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1
1.1
(25°35°~25°58"N 100°05”~100°17°E)
1 060 mm
15 C. 2 656 km’
10.5 m 20.9 mo
23

(pH 8.0~8.5)
Ca’* >Mg™ >Na">K"

HCO; =80} =Cl .
2012 4 22
10 10 ( 25°4826.20"N
100°1104.34"E)
% ( 1) B
o 0.5 ¢m
0.5 c¢m 1.0 ¢m
10 cm
11~20 c¢m
20 cm
o 6~15 cm

N,) 1 cm -

Table 1 Descriptions of sediment cores collected

from Lake Erhai in spring and autumn

(YY/MM/DD) 12/04/22 12/10/10
/m 14 14
/em 25 26
1.2
pH
( WTW pH3210/Cond 3210 )
1.3 SRB PCR
1.3.1

SRB  16SrDNA

SRB 6
= ( 1) ( Desulfotomaculum
DFM) | ( 2) ( Desulfobulbus DBB) .
( 3) ( Desulfobacterium DBM) |
( 4) ( Desulfobacter DSB) . -
- ( 5) ( Desulfococcus—
Desulfonema-Desulfosarcina  DCC-DNM-DSS)
- ( 6) ( Desulfovibrio-Desulfo—
microbium DSV-DMB) . 6
SRB . Desulfotomac—
ulum nigrificans NCIMB 8395( 1) ; Desulfobulbus
propionicus DSM 2032( 2) ; Desulfobacterium au—
totrophicum DSM 3382(
DSM 3379 ( 4) ; Desulfovibrio desulfuricans DSM
642( 5) ; Desulfosarcina variabilis DSM 2060 (
6) - E coli ATCC 8099

22

o

3) ; Desulfobacter curvatus

1.3.2 DNA
0.1 ¢
1.5 mL

500 pL
12 000 rpm
1000 L STE (0.1 mol/L NaCl
10 mmol /L Tris-HCl 1 mmol/L EDTA) ,
DNA  FastDNA SPIN kit( Biol01)

10 min

DNA.
DNA o DNA
TE 100 TE
- 0D260 Oszo °
1 OD,, 50 ng/pL DNA
DNA 50 ng/pL.
0D, /OD 1.8~2.0 o
1.3.3 PCR
DNA 6 SRB 16S
rDNA PCR 2
PCR 30 (
2) 5 PCR (50 wlL) 5 pL 10xPCR
5 pL MgCl,( 25 mmol/L) 2
wL( 10 pmol/pL) 4 L ANTP( 2.5 mmol/L) 2 pL
Taq (1 U/pnl) 4 uL DNA (50 ng/plL)
26 pL 50 wlLo PCR
SRB 6 DNA
( ATCC 8099) DNA o
PCR 1.5%(w/v)

o DNA marker
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2 6 SRB PCR
Table 2 The PCR reaction conditions for six SRB groups
/C /min /C /s /C /s /C /s /C /min
1 95 5 95 60 55 60 72 90 72 5
2 95 5 95 30 52 30 72 90 72 7
3 94 5 94 45 52 40 72 50 72 5
4 95 5 95 60 55 60 72 60 72 5
5 94 5 94 50 58 45 72 50 72 7
6 95 5 95 60 52 60 72 60 72 5
(54 mmol/L NaCl 20 mmol/L Tris-HCI 0. 01%
SDS 5 mmol/L. EDTA pH 7.2) 50 C 30 min
SRB o Milli-Q o Nikon E-
1.4 SRB clipse 80i SRB
1.4.1 SRB., Nikon NIS Elements AR
SRB SRB385 o
( :5” CGG CGT CGC TGC GTC AGG 37) * 1.4.5
NON338( :57 ACT CCT ACG
GGA GGC AGC 37) 7 520~580 nm
SRB385 NON338 ®
5 Gy3 o
1.4.2 .
Desulfobulbus propionicus DSM
2032 E Coli ATCC 8099. 2
1.4.3 2.1 6 SRB
0.1¢ PBS(0.13 4 SRB ( 1
mol/L. NaCl 7 mmol/L.  Na,HPO, 3 mmol/L 3) . . -
NaH,PO, pH 7.2) - -
10000 rpm 10 min 2~3 . .
PBS( pH7.2) 2 go SRB .
0.1¢
( 6 ) 20 ~
30 min; 4%
20 min PBS( pH7.2) 5~10 min Milli-Q
5~10 min X 2 mg/mL
32 C 10 min PBS( pH7. 2) 5~10 min
Milli-Q 5 ~10 min :
50%.80% 96% 3 min o
14.4 610bp M DNA 0~13 ( cm)
N P
27 L (0.9 mol/L 1 ~
NaCl 20 mmol/L Tris-HCl 5 mmol/L EDTA 0.01% PCR
SDS 25% pH7.2) 3 puL (25 ng/puL) Fig.1 Representative PCR amplifications for Desulfovibrio—
46 C 2 h; Desulfomicrobium in autumn sediment of Lake Erhai
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3

SRB

Table 3 Distributions of SRB groups in sediments of Lake Erhai in spring and autumn
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—_ o
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+ o+ + o+ 4+
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+ o+ + o+ 4+ o+
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+ + + 4+ + o+ + o+

+ + + o+

. DFM

, DBB
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SRB

SRB

30-31

; DBM

SRB

SRB

22

SRB

29

20 cm
SRB

S0%

SRB

7 cm

; DCC-DNM-DSS

29

S0%

22

SO

SRB

SRB
SRB

32

N
o lcgen and Harrison

S0%
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33
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SRB
SRB *
2
SRB o
(SO .NO;
35-36 Okabe 37
o Purdy **
SRB o
SRB
SRB
1%

39

2

SRB
SRB
SRB
SRB
DNA
a. b.
SRB385

SRB

22

4 pH
Table 4 Temperature pH and dissolved oxygen

of water samples from Lake Erhai

/c pH /( mg/L)
9.81 7.84 10.52
22.55 8.16 4.15
2.2 SRB
( Florescence In Situ
Hybridization FISH)
SRB 273540
SRB385
rRNA o
SRB385
( 25
SRB
0~20 em 21 ~26 cm SRB (
3) . SRB 18.43x10" cells/g
3
3 em7 em 11 em SRB
11 cmo
SRB 0~24 cm 25~26 c¢m
SRB. SRB 27.23x10" cells/g
o SRB
4 3ecm 6 em 9 cm 13 cm
SRB 9 cmo
SRB

Fig.2 Representative FISH analyses of SRB cells hybridized with probe SRB 385
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Fig.3 Vertical and temporal variation of SRB quantities 456
in the sediments of Lake Erhai °
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Vertical and Temporal Distributions of Sulfate-reducing Bacteria
in Sediments of Lake Erhai Yunnan Province China

ZHANG Wei' > ZHANG Lili*°
( 1. School of Geography and Tourism Guizhou Normal College Guiyang 550018 China; 2. State Key Laboratory
of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences Guiyang 550081
China; 3. University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: Vertical and temporal distributions of sulfate-reducing bacteria ( SRB) in the sediments of Lake Erhai Yunnan Province
China were analyzed based on evaluation of the presence and quantity of six main groups of SRB in sediments. Results show that four
SRB groups ( Desulfotomaculum  Desulfobulbus Desulfococcus-Desulfonema-Desulfosarcina and Desulfovibrio-Desulfomicrobium) presen—
ted in autumn while onlythree groups ( Desulfotomaculum Desulfobulbus and Desulfococcus-Desulfonema-Desulfosarcina) were detected
in spring. The distribution of each SRB group in sediments collected in autumn was wider than that collected in spring and they were
mainly found in the upper sedimentsin spring. They also showed a greater overall presence and quantity in autumn than in spring. These
findings indicate that the environmental conditions of autumn are more suitable for SRBs. Furthermore compared with that in the au—
tumn of Lake Erhai sediments in spring of Lake Erhai have relatively high dissolved oxygen contents and low temperature which may
result in the inactive status of Desulfovibrio-Desulfomicrobium in the sediments and undetectable Desulfovibrio-Desulfomicrobium due to
its low activity.

Key words: sulfatereducing bacteria; vertical and temporal distribution; PCR; FISH; Erhai



