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R4, [ 751 AT HEENFEAF AR, BIRARDHEATHG NHHEF 6 5
FIR)ARRAT F, BT TR A AKKG @A A ARG SN, BELEM. BHREEN
Moy Z7M, [ER] TRKKREE F A5 6 F E A 3 F MRS T # A KK (Wilcoxon,

P<0.01)., "AREGHAKKG @A BEEG RIS A 114 ZH B 1] (Proteobacteria, iR & tb:

6.0%—63.0%; #iaE: 8.0%61.0%), TALHAHAHBEERKENARE, TAATED
IT(Ascomycota): 0.5%—75.0%. #1784 &% % 17 (unclassified k Fungi): 3.0%—87.0%. #T#&5#
BRI A A AR EMEFILEZ(WHA: R=0.599, P=0.001; A&: R=0.435, P=0.001).
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Abstract: [Objective] Rivers and lakes are important and closely linked aquatic ecosystems, in
which microorganisms are important organic components and participate in the transformation
of various substances and energy flow. Comparing the bacterial and fungal communities and
their co-occurrence networks between rivers and lakes is the key to a deeper understanding of
the biogeochemical cycling in aquatic ecosystems of the Qaidam Basin. [Methods] We
analyzed the diversity, structures, driving factors, and co-occurrence networks of bacterial and
fungal communities in six rivers and four lakes of the Qaidam Basin by next-generation
sequencing and statistical analysis methods. [Results] The abundance and diversity of bacteria
and fungi in rivers were higher than those in lakes (Wilcoxon, P<0.01). The most dominant
bacterial phylum was Proteobacteria in both rivers and lakes (rivers: 6.0%-63.0%; lakes:
8.0%—61.0%), while the most dominant fungal phylum varied between rivers and lakes, being
Ascomycota (0.5%—-75.0%) in rivers and unclassified k Fungi (3.0%—-87.0%) in lakes. The
structures of bacterial and fungal communities differed between rivers and lakes (bacteria:
R=0.599, P=0.001; fungi: R=0.435, P=0.001). Altitude (Alt), chlorophyll a (Chl-a), and total
nitrogen (TN) were significant factors shaping bacterial community structures, while dissolved
oxygen (DO), pH, and temperature (Temp) were significant drivers shaping fungal community
structures in different aquatic ecosystems. The stability of bacterial and fungal communities
varied significantly between habitats. Specifically, bacterial communities were more stable in
rivers than in lakes, while fungal communities were more stable in lakes than in rivers.
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[Conclusion] The bacterial and fungal communities varied between rivers and lakes in the

Qaidam Basin, demonstrating spatial heterogeneity. This study can provide data support for the

in-depth study of the differences and connections of the microbial community characteristics

between rivers and lakes in the Qaidam Basin. Moreover, it lays a theoretical foundation for the

protection and management of water resources in this region.

Keywords: river and lake; bacteria and fungi; driving factors; co-occurrence network
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Figure 3 Top 10 species in relative abundance at the phylum level for bacterial (A, B) and fungal (C, D)

communities in rivers and lakes.

http://journals.im.ac.cn/actamicrocn



4926 JIA Haichao et al. | Acta Microbiologica Sinica, 2024, 64(12)

R 1 ARKATRHARRAEREETKTE LA 5 B D
Table 1 Top 5 dominant species of bacterial communities in different samples of river water bodies at the
phylum level

Top 5 dominant species Range of abundance (%) Samples with the highest Samples with the highest
abundance percentage (%) abundance percentage (%)
Proteobacteria 6.0-63.0 BYR_ZX (6.0) YKRI1 (63.0)
Actinobacteria 7.0-36.0 YKRI1 (7.0) BYR_ZX (36.0)
Firmicutes 1.0-55.0 TTLR2 (1.0) BYR_ZX (55.0)
Bacteroidetes 0.5-20.0 BYR ZX (0.5) GEMR4 (20.0)
Cyanobacteria 0.5-19.0 BYR Z (0.5) BYR S (19.0)

Table 1 aligns with figure 3A.

R2 ARKEREHEAYEREREEKE LA 5 HE D
Table 2 Top 5 dominant species of fungal communities in different samples of river water bodies at the
phylum level

Top 5 dominant species Range of abundance (%) Samples with the highest Samples with the highest
abundance percentage (%) abundance percentage (%)
Ascomycota 0.5-75.0 K_TRI1 (0.5) XRDRI (75.0)
Unclassified k Fungi 3.0-97.0 XRDRI1 (3.0) K TR1 (97.0)
Basidiomycota 0.2-69.0 KTRI (0.2) BYR _Z (69.0)
Chytridiom,ycota 0.5-22.0 BYR Z (0.5) TTLR2 (22.0)
Rozellomycota 0.5-16.0 GEMRI (0.5) TTLR2 (16.0)

Table 2 aligns with figure 3B.

R3 AKAETEHEAMMEREEKT LAET 5 HBEHH
Table 3 Top 5 dominant species of bacterial communities in different samples of lake water bodies at the
phylum level

Top 5 dominant species ~ Range of abundance (%) Samples with the highest Samples with the highest abundance
abundance percentage (%) percentage (%)

Proteobacteria 8.0-61.0 KLKL3 (8.0) TSL3 (61.0)

Actinobacteria 6.0—-38.0 GHL1 (6.0) XCDL3 (38.0)

Firmicutes 1.0-75.0 XCDLI1 (1.0) KLKL3 (75.0)

Bacteroidetes 0.5-31.0 KLKL3 (0.5) XCDL2 (31.0)

Cyanobacteria 1.0-20.0 TSL1 (1.0) XCDL1 (20.0)

Table 3 aligns with figure 3C.

x4 HBKAETREENERESFEEKFT LA 5 LB MM

Table 4 Top 5 dominant species of fungal communities in different samples of lake waters at the phylum level

Top 5 dominant species ~ Range of abundance (%) Samples with the highest Samples with the highest
abundance percentage (%) abundance percentage (%)
Unclassified k Fungi 3.0-87.0 TSL (3.0) XCDL3 (87.0)
Ascomycota 3.0-94.0 XCDLI1 (3.0) TSL1 (94.0)
Chytridiomycota 0.3-25.0 XCDL2 (0.3) GHL3 (25.0)
Rozellomycota 0.2-23.0 TSL1 (0.2) XCDLI1 (23.0)
Basidiomycota 0.2-10.0 TSL3 (0.2) KLKL2 (10.0)

Table 4 aligns with figure 3D.
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Figure 4 Principal coordinate analysis of bacterial (A) and fungal (B) communities in rivers and lakes based

on Bray-Curtis distance.
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Figure 5 Canonical correlation analysis of bacterial (A) and fungal (B) communities in rivers and lakes.
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x5 RS HANAREMERE LI ME RIS

Table 5 Co-occurrence network topology parameters of bacteria and fungi in river and lake waters

Microorganisms across Nodes_number

Edges_number

Node average degrees Clustering coefficient Modularity

different habitats

River bacteria 139 440 6.33 0.47 0.56
Lake bacteria 82 324 7.93 0.55 0.54
River fungi 23 14 1.22 0.60 0.88
Lake fungi 9 21 4.67 0.72 0.19
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