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Characteristics of microbial community distribution in the Three Gorges Reservoir

area under dual perspectives of elevation and season
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Abstract: To investigate the impact of periodic fluctuations in the water level fluctuation zone on soil microbial community
structure in the Three Gorges Reservoir, this study focuses on the water level fluctuation zones of Longtanping and Lanlingxi

near the dam. Soil samples were collected from three elevation intervals: under 160m, between 160—170m, and above
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170m during spring, summer, and autumn. The microbial community structure was analyzed using phospholipid fatty acids
(PLFAs). The results indicated that microbial community distribution was significantly influenced by elevation and season,
with the bacterial abundance accounts for 73.5%. Microbial mass and bacterial abundance showed a “ unimodal ”
distribution pattern with the increase of altitude, the microbial biomass in the 160—170m elevation interval was 24.5% and
22.5% higher than that in the intervals below 160m and above 170m, respectively, while the bacterial abundance was 8.7%
and 3.2% higher than that in the other two intervals, respectively. Seasonally, the changes in microbial biomass and
bacterial abundance over time also showed a “unimodal” distribution pattern, and reached the highest in summer, and the
abundance of fungi and actinomycetes was the highest in autumn. The results of the two-way analysis showed that elevation
has a significant effect on various microbial groups, but the influence of season on the microbial community is more
pronounced. In each region, both season and elevation affected microbial groups, and there was a significant interaction
effect of season and elevation on fungi. Fungi were more adapted to the Longtanping area, which had a higher pH, while
there was no significant difference in the abundance of actinomycetes across different regions and elevations. Redundancy
analysis (RDA) indicated that the two principal components explained 42.85% of the microbial community, with the
environmental factors affecting the microbial community structure being mainly soil organic carbon (SOC, 33.8%) , total
soil nitrogen (TN, 1.1%) , and pH (8.2%). SOC and pH are key driving factors for the microbial community structure,
with pH primarily driving changes in the microbial community in Longtanping area, and SOC mainly influencing the
microbial community in the lower pH region of Lanlingxi. Correlation analysis between soil physicochemical factors and
biological groups indicated a positive correlation between microbial biomass and bacterial abundance, both of which were
positively correlated with the environmental factors SOC, TN, and pH, whereas fungal abundance was negatively correlated
with bacteria and actinomycetes, respectively. This study reveals the impact patterns of fluctuating water levels and seasonal
changes on microbial communities, providing an important theoretical basis for the ecological protection and restoration of

the fluctuating zone in the Three Gorges Reservoir.

Key Words: Three Gorges Reservoir; water level fluctuation zone; bacteria; microbial community
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Table 1 Physical and chemical properties of soil at different elevation intervals

F5 4% Index HiIX Area <160m 160—170m >170m DA I

SOC/(g/kg) LR 12.6 14.4 12.8
PR 13.9 17.2 14.2

TN/ (g/kg) =l 73t 1.1 1.3 1.1
TR 1.2 1.5 1.3

pH ZBE 7.1 7.2 7.1
/ARG 7.6 7.8 7.7

TN 235 Total soil nitrogen ; SOC ; -3 S A HLEK Soil organic carbon
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Table 2 Two-way analysis of variance on microbial community distribution by altitude and season

6k Hb X K Elevation Z Season TR XZE T ElevationxSeason
Index Area F P F P F P
WA Y MR 0.72 ns 43.61 s o o 1.23 ns
Microbial biomass/ ( nmol/g) TR BT 2.88 # 3.38 * 1.08 ns
YT BE 14.46 . 129.04 . 1.50 ns
Bacteria/ % PR 11.83 s s o 14.98 o o 0.69 ns
LT 2ZRIR 2.85 ns 5.48 e 3.05 *
Fungi/% PR 23.46 s s o 17.91 s s o 38.28 5 o o
TR =733 0.34 ns 95.35 ok 0.83 ns
Actinobacteria/ % I 2.88 # 24.92 - 4.58 e
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Table 3 Variation values of microbial communities in different elevation intervals

FEHE Index Hi1IX. Area <160m AR 160—170m >170m VA |
WA Y T H X 1.93+0.13a 2.40+0.07b 1.96+0.19a
Microbial biomass/( nmol/g) 2 IRIE 1.74+0.24a 2.03+0.16b 1.93+0.17a
Sy B 2.12+0.24a 2.77+0.06b 2.00+0.35a
i) A b X 70.23+0.99a 76.35+0.58b 73.97+0.59
Bacteria/% 3t 69.20+0.62a 73.94+1.34b 72.64+0.44b
TR T 71.25+1.73a 78.77+0.43b 75.31+0.82a
HH EHHLIX 12.67+0.60b 11.5420.74b 9.81+0.34a
Fungi/ % B3t 11.91£1.24a 9.37+1.20a 9.71+0.84a
Ty B 13.43+0.22b 13.7120.44b 9.91+0.37a
TR TR S i X 6.73+0.71a 6.47+0.39a 6.1020.25a
Actinobacteria/% LR 10.39+1.04ab 10.66+0.77a 9.75+0.56a
Je LT 3.06+0.42a 2.28+0.11a 2.45+0.13a
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Fig.2 Abundance of fungi, bacteria, and actinobacteria in different seasons
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Fig.4 Redundancy analysis of microbial communities in Lanlingxi and Longtanping
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