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Abstract: Bacterioplankton play an important role in freshwater ecosystems such as rivers. In order to explore the seasonal dynamics and
driving mechanisms of bacterioplankton communities in the Yarlung Zangbo River basin in the southeastern Himalayas, we analyzed the
diversity, biogeographical patterns and driving factors of bacterioplankton communities at 33 different sites over the course of a year using
16S rRNA high-throughput sequencing technology. Our focus was on spring (May), summer (July) and autumn (September). The results

showed that: (1) Proteobacteria, Actinobacteriota, Bacteroidota and Cyanobacteria were the dominant phyla throughout the year.
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Proteobacteria had the highest abundance, with spring having the highest abundance, followed by autumn and then summer. The
bacterioplankton community diversity indices (Shannon, Simpson and Chaol) in spring were the lowest and differed significantly from
those in the other seasons. (2) Significant differences were observed among the bacterioplankton communities in the three seasons, with
B diversity and component decomposition indicating that these differences were primarily driven by species turnover. A significant trend
of geographic distance attenuation was observed in each season, with autumn experiencing the fastest decline rate. (3) The Neutral
Community Model and the Modified Stochasticity Ratio indicated that stochastic processes dominated the assembly of bacterioplankton
communities in spring, whereas deterministic processes dominated in summer and autumn. (4) Co-occurrence network analysis revealed
that the interactions between species in the bacterioplankton communities during the three seasons were primarily synergistic and that
each network exhibited a high degree of modularity. (5) Bacterioplankton communities are influenced more by environmental factors than
geographical factors. The key factors affecting bacterioplankton communities in spring are EC, COD, TN, ALT and DO, whereas in
summer they are TUR, EC and pH. In autumn, the key factors are ALT, DO, EC and WT. These results demonstrate that bacterioplankton
communities in the rivers of the southeastern Himalayan basin are influenced by geographical distance, species interactions and various
environmental factors, with differences observed across seasons.
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Fig.1 Distribution of river sampling sites in the southeastern basin of the Himalayas
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Fig.2 Communities composition (a. Total; b. Spring; c. Summer; d. Autumn) and a diversity (e. Shannon diversity index; f. Simpson
diversity index; g. Chaol diversity index) of bacterioplankton in the river of the southeastern Himalayan basin (***, P < 0.001; ns:
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Tab.1 The topological characteristics of co-occurrence networks of bacterioplankton communities

in the river of the southeastern Himalayan basin

W 2% ¥ M 4EFR Network topological indicators K= Bz ZE
4 %0 Number of nodes 115 95 141
5% Edges 560 628 1276
ERFME Connected component 10 21 11
M 4% B 4% Network diameter 13 5 9
PHJE Average degree 9.739 13.221 18.099
L A% Modularity coefficient 0.653 0.454 0.513
K% Density of figure 0.085 0.141 0.129
PR AL Mean clustering coefficient 0.689 0.777 0.805
142K Mean path length 4.408 2.24 3.274
TEAHKELH] Positive correlation (%) 100% 99.36% 97.96%
AR H] Negative correlation (%) 0 0.64% 2.04%

Wt = ANZEA LA N 43T (Detrended Correspondence Analysis, DCA) &I, 5 il 5 i KAEIY K
T3, MCRFAMTEX AT (CCAY A B & Z= T B R T X Vi 4 g v g, g5 RanEI s (& 6 b-
A, FE K3 AR CCA TR/ A AR 1 40 TR V& 25 40 = AR A ) 25.36% 23.45%- 28.26%.
TERZE, BB RFIEE — 32 Rl Ve 4 b B V8 45 W AR AL FE 2 Tl 14.07% 0 11.29%, Hf, EC.
COD. TN. ALT 1 DO (R2=0.75. 0.56. 0.44. 0.42. 0.42, P<0.001) =R Z1F M EFEIE AR i
KIMEREER T £ H 2=, 28— = RhoR0 38 — S ok v e 40 B B V8 A8 Ak AR B2 23 1A 12.29%F0 11.16%, TUR
EC Al pH (R?=0.95. 0.90. 0.55, P<0.001) &M & Z=VF e 4 b BF A Al KIARR 7o KRS — &
R S TV D A R R S AR A AR R P 23 ) 14.92% 11 13.34%, TUR. ALT. DO. EC fl WT

(R?2=0.96. 0.83. 0.80. 0.75. 0.73, P<0.001) & 50mAK =i 40 ol BF 5 LA KRR R+ R A
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