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Abstract: [ Objective ] Microorganisms play an important role in the biogeochemical cycle of lake ecosystems and are important
factors affecting the long-term sequestration of organic carbon in lakes. However, the current understanding of the distribution of
sediment microbial communities and their impact on carbon dynamics is still insufficient. [ Method ] In this study, we used
high-throughput sequencing to analyze the distribution pattern of microbial communities in sediments of west Dongting Lake.
Combined with geochemical parameters such as sediment mechanical composition, total organic carbon, and molecular
composition of organic matter, we analyzed the influence of environmental factors on microbial community structure and
explored the key factors regulating the structure of sediment microbial communities. [ Result ]Significant differences in microbial
community structures were observed among different sediment layers (Bacteria: R> = 0.542, P < 0.001; Fungi: R’ =0.430, P <
0.001). On the one hand, from the shallow layer (0—20 cm) to the deep layer (50—100 cm), the relative abundance of copiotrophic
microorganisms (e.g., Proteobacteria) in the sediments significantly decreased while the relative abundance of oligotrophic
microorganisms (e.g., Chloroflexi) significantly increased. On the other hand, the abundance of the main functional groups of
microorganisms changed significantly with increasing sediment depth. In particular, the functions related to aerobic
chemoheterotroph and aerobic ammonia oxidation were significantly more abundant in the shallow sediment than in the
subsurface (20—50 cm) and deep layers. The differential distribution of microbial communities in sediments is mainly influenced
by changes in organic matter content (Bacteria: R>=0.532, P<0.001; Fungi: R>=0.534, P< 0.001). Our result also revealed that
the content of total organic carbon significantly affected the abundance changes of various microbial taxa including
Proteobacteria, Chloroflexi, Actinobacteria, Basidiomycota, and Glomeromycota, explaining 76.2% (P < 0.001) and 58.2%(P <
0.01)of the variation in bacterial and fungal community structures, respectively. [ Conclusion ] The variation in the distribution of
organic matter was the main reason for the differences in microbial community structure in different sedimentary layers. Thus,
this study reveals the role and feedback mechanism of microorganisms in lake ecosystems and is of great significance for
exploring the evolution and stability of lake ecosystems.
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Fig. 1 The location of sampling points and environmental conditions in the study area
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Fig. 2 Variations in sediment mechanical composition, pH (a) and organic matter content ( b ) with depth
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Table 1 The mean values of mechanical composition, pH, and organic matter characteristics in sediments at different depths
55T Environmental factors % )2 Shallow W #JZ Subsurface R JZ Deep
# FhRL Clay/% 22.34+2.51a 22.55+3.51a 26.88+4.59a
BRI Silt/% 25.25+3.33b 26.59+4.20b 31.47+4.93a
# TP ki Sand/% 52.41+5.08a 50.86+7.61ab 41.65+9.18b
pH 8.20+0.17a 8.17+0.17a 8.28+0.07a
# B A A MLk DOC/ (mgkg ') 29.24+2.33a 19.10+1.56b 18.40+5.94b
# RA MUK TOC/ (gkg') 9.76+0.66a 9.99+1.02a 7.03+1.66b
2% TN/ (gkg') 0.910.11ab 0.95+0.18a 0.82+0.17b
A C/N 10.92+1.15a 10.87+1.65a 8.76+1.81b
AT A HfE GFE/ ( kJ'molC™) 102.83+3.48ab 106.04+4.48a 100.60+2.95b

Amrlt H/C 1.632+0.082b 1.833+0.103a 1.757+0.109a

ARk Lt o/C 0.039+0.016b 0.082+0.050ab 0.118+0.037a

W TP R A EEREIR 2 W 4" FoRIZN T #1T Kruskal-Wallis #5586, %04 W R #17 LSD K3, AF/NG FhEE

TR AN [R) R BE 8] 22 5+ .3 ( P<0.05 ), T [F] . Note: Data in the table are of mean standard deviation. The presence of "#" indicates that the factor

was tested by the Kruskal-Wallis test, while the absence of one indicates that the LSD test was used. Different lowercase letters indicate

significant differences between different depths ( P <0.05) . The same as below.
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Fig. 3 The variations in organic matter composition (a) and molecular properties (b ) in sediments with depth
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Table 2 The a-diversity index of bacterial and fungal communities

A o ZFEH Microbial a-diversity
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Fig. 4 Differences in the structure of bacterial (a) and fungal ( b) communities among different sedimentary layers
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Fig. 5 The mean relative abundance of dominant phyla of bacteria (a) and fungi (b ) in different sedimentary layers
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Table 3 The Mantel correlation test results (R’) between microbial community structure and environmental factors

H 5T Environmental factors

4074 Bacteria  ELPH Fungi A ML Organic matter

HLAkZH % Mechanical composition

AL Organic matter

FHLBA 5> K 5y FJEPE Organic matter components and molecular properties

0.217 0.271** 0.261**
0.532%** 0.534***
0.391%** 0.061
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Fig. 8 The effects of various environmental factors on microbial communities in different sediment depths
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