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Abstract This paper investigated the ecological status of bacterioplankton in the Pearl River Estuary (PRE)
through processing and analysis of 16S rRNA gene sequences obtained by high-throughput sequencing and
detecting the most influenced environmental factor and the ecological niche formed by it. The results indicated that
salinity was the main environmental parameters affecting the Alpha and Beta diversity of bacterioplankton in the
PRE. The salinity was divided into three sequential groups: low, middle, high. The bacterioplankton in the low
salinity samples had relatively high genetic diversity. The community composition analysis showed that the
taxonomic information of the dominant and core OTUs of bacterioplankton under total samples and salinity groups
in the study area varied widely. The dominant OTU in the total samples were Proteobacteria and the core OTUs
were mostly from Acidobacteria. While the low salinity’s core OTU family were mainly C111, but the middle and
high salinity samples’ were OCS111 from Acidobacteria. Moreover, the core OTUs in low salinity did not overlap
with the middle and high salinity’s. Cross-grouping based OTU level on salinity and co-occurrence network
analysis of the bacterioplankton showed that under the subdivided salinity grouping, OTU community formed
closely related and respectively independent co-network modules, and the species composition within the modules
was complex. The results showed that the salinity can effectively explain the formation of complex, closely related
and independent modules of bacterioplankton, and ecological niches with specific functions, in the PRE.
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Fig. 1 Locations and distribution of sampling sites
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Fig. 6 Taxonomic composition of core OTUs on salinity groups
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Fig. 7 Co-occurrence network of Sub-divided salinity groups
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Table 1  Sub-divided salinity groups and its OTU information

EhRE DX, AFAERRBE DX, OTU % FEE%
Shared LowNMiddleN High 75 25.59
L-M Crownmiadie High 125 16.36
L-H CLownhigh Middle 27 1.80
M-H Cwmtiddtenmigh Low 109 16.10
L-Only CLow Middle UHigh 415 12.44
M-Only Cwmidale Low U High 269 8.25
H-Only Chigh Low U Middle 189 4.67

UiH: Low, Middle #1 High 250K, . ®EEA . NFER
A UFKRIFE, GBUCERAUBUCHE ML, BREBUCK
FIT Rk A AMENE, WE 7(2)fi7R .

®2 HEHRENZRIFESY

Table 2 Topological parameters of co-occurrence network

28 A4
nodes_num 472
edges_num 2205

9.343220339
4.388619748

average degree

average path length

graph_diameter 18

graph_density 0.019836986
clustering_coefficient 0.913300628
betweenness_centralization 0.029887664
degree_centralization 0.058719277

modularity 0.822984353
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