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Spatial-temporal variations of dimethylsulfide emission from the tidal marsh
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Abstract: The spatial and temporal variations of the fluxes of dimethylsulfide ( DMS) and the key controlling factors in high tidal marsh ( HTM) middle
tidal marsh ( MTM) and low tidal marsh ( LTM) in the Yellow River estuary from April to December 2012 were investigated by using static chamber—gas
chromatography. The results showed that the DMS fluxes form HTM MTM and LTM were 0.043~0.59 pgem™>h™" 0.18~1.90 pgem >h 'and 0.88~
5.80 pg*m >h™! and the average fluxes were 0.33 pgem >h™" 0.95 pgem™>h 'and 2.18 pg*m >h™! respectively indicating that the tidal marsh
ecosystems in the Yellow River estuary acted as DMS source. Significant spatial and temporal variations of DMS emission were observed across the tidal
marshes in the Yellow River estuary. The DMS emissions from the three tidal marshes were mainly focused on the growing season ( from May to October)
and differed significantly ( p<0.05) in the order of LTM >MTM>HTM. The spatial variations of DMS emission were related to the spatial variations of
seasons vegetations environmental factors and soil substrate. The dominant factor affected the DMS emission in HTM was 0 c¢m temperature and that in
LHM was 0~5 cm soil volumetric water while no dominant factor was found in MHM implying that the DMS fluxes from MHM might be influenced by
many factors. The results of this paper can provide essential data for further studying the sulfur cycle in the natural wetland of the Yellow River estuary and

its influence on atmospheric environment.
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1 ( Introduction)
2014) .
( dimethylsulfide DMS)
( 2010)
( Andreae and Crutzen 1997) . .
DMS (C.N.P.S )
DMS 2/3 (C.N.P.S
( Andreae and Barnard 1984; Andreae 1990) ) ( 2012;
DMS 20 2012) . ( 2012;
80 2013) ( 2012;
DMS N . - N Sun et al. 2013)
N ( Kettle et al. 1990;
Shenoy et al. 2006; Hu et al. 2003; Ma et al. ( 2014) .
2005; Del Valle et al. 2007; Asher et al. 2011;
2015) DMS
DMS
2 ( Materials and methods)
( 2014) .
2.1
( 2007) . (37°35'N~38°12'N 118°33"E~119°20°E)
. . DMS 1992
( Morrison and Hines 1990; Delaune et al. 2002;
2014) .
153  hm’
DMS
( 2009 2014,
2009) . N
12.1 C 196d =10 C
1.0x10° t 45% 4300 C 1962 mm
551.6 mm 70% 7 8
964.8 N
km’ 63.06%
( Cui et al. 2009)
- - 3

2013
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12
- ( Suaeda salsa-Phragmites australis) ; (37°46°7.25"N 119°09°55.54"E) . ( MTM)
(37°46°11.62"N  119°09°56.09"E) . (LT™M)
1~4 km - ( Suaeda salsa— (37°46°15.95"N 119°09°57.44"E) 3

Tamarix chinensis)

N 3
0.5~2 km ( Suaeda 9 2012-04—2012-2
salsa) 1
( 1991; 2003) . 1 08: 00—
10: 00. 4-20.5-17.620.7-18.8-16.
9-6.10-10.1143 129
( HTM) ( +SD) 1.
1
Table 1 Comparison of environmental conditions of soils at different sampling sites
/ TOC/ / / S03/
ot (g°kg™) (g°kg™) (g°kg™") (gekg™) (mgekg™)
7.91+0.24 21.11+1.61 12.25+0.94 1.54+0.10 0.40+0.15 365.12+26.99
7.97+0.31 21.89+1.86 12.70+1.08 1.54+0.14 1.01+£0.94 382.34+85.63
7.98+0.31 21.64+1.61 12.55+0.93 1.770.60 2.31£0.97 550.76+87.30
2.2 ( Elementar Vario Macro)
( Kanda and .
Minami 1991) 0.4 mm - ( 2006; Wang et al.
2006) . DMS :
MPT, de
. TP T i
50 cmx50 ecmx 100 cm 50 F ( pdg'mﬂ'h*l) M
cmX50 em %20 cm. 2cm~  3cm i PTy V,
. ( 1013.25 hPa.273.15 K
22.41 Lemol™) ; H p ;
N de
! "
15 min 1 4
1L 2.3
Origin7.5 SPSS13.0
AZS2
) 3 ( Results and analysis)
Field Scout & EC
N 3.1
0~20 cm N
TOC.TN SO . 1
K,Cr,0, 1
Ca( H,PO,) , BaSO, . .

( 1983) TOC TN
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. (0 cm 5 em <10 cm ) ( 1le)
( 1a) (p<0.01)
7 8 12 > >
. > . C:N ( Id e
> (p>0.05) . f)
EC (p<0.01) C:N ( p>0.05)
EC ( 1b) > >
EC > >
( p<0.001) > > . C:N > >
1 . .EC . so% C:N
Fig.1 Variations of environmental temperatures ( a) electrical conductivity ( EC) (b) soil volumetric water content ( ¢) soil organic matter

content (d) soil SO3 content( ) and C:N(f) in HTM MTM and LTM in the Yellow River estuary
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3.2 DMS
DMS
( 2. DMS
0.043 ~0.59 pgem’eh” 0.33
pgem *h”' 52.0% 4 5 DMS
5 (0.59
pgem *h™") 12
(0.043 pgem>h"). DMS
0.18~1.90 wgem >h"'
0.95 pgem *h™' 70.8%.
DMS
5 8 8
(1.90 pgem™>h™") 9 (0.18
pgem *h™") . DMS 0.88 ~
5.80 wgem *h”' 2.18 pgem*h™
73.3%. DMS
5 8
5 1 (3.28
pgem *h™') 8 (5.79 pgem™>h™")
2 DMS

Fig.2 The Spatial and temporal variations of DMS emission fluxes

from HTM  MTM and LTM in the Yellow River estuary

(0.88 pgem™h™").

(p<0.05)
(0.95 pgem™>h™") >
3.3

DMS

. DMS
5 ¢em+10 c¢m) \EC
(0~5 cm
C:N
SOy
0 cm
DMS
cm) \EC  (0~5 cm
C:N
(0~5cm

DMS

DMS (

DMS
cm) 5~10 cm EC
C:N
EC .
0~5 cm
DMS

(0~5 cm
5~10 cm) .

5~10 c¢m) .

(0~5cm

12

DMS

DMS

(2.18 pgem*h") >
(0.33 pgem>h™").
DMS

2 N
DMS
. (0 cm+
5~10 cm) .
.S0%”
0 cm
( p<0.05)
SO )
. (0 em.5 em.10
SO .

DMS

5~10 cm)

DMS

2009) .
. (0 cmv5 cm. 10
.80
; 0~5 cm
5~10 cm)

2 DMS
Table 2 Pearson correlation analysis between DMS emission fluxes and environmental and soil factors
ke S0 C:N
0 cm 5 cm 10 em 0~5em  5~10ecm  0~5cem  5~10 cm
0.568 0.714" 0.654 0.644 0.074 0.351 0.135 0.381 0.457 0.684" 0.132
0.353 0.403 0.390 0.343 0.598 0.284 -0.581 -0.331 -0.060 0.456 0.342
0.441 0.506 0.536 0.580 -0.297 0.460 -0.887 % x -0.657 0.492 0.138 0.102
D p=0.05 A p=0.01
DMS . (0 ecm<5 cm<10 cm) .EC  (0~5cm 5~10 cm) .
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(0~5cm 5~10 cm) . \
\S07 C:N SPSS13.0 ( Banwart and Bremner 1975; 2015)
- ( stepwise) DMS . 7
0 em DMS
(Y,=0.00879X,+0.122 R*=0.510 p=0.031)
0 em DMS
( 2012) .

DMS ' 3 (5—10 )
0~5 cm (Y= (11—4 ) DMS
-95.182X,+38.029 R*=0.787 p<0.001) Table 3 DMS emission fluxes in plant growing season( May-October)

DMS

4 ( Discussion)
4.1 DMS
( Delaune et al. 2002)
5 10
11 4
DMS ( 3)
3 Al
DMS
5.1.1.7 2.6
(
2010) DMS
( Banwart and Bremner 1975)
DMS
( 2009) .
DMS
5 8
8
DMS

and non growing season ( November-next April) from the tidal

wetland ecosystem in the Yellow River estuary

DMS /(pgem™>h")
0.33 0.39 0.076
0.95 1.09 0.66
2.18 2.74 1.04
4.2 DMS
DMS
DMS DMS
( 2009) .
DMS
DMS ) (
2009) . Delaune
( Delaune et al. 2002) .
DMS
( p<0.05) > >
DMS
( sulfatereducing bacteria SRB) SRB
( Banwart and Bremner 1975) .
SOy
SRB
DMS ;

( Suaeda salsa) N - ( Suaeda
salsa -Tamarix chinensis) - ( Suaeda
salsa Phragmites australis)

( Fall et al.

1988)
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( 2014) SRB DMS
DMS
SRB ( 2012) :
DMS ( . .
DMS N ) .Delaune
DMS ( Delaune et al.
2002; 2000: 2014) . ( Delaune e al. 2002)
. DMS (
2009) .
JEC . .S07 DMS
C:N ( 1)
DMS ( DMSP) DMSP
( DMS
2014) . (
4.3 DMS 2002) .
4 DMS
4 DMS

0.029~511.4 gem >h™’
DMS

4

\E,
DMS

( Sun et al. 2003)

Table 4 Comparison of the results in different studies

DMS /( pgem™>h")

2012-04—2012-12

- 2005

- 2004-07—2005-01
2004-04—2005-01

2004.7
2005.1
2004.7
2005.1
- 1996
- 1997

2000-04—2001-04

(0.043~0.59) 0.33"
(0.18~1.90) 0.95"
(0.88~5.80) 2.18"
75.8"

511.4"

53.4"

144.6"

0.029~0.30
1.49~24.43

4.19

0.27"

0.53"

0.21"

1.80

4.36"
(1.47~144.03) 57.30"
(0.51~1.87) 0.84"
(0.03~0.79) 0.27"

2009

2009; 2014

Cerqueira and Pio 1999

Delaune et al. 2002

( Conclusions)

1) DMS

\ DMS
0.043 ~0.59 pgem?+h™.0.18 ~ 1.90

pgem *h™  0.88~5.80 pgem *h”
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0.33 pgem *h™'.0.95 pgem>h™"  2.18 pgem*h".

2) DMS
DMS
; DMS
( p<0.05) > >
DMS
DMS
DMS
0 cm DMS
: 0~5 cm DMS
(1979—) ( )

. E-mail: xinhuali2008 @
163.com.
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