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The diversity of bacterial communities in the sediment of different lake zones of Lake Taihu in winter. XUE
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Abstract: To explore the diversity of bacterial communities in the sediment of different lake zones with varied nutrition
levels in Lake Taihu in winter, the 16S rRNA gene of surficial sedimentary bacteria of 9sampling sites, including the
estuary area, the lake center and the macrophyte-dominated area, was sequenced using high-throughput sequencing
approach. The results showed that the species richness and evenness was the highest in the macrophyte-dominated area,
moderated in the lake center, while lowest in the estuary area. The composition of bacterial communities varied among
lake zones: the phyla of Nitrospirae and Acidobacteria, and the classes of Anaerolineae and Nitrospira, specifically
showed significant difference among lake zones with different nutrition levels. At the phyla level, Proteobacteria,
Chloroflexi, Cyanobacteria and Nitrospirae were dominant. unidentified Chloroplast and Microcystis were dominant
bacteria at the genus level in the surficial sediments of Lake Taihu in winter. Cyanobacteria and Microcystis were detected
ubiquitously at all sampling sites with the highest average abundance appearing in the center of Lake. The redundancy
analysis (RDA) for the relationship between bacterial communities and environmental factors revealed that the nutrition
level, water temperature and pH could affect the bacterial community structure in sediment. The level of nitrate nitrogen
(NO; -N) and water temperature were the major environmental factors affecting the genus of Microcystis.
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Fig.1 Location of sampling sites in Lake Taihu
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Table 1 Physio—chemical indices of water in different zones of Lake Taihu in winter

- N NH;-N NO; -N NO, -N TP PO,’ -P oH i 7JD<iE'u

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (©)

HK Bl 1.9 0.418 0.591 0.060 0.119 0.065 8.44 15.06
7 ] 0.66~4.51  0.03~1.19  0.159~1.17 0.023~0.130 0.088~0.138 0.058-0.072 8.36~8.48 14.72~15.68

HX BT[] 1.24 0.069 0.662 0.026 0.106 0.053 8.52 15.2
7 ] 0.61~2.33  0.039~0.129 0.202~1.21 0.011~0.015 0.089~0.130 0.047-0.064 8.41~8.65 14.72~15.50

sc B 0.44 0.091 0.145 0.010 0.097 0.047 8.55 14.36
70 ] 0.36~0.60  0.027~0.035 0.132~0.170 0.008~0.013 0.067~0.124 0.040~0.062 8.44~8.64 14.05~14.98

2.2 OTU L ZHAED T

FRFE R OTU SREREE RS AR EUL
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Shannon $5%(A1 Simpson $5 %, 45 K2 1,2 KA
A1 Shannon 8404 YYS>QD>XHX>JS>XWL>
XSX>PTS>STG>LJK;Simpson #5 %{ & YYS>
QD>XWL>XHX>XSX>JS>PTS>STG>LIK. i 1A
K ,Shannon FREUF1 Simpson FREL A 7K H X >3
L XSTTTX.

*2 FSfIOTUBEEZHMESR
Table 2 Clustering and diversity analysis of each

sampling site

WX RFES A%UF%]  OTUs  Shannon Simpson Coverage
STG 24873 174 5.421 0.953 0.998
HK LJK 24059 155 5.264 0.935 0.999
XWL 29288 204 6.799 0.985 1.000
JS 56115 366 6.894 0.98 0.997
HX PTS 38654 353 6.465 0.972 0.995
XSX 36102 371 6.764 0.981 0.995
YYS 41343 606 8.106 0.994 0.992
SC XHX 53646 453 7.194 0.982 0.994
QD 34249 421 7.302 0.986 0.993
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Fig.2 Rarefaction curve
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/
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Fig.3 Venn diagram denoting the distribution of OTUs
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Fig.4 Beta diversity index
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Fig.5 UPGMA cluster tree of dominant bacteria in winter sediment of Lake Taihu at the phyla level
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SR L IEF] 26.24%. 24.14%F1 18.87%;
X3 RN A0 X FEEEHEAA T 3 Ak
T T /K R X e AL AR BE R Synechococcus,
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V- A 4 4l 18 (Chloroflexi «  Proteobacteria /I
Cyanobacteria) « 1 28 44 /K “F fit & 4
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(unidentified_Chloroplast -
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Synechococcus
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Fig.6

Dominant bacteria in sediment at the genus level

®3 MBEESTRHARERREES

Table 3  Significance of difference of dominant bacteria among different lake zones

S R4 [EONERD) /ME(%) FIIE(%) WX WETEER PAE

Chloroflexi 34.78 13.80 22.18 0.056

Proteobacteria 29.53 16.16 21.11 0.401

[T Cyanobacteria 19.81 9.78 13.37 0.203
Nitrospirae 16.47 5.95 10.17 0.033*
Acidobacteria 12.62 3.37 8.73 0.042*

Gammaproteobacteria 16.72 4.17 9.48 0.130
MK Anaerolineae 16.22 3.61 11.25 0.043*
Nitrospira 16.47 5.93 10.17 0.033*

unidentified Chloroplast 7.57 2.90 4.78 0.379

BT Syne"chococ'cus 3.11 0.28 1.70 0.068
Microcystis 5.82 1.09 3.81 0.094
unidentified_Nitrospiraceae 3.44 1.09 2.53 0.545

VE:*P<0.05.

2.4 PR S KRS 1 (AR DG
7 R TRMETE IR S R KR ELK

pH {5 @ K140 B 1 T0 A% 70 M 4 AL, 55— Tk

o} SR KT B B 7 22 IR O 62.40%,
BRI MR RN 18.80%. 2 pH H 55—
T B IEA O, H T R B A
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B 5K NOs -N B IEA R A
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Fig.7 Redundancy analysis of dominant bacteria and

water environmental factors
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