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Effects of simulated sulfate deposition on methane flux from aSagittaria trifolia-

dominated freshwater tidal wetland in the Min River estuary
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Abstract: Exogenous sulfate (SO?") resulting from human activity, can strongly influence the emission of methane (CH,)
from wetland ecosystems. Previous studies have reported the suppression CH, emissions of peatlands and paddies by
cumulative SO? deposition in simulated acid rain conditions. However, very few studies have presented data on the effect of
the addition of SO¥ on CH,emissions in estuarine freshwater tidal wetlands. In this study, the effect of simulated deposition
of SO¥ on the CH, emissions was examined by manipulating SO¥ inputs to a Sagittaria trifolia-dominated freshwater tidal
wetland in the Tajiaozhou area of the Min River estuary from December 2015 to October 2016. Monthly pulses of dissolved
K,SO,were applied over one year at doses of 60 and 120 kg S hm™ a™'(abbreviated as S-60 and S-120, respectively) , and

CH, fluxes were measured at regular intervals using a static chamber/gas chromatographic method. On the annual scale, the
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average CH, emissions from the control, S-60- and S-120-amended plots were 7.88+1.00, 6.55+0.97 and 6.66+1.49 mg h™'
m™*, respectively. Thus, the two addition treatments did not significantly decrease the CH, emissions from S. trifolia-
dominated freshwater tidal wetland, which is different from the effects of simulated SO} deposition on the CH, emissions
from peatlands and paddies in other reports. The S-60 and S-120 treatments significantly increased the pore water SO
concentrations at a depth of 10 c¢m in the S. trifolia wetland at an annual scale as well as in autumn and winter. CH,
emissions in summer and autumn were significantly higher than those in winter and spring. CH, emissions from the control,
S-60- and S-120-amended plots demonstrated significant positive correlations with soil temperature. These results indicate
that soil temperature is an important environmental factor affecting the temporal variation of CH, emission from a subtropical

estuarine freshwater tidal wetland.
Key Words: CH, emission; SO’ deposition; freshwater tidal wetland; Sagittaria trifolia; neap day; Min River estuary
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Fig.1 Location of study site in the Tajiaozhou of the Min River estuary
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Table 1 Soil physical and chemical background value and feature of S. trifolia community of the sampling site
SR 5% £C/ o cl/ S0%/ Gk HiAZ Particle size/%
(mg/kg) (mg/kg) Water content/%  Zkki Clay WYKL Powder bk Sand
SEHEYH Tajiaozhou 0.26—0.41 4.54—4.94 24.03—24.83 74.92—90.71 54.25—58.90  9.85—12.02 46—52.75 36.36—42.87

Sampling site (mS/cm)

o TC/ TN/ ik R I AW Biomass/ (kg/m?)
KA 1, Sampling site Plant height/ Plant density/ Bulk density/

(g/ke) (&/kg) (H/m?) (g/cm?) Hi - Above ground T Below ground
FEHEV Tajiaozhou 17.05—20.54 1.52—1.83 0.4—0.5 18—25 0.54—0.61 0.09—0.16 0.17—0.37
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Table 2 Effects of simulated SO deposition and month on CH, fluxes from the S. trifolia wetland

222 Winter 4% Spring 57 Summer 2 Autumn AEFE Year

F P F P F P F P F P
JEFE Treatment 2.414  P>0.05 0267  P>0.05 1499  P>0.05  1.567  P>0.05  1.856 P>0.05
A1 Month 8.194  P>0.05  63.61 P<0.001 3312  P<0.0l 5971  P<0.001 34519  P<0.001

AbFEx H {7 TreatmentXmonth 0.936 P>0.05 0.959 P>0.05 1.247 P>0.05 89.591 P>0.05 2.547 P<0.05

2.2 I SO DIREXT MBIk SO5 MR BE 5 i

B SOT UM AL FIRE S 10 em TREE HIERIPBR/K SOT MEE M H shB MBI sh S K 3 i, CK,S-60
F1 S-120 AbFRZH [E] /K SO B T He BEXME 43 M (9.01£1.64) ((15.73+1.37) mg/L F1(16.61+2.68) mg/L;
BB AT AR (13.34£0.83) . (21.53+2.94) mg/L F1(26.71+11.17) mg/L,¥JHIAE 12 H 5 AR 910 (3.85+
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Fig.2 Monthly and seasonal variations of CH, emission from the S. trifolia wetland with different simulated SO?~ deposition in the Tajiaozhou
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Fig.3 Monthly and seasonal variations of pore water SO concentrations in the S. trifolia wetland with different simulated SO’ deposition
in the Tajiaozhou
CK, %} 1 control group; S-60, 60 kg S hm™ a ' 4bH 60 kg S hm™2 a™! treatment group; S-120, 120 kg S hm™ a™' 42 120 kg S hm™? a™!treatment
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Table 3 Effects of simulated SO} deposition and month on pore water SO concentrations in the S. trifolia wetland

247 Winter #7% Spring K7 Summer FXZ Autumn FJE Year

F P F P F P F P F P
Qb3 Treatment 4.544  P=0.025  2.235 P>0.05 1.967 P>0.05 24.149  P<0.001 4.260 P<0.001
A 15 Month 1.272 P>0.05 7.538 P=0.004  3.803 P<0.05 0.924 P>0.05 11.518 P<0.001

Qb3 x H {f TtreatmentXmonth 0.308 P>0.05 0.527 P>0.05 0.213 P>0.05 9.991 P<0.05 0.580 P>0.05
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Fig.4 Monthlyvariations of soil temperature(a), pH (b), electric conductivity(c) in the S. trifolia wetland with different simulated SO%"

deposition in the Tajiaozhou
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Fig.5 Relationship between CH, fluxes with soil physical and chemical properties in the S. trifolia wetland with different simulated

SO?" deposition
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Table 4 Suppression of CH, flux from different wetland types with simulated SO2~ deposition

Bl SOT VLMt XA
BRIk WX Simulated SOT L I ik
Study area Wetland type deposition Vegetation Decrease p e,rcemage Literature

compared with

/kg S hm™a™! control /%
Moidach More VAR 25, 50, 100 PEAEERETE 29, 22, 32 Gauci %, 20028
Loch More Ye I 15, 50, 100 TeEERETE 28, 31, 29 Gauci %5, 2004%)
Bog Lake e B 24 TemEEREE 32 Dise Fl Verry, 2001 (13
Degero Stormyr e 1 10-20 PREEREE 6 Granberg 45, 200116
Portugal TR 100 IKFERE IS 30 Gauci %, 20067
Portugal BN 100 — 22 Gauci %, 20087
] YT 16 €274 Min River estuary MoK 25,50,100 EMEAERE 9.4 214, 2010 )
YT 11 5 #6034 Min River estuary WURKIEH 24 HMIEERYE 8.3 TR 2016012
T 1 5 HEM Min River estuary HOKEIEH 60,120 W% 16.8, 15.6 EN

NI T A i 2 el R R R T, S5 P T 1 3R 7 S BB 28 Tt 22 AR R B AR (0.10%0£0.4%o0) |, 1
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T,8-60 ,S-120 P> kb B2 3R] sk SO2 e B4 MG 28 (15.73+1.37) mg/L . (16.61+2.68) mg/L, ¥JiLfk T
W T 1 i €2 0 ol /SRR b S ] B K SO M FE AR (0—30 em TR EEAE 418 :405.0 mg/L) " BV g 7T
1 fi £ 6 188 1t - S AT B /K SO MR BE AR X AR AN, %o A48 SO% WL At i g B R ABCURR X SR AR ST AU SOT Wik
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IR AT i, e AT B i T s v S R DB, IR T i kb CH, 7 Az
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