n=15)
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Table 2 Concentrations of ions in soil porewater of each sampling sites

i RN NH;' -N NO; -N S03~ -
TR L ] : 3 : o
/mmol - L, 7! /mmol - L. ™! /mmol - L, 7! /mmol + L.

58 421 "7 0.16 £0. 04aA 0.46 £0.07aA 6.00 £1.35aA 55.88 £12.42aA

o pSS 0.22 £0.03aA 1.20 £0. 35abB 3.39 £0.77aA 53.47 £8.99aA
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pSS 0.20 £0.03aA 0.66 £0. 09bA 1.31 £0.43bcA 24.35 £3. 18bA

TR ks 0.16 £0.02aA 1.13 £0. 05¢cA 0.20 £0.07cA 1.19 £0. 25¢cA
pSS 0.23 £0.03aA 2.33 £0. 65aA 0.23 £0.47cA 4.39 £1.17¢B

1) RGN 0 ~ 10 F140 ~50 om BFEE + BRIERE, n=6; [E—FVBERARTEA /NG FRER R AR 225 AN ] Je i o) 22 Sk 2 3, []— B 4K

PEHRTEAF KRS S5 FOR A — M A [R5 22 S 2.2 (P <0.05, n=6)
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Table 3~ Comparison of our findings with other studies
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Fig. 4 Relationship between dissolved methane and soil temperature, pH, salinity, SO3~ in the porewater in three marshes
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Table 4  Correlation between dissolved methane concentrations and ions concentrations of the porewater in three marshes
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Table 5 Multiple regression equations between dissolved methane and environmental factors in three marshes
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