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-20C
2
DHZ-DA TGL-16B
KT-30S DW-HL388
Rotor Gene 6000 PCR
Bio-rad  Chemi Doc XRS TOTAL Bio-Rad .
2.1
Eh  pH HACH-sension156 w TP w TN
w NH3;-N w NO3;-N w TOC 14
2.2 DNA
DNA 15 DNA
DNA SK1131
2.3 DNA PCR
a. DNA PCR 16S rDNA V3
. 8 F341 5'-CCT ACG GGA GGC AGC AG-3’ R534 5'-ATT
ACC GCG GCT GCT GG-3" GC 5'-CGC CCG CCG CGL GCG GCG GGE GGG GCG GGG GAC CGG GGG
-3’ 230 bp.
b. PCR 50 pL touchdown PCR 16 PCR
1.5%
2.4 PCR
35% 65% 17 PCR 4:1
60V 60 °C 16h. SYBR Green I
30 min Bio-Rad Chemi Doc XRS TOTAL
3
3.1
1 .pH
1 pH
3 pH Table 1 Physicochemical properties of deposit at sampling points
wTOC / w TP/  w TN / w NH3-N / w NO;-N /
pH Fh/mV mg kg_l mg kg_] mg kg_l mg kg_I mg kg_1
JLK1 7.17 - 65 62890 0.47 20066.47 47.33 141.66
JLK2  6.99 - 18 87570 0.65 3735.81 88.85 427.22
JLK3 6.92 - 106 97 140 0.31 2364.51 46.07 389.67
pH JIK4  6.95 -9 29830 0.66 1481.76 76.98 16.27
DZ1 7.34 - 68 31340 0.44 1304.08 50.58 93.34
D72 7.17 - 81 55730 0.54 1711.60 47.47 10.61
Eh WG1 6.96 -97 57140 1.08 1728.72 92.61 114.75
wWG2  7.58 56 24230 0.80 872.12 73.02 62.04
DS1 7.16 -63 17250 0.82 653.80 70.27 160.10
DS2 7.98 98 6070 0.47 357.56 35.35 41.73
pH Wil 7.35 -63 8420 0.53 454.51 50.08 31.98
WJ2 7.43 -80 18640 0.70 895.69 61.60 193.42

B WG2 DS2
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Eh
TOC total organic carbon
19 . w TOC
w TOC . w TOC
w TOC 97 140 mg/kg JLK3 Eh
- 106 mV .
pH U 0 Eh
pH Eh
21 . 1
w TP w TP 1.08 mg/kg w TP
TP
w TN w NH;3-N
w NO3-N
2. Eh
DNA PCR 230 bp '
DNA .
.DGGE 1 JIK4 JLK3 JLK2 JLK1 WJ2
WJ1I WG2 WG1 DS2 DS1 DZ2  DZ1 .
DGGE DNA :
operational taxonomic unit OTU -
1
2325 1 20 Fig. 1 DGGE fmgerprlnts of
10 deposit samples
Quantity
One DGGE 2 . Dice coefficient C, DGGE
c . C
Wjl1 W2 C, 76.7% WGl WG2 C, 72.1% .

JIKI  DZI  C. 79.2% 2
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2 DGGE
Table 2 Dice coefficient C; analysis comparing the similarities of DGGE fingerprints %
JLK4 JLK3 JLK2 JLK1 wJj2 Wil wG2 WGl DS2 DS1 DZ2 Dz1
JLK4 100
JLK3 42.4 100
JLK2 67.2 58.4 100
JLK1 42.1 52.5 64.3 100
w2 44.9 25.9 45.4 43.7 100
Wil 49.5 28.1 47.4 40.3 76.7 100
WG2 37.5 56.1 50.2 61.1 38.5 43.7 100
WG1 32.7 48.7 48 54.9 35.3 34.6 72.1 100
DS2 70.4 31.2 63.6 52 55.1 55.8 40.3 38.5 100
DSI1 39.9 49.2 55.2 63.4 38 42.9 71 72.1 47 100
DZ2 48.6 51.4 62 64.1 43.1 39.3 69.9 67.7 50.7 63.3 100
DZ1 45 55.5 62.5 79.2 40.6 40.2 65.3 68 56.8 75.7 65.6 100
DGGE
. Shannon-Weiner 28
. Shannon-Weiner S-W
JIK4 JIK3 JLK2 JIK1 WJ2 WJ1 WG2 WGI DS2 DS1 DZ2 DZ1 2.153 2.06 1.749
1.43 1.669 1.235 1.307 1.243 1.694 1.812 1.422 1.793. S-W
DGGE . 4 S-W
2 S-W 2
2 S-W 2
C, 76.7% 2
3.3 1.0
0.8
Statistica 7 S-W 0.6
Spearman w TOC w TN 0.92. oa
pH Eh pH wTOC w TP w NH:-N w TP 7
wNOyN w ™  w NOyN w TOC —w NOyN % 021
0
-0.2
S-W -0.4
29
-0.6
Canoco -0.8 -0.6 -0.4 02 0 -02 -0.4 -0.6 -0.8 -1.0
HETH2
DCA 2 CCA
CCA Fig. 2 CCA biplot of microbial community and
499 environmental variables
.CCA 2 2 w TOC w TP
P<0.05 pH Eh w TN w NO;-N w NH3-N P>0.05 .
TOC TP

30




365

10

12

13

14

15

16

17

18

19

w TOC w TN

¢. Spearman w TOC w TN
.CCA TOC TP

NIXDORF B JANDER B. Bacterial activities in shallow lakes a comparison between extremely acidic and alkaline eutrophic hard water
lakes J . Hydrobiologia 2003 1/2/3  697-705.
DEMING J D BAROSS J A. The early diagenesis of organic mater bacterial activity M //EENEL M MACKO S. Organic Chemistry . New
York Plenum Press 1993 119-144.
BLACKBUM T H. Microbial food webs in sediments M //SLEIGH M A. Microbes in the sea. New York John Wiley & Sons 1987 355-
359.
MERMILLOD-BLONDIN F NOGARO G DALLY T.Do tubificid worms influence the fate of organic matter and pollutants in stromwatar
sediments J . Environment Pollution 2005 134 57-69.
KOIZUMI Y KOJIMA H FUKUI M. Characterization of depth-related microbial community structure in lake sediment by denaturing
gradient gel electrophoresis of amplified 16S rDNA and reversely transcribed 16S rRNA fragments | . FEMS Microbiology Ecology 2003
46 2 125-136.
.DGGE J. 2008 33 10 93-99. LI Huai
GUAN Wei-sheng OUYANG Er-ming et al. DGGE denatured gradient gel electrophoresis and its application in the research of
environmental microbiology J .Environmental Science and Management 2008 33 10 93-99. in Chinese
.PCR-DGGE I 2007 24 6 58-60. LIANG Ying-juan
LUO Xiang-nan FU Hong-xia. Application of PCR-DGGE in microbial ecology J . Journal of Biology 2007 24 6 58-60. in Chinese
MUYZER G DE WAAL E C UITTERLINDEN A G. Profiling of complex microbial populations by denaturing gradient gel electrophoresis
analysis of polymerase chain reaction amplified genes coding for 16S rRNA J . Appl Environ Microbiol 1993 59 3 695-700.
ROWAN A K SNAPE J R FEAMSIDE D et al. Composition and diversity of ammonia-oxidising bacterial communities in wastewater
treatment reactors of different design treating identical wastewater J .FEMS Microbiol Ecol 2003 43 2 195-206.
WANG Guang-hua JIN Jian LIU Jun-jie. Bacterial community structure in a mollisol under long-term natural restoration cropping and
bare fallow history estimated by PCR-DGGE ] . Soil Science Society of China 2009 19 2 156-165.
DIEZ B MARSH T L. Application of denaturing gradient gel electrophoresis DGGE to study the diversity of marine pieoeukaryotic
assemblages and comparison of DGGE with other molecular techniques J . Appl Environ Mierobiol 2001 67 1 2942-2951.
J. 2008 29 12
3537-3545. 7ZHAO Xing-qing YANG Liu-yan YIN Da-qiang et al. Vertical distribution of physicochemical characteristics and the
microbial diversity in different spatial sediments samples in Lake Taihu J . Environmental Science 2008 29 12 3537-3545. in
Chinese
PCR-DGGE J. 2007 21
7 74-78 97. XIANG Shao-neng CHEN Lin HE Xiao-li et al. Comparative study on PCR-DGGE analyzing methods for water body
microbial diversity J . Journal of Chongging Institute of Technology Natural Science Edition 2007 21 7 74-78 97. in Chinese
M . 1999.
ZHOU J MARY B JAMES M T.DNA recovery from soils of diverse composition J . Applied and Environmental Microbiology 1996 62
2 316-322.
ERIK J VAN H GABRIEL Z et al. Changes in bacterial and ewukaryotic community structure after mass lysis of filamentous
cyanobacteria associated with virus J . Applied and Environmental Microbiology 1999 65 2 795-801.
SAMBROOK J FRITSCH E F MANIATIS T. Molecular cloning a laboratory manual M .3rd ed. Beijing Science Press 2002.
. pH Eh J. 2008 26 5 820-827. QI
Hong-yan FAN De-jiang XU Lin et al. The states of pH Eh in surface sediments of the Yangize River Estuary and its adjacent areas and
their controlling factors J . Acta Sedimentologica Sinica 2008 26 5 820-827. in Chinese
M .3 . 2004 48-118.



366 39

20 . pH J. 2004 24 6 707-711. JIN Xiang-
can WANG Sheng-rui PANG Yan. The influence of phosphorus forms and pH on release of phosphorus from sediments in Taihu Lake
J . China Environmental Science 2004 24 6 707-711. in Chinese

21 . J. 2007 25 5 839-841. ZHAN Zhong YANG
Liu-yan SONG Wei et al. The influence of microorganisms on the total phosphorus of sediments from Lake Taihu J .Henan Science.
2007 25 5 839-841. in Chinese

22 . D . 2009.

23 URAKAWA H YOSHIDA T NISHIMURA M et al. Characterization of depth-related population variation in microbial communities of a
coastal marine sediment using 16S rDNA-based approaches and quinone profiling J . Environ Microbiol 2000 2 5 542-554.

24 MAKOTO I RAFAEL G AMANDA L et al. Changes in community structure of sediment bacteria along the Florida Coastal Everglades
marsh—mangrove—seagrass salinity gradient J . Envirinmental Microbiology 2010 59 284-295.

25 .PCR-DGGE J. 2003 23 8 1570-1575.
LUO Hai-feng QI Hong-yan XUE Kai et al. A preliminary application of PCR-DGGE to study microbial diversity in soil J . Acta
Ecologica Sincia.2003 23 8 1570-1575. in Chinese

26 . J. 2005 25 2 214-
219. REN Yan-hong XU Xiang-yang TANG Quan. Molecular characterization of microbial populations in anaerobic PCP-degrading
bioreactor J . Acta Scientiae Circumstantiae 2005 25 2 214-219. in Chinese

27 . PCR-DGGE J. 2004 25 6 11
-15. YIN Jun CHEN Ying-xu LIU He et al.Preliminary application of PCR-DGGE to analyzing microbial diversity in biofilters treating
air loaded with ammonia J . Environmental Science 2004 25 6 11-15. in Chinese

28 . PCR-DGGE J. 2009 25 3 39
-43 48. PAN Xue-lian HUANG Sheng FANG Hao et al. Diversity of bacterial community structure in soils of Loess Plateau J . Journal
of Ecology and Rural Environment 2009 25 3 39-43 48. in Chinese

29 . J. 2008 29 12
3537-3545. ZHAO Xing-qing YANG Liu-yan YIN Da-qiang et al. Vertical distribution of physicochemical characteristics and the
microbial diversity in different spatial sediments samples in Lake Taithu J . Environmental Science 2008 29 12 3537-3545. in
Chinese

30 . J. 2009 25 1 31-35. PENG Du LIU
Ling HU Jin-bao. Vertical distribution and bio-availability of various forms of phosphorus in the sediments of Xuanwu Lake J . Water
Resources Protection 2009 25 1 31-35. in Chinese

Physicochemical properties and microbial diversity of
superficial deposits of lakes in summer

GAO Hui-qin LIU Ling FANG Ze-jian
State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering
Hohat University  Nanjing 210098  China

Abstract The physicochemical properties i.e. pH Eh TOC TP TN NH;-N and NO;-N and microbial diversity
of superficial deposits of lakes in the Lixia River area in summer were studied using chemical methods and PCR-DGGE
technology and their correlativity was analyzed by statistica and Canoco softwares. The results indicate that the
superficial deposit has a weak acid or weak alkaline to neutral character the Eh value is slightly under an anaerobic
condition except for a few sampling points the distribution of TOC TP TN NH3;-N and NO;-N contents presents
spatial differences the lakes differ in microbial diversity and there exists community structure of their own particular
ecological niche. Spearman correlation analysis shows that there is a significant positive correlation between TOC and TN

but there is not a significant correlation between the diversity index of the microbial community and the physicochemical
index. The results of CCA show that TOC and TP are the main environmental factors influencing the microbial community

structure .

Key words lake superficial deposit microbial diversity PCR-DGGE technology physicochemical properties





