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Abstract: Microorganisms are important organic components of lake ecosystems. Understanding the differences in bacterial commu-
nity structures, environmental driving factors and their community assembly processes in different periods in the lakes on the Qing-
hai-Tibet Plateau ( QTP) has significant guiding role for water ecological management of the plateau lakes. Water samples were col-
lected from five lakes on the northeastern of the QTP in June and December in 2020 for investigating the differences of community

structures, environmental driving factors as well as the contributions of neutral processes, deterministic processes, and stochastic
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processes of bacterial communities in the plateau lakes between non-freezing and freezing periods using the high throughput sequen-
cing, statistical analysis, and the model analysis. Results show that: (1) The Chao 1 richness index, Simpson, and Shannon di-
versity indices of bacterial communities were lower in non-freezing periods than those in freezing periods. Spearman correlation anal-
ysis revealed that water temperature and altitude were the most important factors in influencing Chao 1 richness index and diversity
indices in non-freezing periods, while total nitrogen had a significant relationship with bacterial Chao 1 richness index and diversity
indices in freezing periods. (2) The predominant phylum was Proteobacteria both in non-freezing and freezing periods. High aver-
age relative abundances of Bacteroidetes, Actinobacteria and Firmicutes were observed in non-freezing periods. Additionally, the
results of principal coordinate analysis (PCoA) and similarity analysis showed that there were significant differences in the bacterial
community compositions in non-freezing and freezing periods. (3) Results of redundancy analysis indicated that driving factors of
bacterial community compositions were also different between non-freezing and freezing periods, which were in the order of total ni-
trogen>latitude>total dissolved solid>longitude >dissolved organic carbon in non-freezing periods and altitude>dissolved oxygen>
dissolved organic carbon>pH in freezing periods, respectively. (4) Variations of bacterial communities were controlled by neutral
process which was stronger in freezing periods than that in non-freezing periods and a higher dispersal rate was found in freezing pe-
riods than that in non-freezing periods ( freezing periods: 0.289; non-freezing periods: 0.130) which reflected that the dispersal a-
bility of bacterial species was higher in freezing periods than that in non-freezing periods. Dispersal limitation of stochastic processes
shown to be a dominating process in the assembly of the bacterial communities both in non-freezing ( contribution=154.74% ) and
freezing ( contribution=155.56% ) periods. Our study has analyzed the characteristics and driving mechanisms of bacterial communi-
ties in the plateau lakes in two different periods and will provide guidance for protection and management of the water resources in
the plateau and basis for understanding bacterial community assembly processes.
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Fig.1 Distribution of the investigated lakes as well as corresponding sampling sites
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Attached Tab. Il The diversity indices of lake bacterial in sampling sites of

each lake in non-freezing and freezing periods

g PR Simpson ZFEHEHEEL Shannon ZFEMEFREL  Chaol EEEIREL  PD RELFIHH
ek QHL1 0.974 8.158 3585.691 227.69
QHL2 0.930 6.568 2880.124 227.243
QHL3 0.958 6.431 3138.036 210.003
QHLA 0.765 4.171 2598.528 186.856
QHL5 0.928 5.750 2306.914 194.002
QHL6 0.975 7.381 2428.127 208.753
GHLI1 0.980 9.115 3352.204 269.57
GHI2 0.904 5.046 2369.833 180.07
GHL3 0.948 6.593 2729.508 219.75
TSL1 0.972 7.304 2990.959 231.331
TSL2 0.968 7.059 2206.902 170.626
TSL3 0.928 5.841 1657.137 143.028
TSL4 0.943 6.017 1831.746 161.902
KLKLI 0.703 4.270 1883.233 145.023
KLKL2 0.909 5.983 1897.348 159.362
KLKL3 0.855 5.459 1773.186 155.269
XCDL1 0.947 6.319 1837.594 182.414
XCDI2 0.931 5.661 1617.704 143.899
XCDL3 0.94 5.785 1762.912 149.658
XCDL4 0.969 6.876 2006.08 170.376
UK QHL1 0.992 8.765 3943.598 230.663
QHL2 0.976 7.460 3116.035 178.304
QHL3 0.983 7.852 3270.339 195.354
QHL4 0.980 7.624 5744.421 199.136
QHL5 0.863 5.197 2136.283 133.017
GHLI1 0.962 6.173 2322.059 141.773
GHI2 0.954 5.949 2356.041 147.88
GHL3 0.974 7.376 3691.93 208.486
TSL1 0.960 6.563 2347.553 146.47
TSL2 0.860 5.041 2687.588 164.923
TSL3 0.992 8.809 3800 229.177
KLKLI 0.973 7.428 3419.797 205.993
KLKL2 0.958 6.863 3157.166 197.345
KLKL3 0.991 8.591 3793.193 221.875
XCDL1 0.979 7.773 3258.065 203.421
XCDL2 0.993 6.157 2899.251 169.725
XCDL3 0.985 8.112 3383.789 219.714

XCDL4 0.877 5.386 2027.805 141.674
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Attached Fig. [ Plot of relative abundance of top 10 classes in different sampling
sites in non-freezing and freezing periods



