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Abstract: Bacterioplankton play a crucial role in material cycling within reservoir ecosystems and drive biogeochemical cycles. This study
selected Wan'an Reservoir, a deep-water reservoir in Southeastern China, based on the vertical variation characteristics of water temperature
and dissolved oxygen and utilizing 16S rRNA gene amplicon sequencing technology, studied the variations in the composition, structure
and assembly mechanism of bacterioplankton communities during different thermal stratification periods in the reservoir. The results
indicate that during the formation of thermal stratification, the a-diversity of bacterioplankton was highest in the thermocline and lowest in
the hypolimnion. During the stabilization period, a-diversity was higher in the hypolimnion and lower in both the thermocline and the
mixed layer. In the recession period, a-diversity was elevated in both the thermocline and the hypolimnion, while it remained lower in the
mixed layer. Molecular ecological network analysis indicates that during the recession periods of thermal stratification, there of positive
correlation among bacterial lower level of modularity, and a more complex network association. During the period of thermal stratification
formation, the proportion of key species was at its highest (30%), followed by the recession period (24.38%) and the stabilization period
(21.6%). The neutral model explained 79.7%, 78.8%, and 64.1% of the community variations during the formation, stabilization, and

recession periods, respectively. The assembly of bacterioplankton communities is primarily driven by stochastic processes; however,
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environmental factors also play a crucial role in influencing bacterioplankton community structure. Throughout the three periods of thermal
stratification, the bacterioplankton community is mainly affected by dissolved oxygen, water temperature, chlorophyll a, nitrogen and
phosphorus nutrients. This study aids in the management of water environment and ecological status in reservoirs and the assessment of the
health of aquatic ecosystems.
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Tab.1 Depths of the mixed layer, thermocline, and stagnant water layer during thermal stratification

o2 K2 TERG (m) i (m) WIEH (m)

BEE 7.45~33.08 8.88~44.57 0~34.64
BIRE1 0~7.45 0~8.88

IR \m B 34.64~44.15
IRERE 2 33.08~40.94 44.57~49.87

i K2 40.94~60 49.87~60 44.15~45

i 5 L AN K 82 HIFE KR 0.5 m (U0.5). 10 m (U10). 25 m (U25). 35 m (U35), 45 m
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JR AR ASC T 17 45 M 5 VA R 4R, (DO 7KHR (T pH. 4R a (Chla). ¥ KoL SR (EC) LB ¥,
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AR, PCR ¥ $G4H T 16S rRNA E R V3-V4 X, 5414 314F:5°-CCTAYGGGRBGCASCAG: JE5I¥IH
806R:5’-R:GGACTACNNGGGTATCTAAT 146471, 32T illumina NovaSeq Ml J7-~F & % 3C 23 AT XK i /5
23t Reads #f#id €, ASVs (Amplicon Sequence Variants) [%BE, FRAETERIA. 5o DL HE #4071
31T 81446, 80322 55 80291 5/ 4IUHL, Ff ik M7 75453701 34861, 43019 5 28407, B 5 X531
A ROBAER 1Y Silva 1381 BHATYIRERE. 41 16S rRNA JE P 181 (1 I 7 B (R A7 T B R s 3
P, 359 NMDC10019048.
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T NRAZENRERE 2 TR, BEOKEFE A (B, £ 2). NHSN R RS E AR R 2 F
MRS/ BN, $RERE 1| SIREA)E T, REZ W KZ % LTSS T4, TP 5 PO P K4 i
BERIL, TR AR AR B, THIRIFE R K 2RI BT TR CODMa MIRERJZ 1 2R G I
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Fig.1 Vertical profiles of water temperature, dissolved oxygen
R 2 ARRG BRI BIK B 7 th 2 AR AU RHE
Tab.2 Vertical variation characteristics of nutrients in reservoirs during different thermal stratification periods
K #AZE TN (ug/L) TP (ug/L) NOs-N (ug/L) NO2-N (ug/L) NH4*-N (ug/L) PO#-P (ug/L)
U0.5 963.02441.11 77.6044.35 433.3349.58 10.8740.12 101.9342.26 2.4040.05

U10 952.40449.38 79.2049.90 506.00+10.15 11.3040.30 1040.07 4.3040.10
R U25 1184.23#173.1119.40+18.10 486.3346.43 12.4740.12 26.4740.27 2.3040.35
g U35 1017.90422.57 80.33%.72  442.6744.93 5.134.07 70.03+.8 21.0340.1

U45 1156.96474.08 76.5343.46  492.67+46.66 7.1340.09 87.2740.40 24.904.21
U60 1062.54+13.52101.2041.30 472.3348.08 4.2340.06 18.7540.92 2.0340.06
U0.5 4614.95425.00 161.57#1.99  45.6740.58 0.3540.07 127.7340.75 0.8340.06
el Ul0  883.6946.02 147.3542.29  450:10.70 1240.39 150.0645.16 2040.07
U25 914.11#7.71 165.6942.07 42.6740.58 040 10.8340.98 1.4340.38




U35 759.2749.09 147.46+1.06 241.67+2.08 049 81.4043.92 2.1540.07

U45 1087.03#5.31 157.47#.81 64.33+.15 049 37.05+1.20 1.7020.10
U60 739.60+14.41 141.80+1.61 182.00+1.00 1.3740.06 205.2046.86 0.9740.06
U0.5 967.87#41.45 79.3740.74  175.0043.46 10.6740.12 40.40+1.56 1.23%0.03
U10 2196.92#19.99 152.33#1.15 468.67+14.43 3.5340.15 9.3340.40 3.8040.07
HIRHA U25 2166.61431.71188.58+16.09 395.6342.83 10.6740.40 50.9740.12 2.9740.09

U35 144.7333.23 254620.90 130.00+1.73  14.60#0.17  720.03+48.56  74.83+1.85
U45 3780.1148.02 825.4042.94 146.67+1155  4.57#0.90  625.4749.06  177.10#4.16
R 3 ANFERG R K B A R T ) 2 AL

Tab.3 Vertical variation characteristics of physicochemical properties in reservoirs during different thermal

stratification periods

K# #yZ CODmn (mg/L)  Chla (pg/L) DO (mg/L) pH  JKiE (°C) HEE (us/cm)
U055 2.04+40.006 17.4430.1 9.3040.2  7.7520.01 25.63#0.1  39.2040.1
U10  3.110.002 1.2040.02 45340.02  6.4020.00120.5140.006  33.1020.06
. u25 2.6920.02 0.2740.01 7114001  6.5940.02 19.4140.003  28.1040.06
u3s 7.1240.03 0.3210.02 3.9840.03  6.2940.01 18.0240.01  31.5040.2
u45 3.4240.02 0.1320.01 0.0330.001  6.3120.01 13.0020.002  40.6020.06
ue0 2.8140.02 0.3320.01 0.0020 6.6240.01 12.8530.01  130.7020.06
uo0.5 9.974.4 7.9430.2 11.6240.2  9.4940.04 3237402  49.67405
u10 7.0530.2 0.5410.03 0.4540.01  6.4540.01 27.2740.03  40.4020.1
- u25 6.1020.2 0.3520.01 0.3620.01  6.1420.01 23.6820.01  30.0020.06
u3s 3.1530.2 0.210.02 2.7240.01  6.2240.001 22.2440.01  29.1740.06
u45 5.8410.2 0.3140.01 0.39#0.01  6.0920.01 2054003  35.800.8
ue0 2.9930.8 1.7440.01 0.1840.001  6.3120.01 13.1320.001  48.7320.06
uo0.5 1.2840.04 6.7920.04 2.2540.02  6.3420.01 259302  41.6020.2
u10 6.280.06 5.480.04 0.9640.02  6.2440.002 25.3240.02  41.1340.01
HIBH U25 5.7640.1 6.27340.03 1.0240.06  6.2340.03 25.2740.03  41.33#2.1
u3s 3.0920.04 0.4320.03 0.2040.03  6.2240.04 24.1340.04  43.6020.2
u45 3.6620.02 0.4920.05 0.1640.02  6.3140.06 14.60#0.3  55.1740.09

2.2 ARG R I AN o 2 e AR A

ANEBSYZ0THA, T2 K EEF AN E 2 LIARFEH ] (Proteobacteria) SR ] (Actinobacteria) A
F TR SRR E B E4HB (Cyanobacteria) JEBER ] (Firmicutes) S5#JAT ] (Bacteroidota) [
B RoE R E ] (Bacteroidota) FEfll 1] (Verrucomicrobiota) LK WEZHE (Cyanobacteria) 35
BiE. ARG E i, BE HIRERZE 5IRE 2 B B 1] (Actinobacteria) F & T4 JE B[] (Proteobacteria);
JHIEHIREEER ] (Firmicutes) SHTFE ] (Bacteroidota) fEHT/K/ZFEERIN: MWEAM. FBeznEE
B, FRERACHIIIE G ZE R (B 2a-o). ERAM. fE i SHIR, #F4 5% Shannon-Wiener Al
Piclou $6EUTEAR FI# 2 Z R AR A —5 (B 2d-o). RN, o« ZHMERKESTREES
THKZE: BAERRKZE SHKEU RS B SHKEZBFES KT ERZER (P<0.05), TMiRKZS5E
HEMERB /N FREHNSEREESHER, 2IHKERSTIRAZ® TIRKZER#ES: Shannon-
Wiener Z FHVEREEIRIRE SHOKEAESRUTKE ERZER (P<0.05); JHBIAR, REKZE& THKZEET
RERE, BERRKZESREGZ. WERSHKEEESRIKT EMZESR (P<0.05). ARG, HIRHREK
ESK R 1 o ZRMETFIERGE: WKZE S AW ZEER KT BINZESR (P<0.05), TMiiRER
EHIREGZEZ RN ZERE .
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Fig.2 Analysis of the a-diversity and community composition of bacterioplankton communities during different
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Fig. 3 PCoA analysis of bacterioplankton communities during thermally stratified formation (a), stabilization (b),

and recession (c) periods
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Fig. 4 Ecological network of bacterioplankton during thermally stratified formation (a), stabilization (b), and
recession (c¢) periods and (d) topological properties of molecular ecological networks of bacterioplankton during
different thermal stratification periods. Nodes of different colors represent different gates, and node size is set by

degree; The blue line represents negative correlation, while the yellow line represents positive correlation
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Fig. 8 Dynamic patterns of bacterioplankton communities responding to changes in the external environment
during different thermal stratification periods in deep-water reservoir
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