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Abstract’ Phytoplankton and bacteria are crucial components of aquatic food webs, playing critical roles in the structure and function
of freshiwater ecosystems. However, there are few studies on how the algal and bacterial communities interact and respond to changing
environmental conditions in the water reservoirs. Thus, the ecological interaction relationship between the temporal succession of the
phytoplankton community and the bacterial community was investigated using 16S rDNA high-throughput sequencing and a co-
occurrence network in the Lijiahe Reservoir. The results showed that Bacillariophyta and Chlorophyta were also dominant taxa in the
phytoplankton community. In August, Cyanobacteria replaced Bacillariophyta as the second-most dominant taxa, with an average
relative abundance of 30. 13% . DNA sequencing showed that Proteobacteria, Actinobacteria, and Bacteroidetes dominated throughout
the year. Proteobacteria reached a maximum relative abundance of 71. 68% in July. Acidobacteria and Deinococcus-Thermus, which
were rare taxa, reached maximum relative abundances of 10. 20% and 5. 56%, respectively. The co-occurrence network showed that
the association between algae and bacteria was mainly positive, indicating that the interaction between them may be dominated by
mutualism. As a keystone taxa, Methylotenera was significantly and positively related to Chlorella. Scenedesmus was also a keystone
taxa and was significantly and negatively correlated with various bacteria, such as Methylobacter, Solitalea, and Rhodoferax. An RDA
analysis showed that the succession of algal and bacterial communities was significantly regulated by water temperature, pH, and
conductivity, and the environmental factors explained 93.1% and 90% of the variation in the algal community and bacterial
community, respectively. The results will provide a scientific basis for exploring the micro-ecological driving mechanism of the
interaction between algae and bacteria in deep drinking water reservoir ecosystems.
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j ) pd § /) ut’ Cond 4 DOC =

J_J L e /mg-L'll‘-' J Tu /pS-cm ! y pF /mg-1"! /mg-L"]J

10 18420 =0. 10 8.50 £0.10 1 7.30'%0.06 S 242,67 £2.52 % 7.52£0.02 2:57 £0.09 2.22£0.04

j 11¥ ‘ ,‘14 36 +0. 21 8.86 tO.ll{ 4:60 i.()-.-m;_,f"'246.67 +2.52 7.70 £0.03 2.92 +0.07 2.35+0.01

R 9.16 £0.24 12.28 £0. 18 6.55:%0-00 249.33 +2.08 8.15+0.04 3.12£0.30 2.45+0.03

w 5.08 +0.26 12.10 £0.21 8.13 £0.00 253.33 £2.08 8.16 £0.04 3.55+1.33 2.55+0.09

2 2.98 +0.07 15.05 +0.18 4.50 £0.00 260.33 +0.58 7.96 +£0.05 2.34 +0.20 2.32 +0.09

3 5.10 £0.06 15.39 +0.22 9.60 +0.06 269.00 +1.00 7.91 £0.04 2.84 £0.50 2.38 £0.03

4 15.39 +£0.06 13.19 £0.25 4.00 +£0.07 274.33 £0.58 9.30 £0.03 1.59 £0.14 2.47 £0.01

5 17.21 £0.07 11.26 £0.22 2.60 £0.14 260.00 =1.00 8.82 +0.02 3.37£0.11 3.16 £0.06

6 21.38 £0.20 10.02 +£0.61 3.90 +0.12 272.33 +4.16 8.92 +0.05 2.60 +0.39 2.22 +0.10

7 23.68 +0.16 11.97 £0.53 2.50 £0.07 228.33 +1.15 9.65 +0.08 3.91 £0.30 3.03 £0.03

8 21.70 0. 16 9.82+0.73 11.70 £0.07 267.33 £1.15 9.33£0.07 3.90 £0.21 3.15+0.03

9 16.73 £0. 16 8.98 £0.9%4 49.30 £0.06 216.33 +2.08 7.61 £0.05 4.97 £0.41 3.87 £0.00
One-Way ANOVA seokok sokok seokok R EEES sokok kkok
A NO; -N NH," -N TP Fe Mn MR x 10* Chla

/mg'L’l /mg-L’l /mg-L_] /mg-l_,'l /mg-L_I /cells-L~! /pg-L !

10 2.04 +£0.02 0.13 +0.03 0.05 +0.00 0.01 £0.00 0.01 £0.00 461.67 +14 5.21
11 2.06 £0.01 0.04 +£0.00 0.05 +0.00 0.00 +£0.00 0.01 £0.00 453.33 +16 5.56
12 2.17 £0.01 0.04 +£0.00 0.04 £0.00 0.01 £0.00 0.01 £0.00 321.67 =5 4.61
1 2.26 £0.00 0.06 £0.01 0.03 £0.00 0.01 £0.00 0.00 +£0.00 259.17 =11 3.81
2 2.20+0.02 0.07 +0.01 0.02 +0.00 0.07 £0.00 0.01 £0.00 615.83 +27 7.31
3 2.23+0.01 0.04 £0.01 0.02 +£0.00 0.05 +0.00 0.05 +0.00 392.50 +13 4.65
4 2.05+0.00 0.02 +£0.00 0.02 +0.00 0.02 £0.00 0.02 +£0.00 575.83 22 7.79
5 2.47 £0.03 0.03 £0.00 0.04 £0.00 0.04 +£0.00 0.02 +£0.00 495.00 +20 7.53
6 1.73 +0.06 0.03 +0.01 0.02 +0.00 0.04 +0.00 0.01 £0.00 1511.67 +60 12.51
7 2.44 +0.01 0.06 £0.01 0.03 £0.00 0.00 +£0.00 0.00 +£0.00 1346.67 £54 11.87
8 2.23 +£0.00 0.05 £0.01 0.03 £0.00 0.08 £0.00 0.02 +£0.00 528.00 =20 7.29
9 3.30 +£0.01 0.23 £0.01 0.09 £0.00 0.01 £0.00 0.00 +£0.00 260.00 =10 3.61

One-Way ANOVA
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1) R APE I E £ AR 22 (n =3) 5 AN ERT7 22087, o « 2R P <0. 05,

sk i’é/]i P <0.01 N
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Fig. 1 Circos representation of the phytoplankton community at the phylum level in the Lijiahe Reservoir
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Fig. 3 Bacterial community compositions at the phylum level in the Lijiahe Reservmr from Oclteber 2018 to September- 2019"
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Fig. 4 Bacterial community compositions at the genus level in the Lijiahe Reservoir from October 2018 to September 2019
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