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F1 HHIZRERKKBLET

Table 1. Physicochemical factors of water samples in the Hongchaojiang Reservoir
Samples S1 S2 S3 S4 S5 S6 S7 S8 S9
Trans/m 0.5 0.75 0.6 0.6 1.45 0.7 1.2 1.2 1.3
Turb/NTU 22.7 11.6 21.6 17.1 5.79 21.3 7.46 6.39 5.04
TP/(mg/L) 0.038 0.014 0.07 0.03 0.02 0.02 0.01 0.021 0.01
TH/(mg/L) 9.22 13.3 17.4 10.5 11 10 9.42 9.22 111
TN/(mg/L) 0.79 0.84 0.86 0.81 0.8 0.83 0.91 0.85 0.79
NO,N/(mg/L)  0.021 0.025 0.05 0.032 0.019 0.029 0.019 0.018 0.015
NOsN/(mg/L)  0.385 0.548 0.598 0.594 0.56 0.543 0.545 0.583 0.55
NHsN/(mg/L)  0.12 0.104 0.192 0.157 0.168 0.147 0.115 0.131 0.136
CODMn/(mg/L) 2.95 3.79 3.03 2.78 1.94 2.77 2.53 2.36 2.4
Chlo/(mg/m®  39.3254 252497  43.046 18.0858  20.9164  8.4294 15.3548  11.2681  8.6198
WT/°C 27.1 28.2 27.8 27.6 28.4 28 27.1 26.3 26.1
pH 7.97 8.41 9.18 8.96 8.61 8.91 8.39 8.48 8.82
DO/(mg/L) 8.45 9.49 9.053 9.7 9.88 10.1 9.2 10.01 9.82
ORP/mV 238.6 112.8 51.6 78.9 85.3 98.6 106.8 119.8 98.8
SPC/(uS/lcm)  42.7 43.6 68.2 46.1 39 44.5 40.4 40.5 39.5
TDS/(g/L) 27.3 27.95 44.2 29.9 25.35 29.25 26 26 26
Salinity/% 0.002 0.002 0.003 0.002 0.002 0.002 0.002 0.002 0.002
TOC/(mg/L)  3.068 2.898 2.939 4.3055 2.61 2.7185 2.001 2.266 2.328
TLI 54.62156  46.98365 57.57332  48.91343  44.25194  42.66739  40.52824  42.40992  37.27673
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Figure 2. Bacterial taxa composition (phylum level) in water of Hongchaojiang Reservoir.
F2. FHARREENZHMEL
Table 2. Diversity index of the bacterioplankton community
Group Site  Sobsindex  Shannonindex  Simpson index Chao index Ace index Goods_coverage index
us S1 1203 6.741929 0.972995 1550.357 1632.688 0.995387
us S3 1107 6.649586 0.970162 1470.951 1456.885 0.995864
MS S2 1008 6.576111 0.971958 1333.19 1357.475 0.996162
MS S4 1169 7.200611 0.985372 1537.765 1545.107 0.995738
MS S6 1123 6.749084 0.977504 1635.468 1527.97 0.995415
DS S5 1072 6.83987 0.979151 1391.444 1375.152 0.996251
DS S7 1115 6.567637 0.972896 1488.5 1493.219 0.995724
DS S8 1066 6.668293 0.976147 1408.366 1397.403 0.996149
DS S9 1090 6.883389 0.979686 1403.636 1412.684 0.996148
TRy EaF(F 3). perMANOVA Kl R, 42
e . us
51 % (F=4.6213; R*=0.6064; P=0.0010). X} =% 0.6 MS
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community structure.
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Figure 4. Analysis of bacterial differences at phylum level between each group.
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Figure 6. Relationship between bacteria and environment factors at phylum level (Abundance ranking < 15). Blue
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and ** represents extremely significant correlation (P<0.01).
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Spatial distribution of bacterioplankton community in
Hongchaojiang Reservoir and its relationship with environmental
factors

Lei Zhou®, Yusen Li***, Xiande Huang® Jun Shi', Weiyuan Chen® Yaoquan Han',
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! Guangxi Key Laboratory of Aquatic Genetic Breeding and Healthy Aquaculture, Guangxi Academy of Fisheries Science,
Nanning 530021, Guangxi Province, China
2 College of Marine Sciences, South China Agricultural University, Guangzhou 510642, Guangdong Province, China

Abstract: [Objective] To elucidate the composition, spatial distribution and interaction between phytoplankton
community and environmental factors in Hongchaojiang Reservoir. [Methods] The community structure and
diversity of planktonic bacteria in Hongchaojiang Reservoir were analyzed based on the 16S rRNA gene
high-throughput sequencing technology. The physical and chemical variables of the water were detected
simultaneously. [Results] A total of 28 phyla, 79 classes, 168 order, 243 families, 325 genera and 85 species were
identified. Proteobacteria, Actinobacteria, Cyanobacteria, Verrucomicrobia, Bacteroidetes and Planctomycetes
accounted for 21.95%, 21.30%, 17.98%, 12.27%, 11.72% and 9.51%, respectively. The PCoA analysis based on
bray-curtis distance showed that the nine sampling sites in Hongchaojiang Reservoir could be divided into three
groups, with the bacterial community displaying a gradient change along the upstream and downstream. The
perMANOVA test indicated significant differences among the groups. However, there was no significant difference
of the diversity index among the groups. Mantel analysis further confirmed that the transparency (Trans), turbidity
(Turb), total phosphorus (TP), nitrite nitrogen (NO,N), nitrate nitrogen (NO3N), chlorophyll a (Chlo), pH, dissolved
oxygen (DO), oxidation reduction potential (ORP), specific conductivity (SPC), total dissolved solids (TDS),
nutritional status (TLI) would affect the planktonic bacteria community structure significantly. [Conclusion] The
spatial distribution of bacterioplankton in Hongchaojiang Reservoir is influenced by the combined effects of
physical and chemical factors and agricultural activities. These results provided scientific references for
understanding the spatial pattern of the plankton-bacterial community and its response to human activities as well
as reservoir management.

Keywords: Hongchaojiang Reservoir, high-throughput sequencing, bacterioplankton community, environmental
factors, spatial distribution
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