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2014 3 ( ) 16 S
GPS 1: 50 000 rRNA o 1
ArcGIS 1. PCR 16 S rRNA V4
515F (5-GTGYCAGCMGCCGCGGTA3) 806 R
( 5-GGACTACHVGGGTWTCTAAT3) PCR
253 bp 98.7% ~99.1% .
1.3.2 1.2.2
100 pH
2 TOC;
H,S0,-CuS0,-Se
TN; - TP,
1.4
QIIME Uchime
o 16 S rRNA 97%
( operational taxonomic units
OTUs) 97%
1347
QIIME Unifrac
1 SPSS 19.0
1.2 ( ANOVA)
1.2.1 DNA 10%
(
0.05 m?) 2
(0 ~10 cm) 50 m 2.1
3 16 S rRNA
OTU 18 921 ~ 32 161 ( Pro-
250 ¢ teobacteria) . ( Acidobacteria)
-80 C ( Verrucomicrobia) ( Bacteroidetes) .
DNA 4 ( Chloroflexi)
1.2.2 0.5%
1.2.1 ( Planctomycetes)
> > 2 mm ( Actinobacteria) . ( Nitrospirae)
60 °C )
100 200 3 3 PC1
: PC2 57.48%  22.64%
0.500 0 ¢ 3 4 cluster:
A N Cluster I  SS :Cluster T RS RHS
i Cluster I XS1 : Cluster IV GS XS3
1.3
1.3.1 2.1.1
DNA ( MoBio Laboratories Carlsbad CA USA)

DNA  NanoDrop DNA 2
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1 pH .TOC.TN TP
pH TOC/(mg+kg™') TN/(mge+g™') TP/(mg+g')
1 ss 7.15 £0.06a 15.38 +1.63a  0.049 £0.005 7a  712.7 +40.90b
I RS 6.250.29¢ 9.47+3.63b  0.037 £0.005 8b 1030.4 +13.91a
RH 6.24 £0.22¢ 7.20£0.81b  0.029 +0.010 4b 824.4 +28.65ab
1 XSI 7.1320.38a 7.77+2.54b  0.009 £0.005 3¢ 252.8 +102.25¢
v GS 6.35+0.09bc  14.43£0.47a  0.050 +0.005 5a  799.5 +47.74b
XS3 6.65 £0.06b 13.73 £0.90a  0.051 £0.008 7a__709.6 +78. 14b
0.05;
2 mg * kg ™!
Cu Pb Zn Cd Cr Mn
| SS  21.47 +3.84bc 10.39 £2.64b 114.00 +9.64c 1.03 £0.14bc 72.73 +7.68ab 982 = 119hc
RS 51.93210.02a 47.80 £9.35a 231.00 +35.68a 2.51 £0.39a 64.83 +11.77ab 982 = 158hc
1l RHS  46.80 £9.65ab 46.20 +5.98a 220.00 £36.29a 2.55 +0.38a 68.57 £11.60ab 979 + 143bc
" XSl 31.03 +£5.54abc 35.37 £5.49ab 63.93+11.29d 0.68 £0.39¢ 41.33 +7.86c 646 +119d
GS 15.40 +1.51c 34.82 £5.50ab 121.00 £5.03bc 1.12 +0.14bec 58.23 £3.19b 1361 £4la
v XS3  43.14 £7.91abe 56.69 £9.51a 169.00 £23.30b 2.07 £0.38ab 63.50 +7.57ab 816 +43acd
4.75 12.50 45.75 0.75
I <35 <35 <100 <0.2 <90
11 <50 <250 <200 <0.3 <250
2.2 3 4
N OTU
(P<0.05).4
4 > > >
3.
3
GS 45486 +8 123.61a 24 513+1948.77a  11.80 +0.15a
RS 31 186 £5937.11b 18 726 2 930.74ab  10.96 +0.11¢
ss 40 922 +7 765.02ab 23 510 £3 505.70ab  11.47 +0. 14b
XS1 34 575 £5 027.55ab 19 787 £3 456.45b  11.52 0. 12b
TOC.TN.TP 2.3
2 Cu-
Pb.Zn.Cr I
Cu.Pb.Zn.Cd Cu.Zn- 4.
Cd 11 4 4
Cd
CuZn 4 RS 31 186 18 726 10.96
CusZn RHS 30 726 18 010 11.04
3 4 XS1 34 575 19 787 11.52
TOC. XS3 47 667 26 687 12.26
TN.TP 4 .
E. Islam 17



198

) 2016

TOC.TN.TP

Cu~Pb.Zn.Mn (

TOC.TN.TP  (

pH

~

TOC.TN.TP

cd
cd
4.75 mg * kg™" Pb
0.75 mg * kg™ ')
33.8.7.0.5.9

Cu~Zn.Cd

( 1)
12)

23

Zn. Cu.Pb.

(Zn  45.75 mg* kg™ Cu

12.50 mg * kg™' Cd
9.0

2425

26

11

3
1) 6
4

2) pH TOC.TN.TP
3)

4 Cu-Zn.Cd

1l
4)

J . 2013 29

(1):846.

2008 28( 10) :4841-4848.

2006.
Luo Mingbiao Li Hiangiang Cao Weipeng et al. Study of
heavy metal speciation in branch sediments of Poyang
Lake J . Environmental Sciences 2008 20( 1): 161-
166.

J. 2000 32(3) :130434.
Cd.Cu.Zn
J.

2003 9(4) :382-385.
Liu Yurong Wang Jianjun Zheng Yuanming et al. Pat-—
terns of bacterial diversity along a long-term mercury-con—
taminated gradient in the paddy soils ] . Microbial Ecol—-
ogy 2014 68(3) :575-583.
Rademacher A Zakrzewski M Schluter A et al. Character—
ization of microbial biofilms in a thermophilic biogas sys—
tem by high-throughput metagenome sequencing J .
FEMS Microbiol Ecol 2012 79( 3) : 7854799.



2 ! 199

9 . M . : 2000. revealed by Clone Library and Denaturing Gradient Gel
10 Westertholm M Roos S Schnurer A. Syntrophaceticus electrophoresis J . Analyses Geomicrobiology Journal

schinkii gen. nov. sp. nov. an anaerobic syntrophic ace— 2014 31( 10) : 862-874.

tate-oxidizing bacteriumisolated from a mesophilic anaero— 18 .

bic filter J . FEMS Microbiology Letters 2010 309( 1) : J .

100404. 2012 39(5) : 624-637.
11 . 19 .

- J. 2014 J. 2005 36(2) :227-229.

65(5) :17924799. 20 . : M .

12 . M .2 . : : 2001.
1990. 21 .
13 . J. 2006 27(4) :732936.
J. 2014 65(5) : 1800- 22 . M .

1807. 1988.
14 Edgar R C Haas B J Clemente J C et al. UCHIME im— 23

proves sensitivity and speed of chimera detection ] . J. : 2010 34(5) :486-489.

Bioinformatics 2011 27( 16) : 2194-2200. 24
15 . D .

J. 2014 65(5): 2011.

18684875. 25
16 Edgar R C. Search and clustering orders of magnitude fas— J .

ter than BLAST ] . Bioinformatics 2010 26( 19) : 2460— 2008 45(6) :11024109.

2461. 26 .
17 Tslam E Paul D Sar P. Microbial diversity in uranium de— J. 2002 13(2):

posits from Jaduguda and Bagjata uranium mines India as 64-65.

The Microbial Response to Environmental Parameters of
the Sediment in Poyang Lake Basin

ZHAO Siying' > NI Caiying'" FU Wenchang' WANG Jinfeng’
(1. Key Laboratory of Lake Poyang Wetland and Waershed Research Ministry of Educatien Jiangxi Normal University Nanchang Jiangxi 330022 China;
2. Key Laboratory of Protection and Utilization of Subtropical Plant Resources of Jiangxi Province

Jiangxi Normal University College of Life Science Nanchang Jiangxi 330022 China)

Abstract: Based on six sites in different tributaries of Poyang lake basin sediment samples this study makes an at—
tempt to investigate sediment microbial response to environment variablesthe through 16S rRNA gene amplification
technique was used to study the microbial community and diversity in different sediment samples. Results showed
that 6 samples( Xinjiang XS1 Xinjiang water bay XS3 Raohe RS Raohe lake RHS Xiushui SS Ganjiang GS) of
sediment can be divided into four categories. Analysis found that pH and TOC TN TP heavy metal content of the
sediment exists significant influence on microbial community structure and microbial diversity which causes the
difference of the microbial community structure and diversity Further analysis shows that the microbial diversity in—
dex of four rivers sediment Ganjiang > Xinjiang > Xiushui > Raohe addition Cu and Zn content of Raohe is the
highest in the four rivers illustrates the rises with the content of Cu and Zn increasing which would have a negative
impact on microbial diversity; the difference of microbial diversity index between different river and its correspond—
ing lake sediment samples Raohe > Raohe lake Xinjiang water bay > Xinjiang the difference is mainly casued by
the difference content of nutrient in the sediment and some heavy metals stress.

Key words: sediment; microbes; heavy metals; 16S rRNA; Poyang Lake basin



