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( ) 25 ~ 40 em
10 ~20 e¢m 30 cm
1 o
N 2, 1995
o ( Spartina alterniflora) * .
(200 ~300m=a™') Om .
222 km®* " ’
( No. 1144)
o 2.1
o 15.0 ~15.8C (
900 ~ 1 050 mm; 5~9 ) ( )
60 ~ 70% " . o
. ( ( \ . )
10.21%0 ~ 5%0) 1.
2.40 ~3.20m "® . 11 em  PVC o
0.9m 6.2m" . o
N 1 ~2 ", PVC
P PVC o 3m
( 20 cm) o
20
4.2cmea ;
(0 ~4%C) o o
( Phragmites australis ) . ( Scirpus
iriqueter) . ( Scirpus mariqueter) 1 cm
( Carex scabrifolia) " . (0 ~ 4%0)
1 ~3m o SRB
1
Table 1 Sampling location and aboveground vegetation
N /em
2008 4 DTO12 121°56.712°E 31°33.130°N 100
2008 4 DT-024 121°56.842°E 31°33.413°N 60
2008 4 DT-032 121°56.921°E 31°33.445°N 40
2008 8 DT-0841 121°56.391°E 31°28. 686°N 100
2008 8 DT-082 121°56. 668 E 31°27.789°N 60
2008 8 DT-083 121°56. 608 E 31°27.700°N 40
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: 21 ~ 22 em\51 ~ 52 cm 81 ~ (7) : 30°C
82 cm; 21 ~ 22 em\51 ~ 52 cm; 14 d.
21 ~ 22 ¢m-39 ~ 40 cmo (8)
2.2 SRB .
40 ¢ 50 ml o
(M,) . (9) : ( MPN 95%
40°C 48 h o ) cfu/g * .
(M,) . (%) 2.4
((M, = M,) /M,) x100% . HB
2.3 SRB :
MPN SRB ; 3 (1) : 3l g (
SRB 3~5¢g 10 g NaCl 5 g 15 ~20 g)
: 1000 mL .
(1) 6 mL (60%) 1.0 121°C
¢ NH,Cl 0.5 g K,HPO, 2.0 g MgSO, * 7H,0 0.5 g 20 min.
Na,S0, 0.1 g CaCl, » 6H,0 1L 10% (2) ; 107 ~107°
NaOH pH 7.0~7.5; ; 1 mL
( 15mL)  121C 20
min o
(2) : 8.5 g NaCl 1000 mL (3)
9 mL 50 15 mL 15 mL.
121°C 20 min.
(3) : lg 250 mL
( ) 99 mL 20 .
min o (4) : 37°C
(4)10% : 10 1d.
g 90 ml (5)
0.45 pm .
(5)1% :
1g 99 mL 2
0.45 pum .
(6) : 5 min (6)
15 mL 1g =( x )/
10% ( 0.45 pm ) 4
(0.08 mL) 1% ( 0.45 um 2.5 so;”  C-
)2 (0.04 mL) 1 mL ( 10 g (<200 )
) (3) 5:1 24
h. (0.45 pm ); 5 ml
107 ~1077 10 (1CS—
2500 DIONEX)

Cl™.S0%"
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: ASRS—ULTRA( 2 mm) SRB o
; . 1240 Psi; : 0. 20 ml/min; 110 2008 4 ( DT-03=2)
mmol /L. NaOH ( EG50 SRB 21 ~22 cm SRB
) o ; (1 g/L) SRB
( ) 5 mg/L 2~3 ( 2), DT-032 21 ~22 cm
o SRB 39 ~40 cm
POC (3"C) DTO12 DTH24 SRB
25 . . 2008 8 ( DT-083)
21 ~22 cm SRB
3 SRB ( 2)o
3.1 SRB HB .
N N SO;~
2 o SRB
2008 8 3 (1
2 SRB 2008 4
SRB (HB) SRB ( 2).
Table 2 Concentrations of SRB and heterotrophic bacteria i
( HB) in samples of the cores with different altitudes and DT012 POC 0.8% DT-
plant rhizospheres in the Chongmingdongtan saltmarsh 084 0.47% DT-024 POC
(HE) SRE 0.38% DT082(0.11%) «
/( x10% cfu *» g~ (DW))( x10% cfu * g~'( DW))
/em , . , 5 (DT-012 DT-024)
21 ~ 22 261.01  19.83 1.16 0.27 POC ( DT-08~
51 ~52  51.98 18.50 13.10 0.09 1 DT82) POC ( 1.
S wo
51 ~ 52 13.40 3.72 106.00  0.21 SRB o
21 ~ 22 29.59 1.00 2441.28 0.56 2008 8 21 ~22 c¢m
39 ~ 40  16.92 0.67 119.00 0.19 SRB ( 2.
136. 11 32.99 27.47 2.94
84.61 - - 327.34 - -
100. 36 - - 0.85 - - o 21 ~22 em
SRB SO; -~
3.1.1 SRB SRB o
SRB SRB
( 2). 2008 (DT-O1- > >
2) (DT-024) 51 ~52 cm SRB ( 2)o
21 ~22 cm SRB
51 ~52 em ( 2). SRB SO;~
. SRB SRB SRB o
POC
( Eh) : Eh ®  SRB
SRB o
SRB o SRB o POC
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3.1.2
HB ;
HB
( 2).
HB

HB

27

HB

HB

HB

HB

HB

Distribution of particulate organic carbon with depth at sites with different altitudes

HB

HB
HB
POC
(1
( 2.
POC
POC (1)



1093

HB
( 2) HB
o HB
( 2
3.1.3 SRB HB
HB SRB (
2) o 21 ~22 cm
HB  SRB ;
DT-012 HB
HB
SRB ( 2)s
HB SRB
N pH. N
927 1B
HB ; pPOC
( 1 HB . SRB
SO; -~
DT-01=2
21 ~22 em SRB °
2008 8 SRB  HB
2008 4
SRB  HB ( 2 DT-
012 POC DT-084( 1) o
2008 8 SRB  HB
SRB  HB ( 2)
SRB  HB o
HB SRB
( 2) SRB
HB o
HB o
SO;~
SRB . SRB
; SRB

S0;~
. SRB
HB
( 2). SRB
. HB
SRB ( 2
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SRB . .
3.2 SRB HB
d"C POC
28
DTO84  §"C ~POC ( 2)
X DT-
082 3"”C ~POC
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29
C4 2008 4
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. SRB
( 2 SRB
. DT-012 SRB
( 2. (DT024) 3"C  POC
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024  SRB POC
DTO12( 1) ( 2),
SRB .
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SRB .
SRB .
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DT-01-2 DT-02-1
-10 ¢ =191
i " e . y=-0.332Ln(x) - 23.277
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24 F = e = s )= 9 26.2
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Fig.2  Correlation between 8" C of particulate organic carbon and POC content for cores at
different altitudes in the Chongmingdongtan saltmarsh of the Yangtze Estuary
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SOi h
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—24.52%0 DT-01=2 —19.73%o- Soi‘ . Cl- S()i‘
DT-082 3¥"C - 22. 06%o DT-02- 19.33 5 1™ /S0 >
=22.92%o- 19.33 02" SRB
3"C DT-084 DT-08-2 302"
4
DT-O12 DT-024 .
Cl™/
SO~ ( 3)
° 0 Cl~/
SRB HB 502" 19. 33
. DT-O1=2 19.33(  3),
DT-O1=2 SRB ( 2)
0 SRB HB cl- /SOAZf
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6
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0 24 48 0 10 20 0 5 10 0 8 16
0 . 0 ) 0 0
10 b 10 f
0o F 10 f - 10
S0 20 | “0F 20
10 40
E = E g
é{ 50 F ;‘:": 30 ¢ ’;i“ 50 é 30
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Fig.3 Vertical variations in molar ratio of C1™to SO}~ for cores at high tidal flat
and middle tidal flat of the Chongmingdongtan saltmarsh
Cl-  S0;- . DT-012
Cl™ /805~ 19.33 Cl-  S0;~ o
S02- .
2008 4 DT-024  SRB S0O; - .
( 2) Cl~ /S0;" 19. SO;”
33( 3) S02- .
Cl™ /802" ( 3) SOy . Cl™ /803
S0;” ;
o SRB ( 2) °
o ] N 4
DT-084 Cl™ /80;
7 o (1) SRB
S0 1~ /S0%"
DT-08- . S0;~ . POC
DT-084  SRB ( 2) S0O;” SRB S0;-
Cl™ /802" SRB .
( 3), DT-08-2 HB
Cl™/S0;~ 8 ~16 POC
DT-084 ( 3) SRB N o HB
DT-084 ( 2) 0 SRB
° I} POC HB
S0;~ Cl™/S0;~ POC o
. (2) SRB
> > o
° SRB ;
Ccl™ So0:- ; SRB SRB
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. SRB
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(3)
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. SRB
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Distribution Pattern of Sulfate-reducing Bacteria and Its Environmental

Mechanism in the Saltmarsh of the Yangtze Estuary

CHEN Qing—giang' TANG Yuan’

YANG Yan'

XIE Bing® LU Bao-yi’

(1. State Key Laboratory of Estuarine and Coastal Research East China Normal University Shanghai 200062;

2. Department of Environment Science East China Normal University Shanghai 200062)

Abstract: Coastal saltmarshes are among the most productive ecosystems in the world and scientific evaluations of

their potentials as carbon sources or sinks have great significances for the studies on carbon exchanges between land

and the sea. Sulfate reduction is the most important process for degradation of soil organic matters of saltmarshes and

the main functional microbes in this process are sulfate-reducing bacteria. Two transects from hight tidal flat to bare

flat were selected from areas with Spartina alterniflora and native vegetation respectively for investigations of spatial

distribution characteristics and mechanism of sulfatereducing bacteria ( SRB) in the Chongmingdongtan saltmarsh of

the Yangtze Estuary. This study was based on data including concentrations of both SRB and heterotrophic bacteria

( HB) in soil samples with different depths and plant rhizospheres content and 8" C value of particulate organic car—

bon ( POC)

and molar ratio of C17/SO; " of interstitial water in drilling cores with different altitudes in the saltmarsh.

SRB concentrations of the cores increase from the high tidal flat to the bare flat due to decrease of oxygen content and
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increase of SO, content of the cores from land to the sea. This suggests that SRB turn to be more important in miner—
alization of organic matters from the high tidal flat to the bare flat. The variation trend of SRB concentration from the
high tidal flat to the bare flat however has not been influenced markedly by POC content of the soils. The concentra—
tions of HB in samples with different depths of the drilling core from high tidal flat are markedly greater than those of
HB in samples with corresponding depths of the drilling cores from both middle tidal flat and bare flat. This is due to
the decreases in both oxygen content and POC content of the cores from land to the sea. Different cores are similar in
that the concentrations of HB decrease with depth due to the decrease of soil oxygen content with depth. The concen—
tration of HB in the area with higher POC content is markedly greater that that of HB in the area with lower POC con—
tent. The concentrations of SRB are markedly different in rhizospheres of different types of vegetations. SRB is suscep—
tible to rhizospheres of different types of vegetations. Rehizosphere of Phragmites australis is the most favorable one for
SRB growth and that of Scirpus trigueter comes next. Rehizosphere of Spartina alterniflora is unfavorable to SRB
growth and the root secretion may restrain the development of SRB. The concentration of HB in the rhizosphere soil is
greater than that of HB in nonrhizosphere soil and HB is not susceptible to the rhizospheres of different types of vege—
tations. Soil organic matter content is the key factor that result in the difference in microbe amount between the drilling
cores with the same altitudes from different transects. The difference in microbe amount between drilling cores with
different altitudes in one transect is due to the differences in both soil oxygen content and SO;~ content between the
cores. SRB is susceptible to the organic components originating from Spartina alterniflora and the organic matters
with much components coming from Spartina alterniflora may restrain the growth of SRB. Mineralizations of the organic
components originating from Spartina alterniflora probably attribute to HB. The molar ratio of C17/SO;" of interstitial
water is low and is less than 19.33 in most cases indicating additon of SO;~ with sources other than the sea. Such
additions of SO;™ offset the consumption of SO, due to sulfate reduction and make it more difficult to determine
quantitatively the intensity of sulfate reduction based on the molar ratio of C17/SO;” of interstitial water in the salt
marsh. The more SRB there exists the greater the molar ratio of C17/SO;” is and the more marked sulfate reduction
is in one drilling core.

Key words: saltmarsh; sulfatereducing bacteria; heterotrophic bacteria; the Yangtze Estuary



