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and function in Zhejiang and Fujian coastal ecological
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Abstract: [Objective] This study investigated the temporal and spatial changes of bacterioplankton
community in Zhejiang and Fujian coastal ecological pasture technology demonstration areas through
four voyages in different seasons, aiming to explore their potential impact on the marine ecosystem.
[Methods] The 16S rRNA gene V4 region of bacterioplankton was sequenced for 128 samples from
four seasonal voyages in two demonstration areas. The composition, diversity and functions of
bacterioplankton were compared among different seasons and between different demonstration areas.
[Results] A total of 2 510 976 high-quality bacterioplankton sequences were obtained from 128 samples
after quantization. The main dominant bacterioplankton groups in the two demonstration areas were
Alphaproteobacteria, Gammaproteobacteria, Betaproteobacteria, Actinobacteria, Flavobacteria, etc.
The a-diversity index of the bacterioplankton in the two demonstration areas fluctuated with seasonal
succession and had significant correlations with most of the environmental factors. The
bacterioplankton community assembly in Zhejiang and Fujian coastal areas varied over time, and
diffusion restriction was the most important ecological process in the two demonstration areas (except
the Taishan island demonstration area in autumn). This finding was confirmed by the distance decay of
Bray-Curtis similarity in the two demonstration areas. The prediction with functional annotation of
prokaryotic taxa (FAPROTAX) demonstrated that the bacterioplankton in the two demonstration areas
were mainly involved in chemoheterotrophy and nitrogen/sulfur cycle, which were associated with the
changes of local environmental factors to a certain extent. [Conclusion] The structure of the
bacteiroplankton community in Zhejiang and Fujian coastal ecological pasture technology
demonstration areas was affected by geographical distance, physicochemical factors, and seasons. The

potential ecological functions of bacterioplankton dominated by chemoheterotrophs varied among
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different seasons. Revealing the changes of potential ecological functions and community assembly of

bacterioplankton provides theoretical support for the future development of marine pasture at the

microbial level.

Keywords: ecological pasture; bacterioplankton; 16S rRNA gene; community assembly; function
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Figure 2 Spatio-temporal variation of alpha diversity in demonstration areas. A: variance of Chaol index
among different seasons in demonstration areas; B: variance of richness index among different seasons in
demonstration areas; C: variance of Shannon index among different seasons in demonstration areas; D:
variance of Simpson index among different seasons in demonstration areas. Different lowercase letters on the
error line indicate significant difference between the two groups based on one-way analysis of variance

(one-way ANOVA, P<0.05).
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Figure 3 Spearman correlation between alpha diversity and main environmental factors in demonstration
areas. The numbers in the grid represent the Spearman correlation index between the alpha diversity index
and the corresponding environmental factors. The blue square represents a significant negative correlation,
the red square represents a significant positive correlation, the darker the color, the more significant the
correlation. The white squares represent insignificant correlations. T: water temperature; DO: dissolved

oxygen; TN: total nitrogen; TP: total phosphorus.
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Figure 4 The main changes of bacterioplankton in the demonstration areas at class level.
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Figure 5 Changes in beta diversity of bacterioplankton community structure in demonstration areas. A:
PCoA (principal coordinate analysis) based on Bray-Curtis dissimilarity of bacterioplankton in Dongtou and
Taishan island demonstration areas; B: PCoA of bacterioplankton in Dongtou demonstration area based on
Bray-Curtis dissimilarity; C: PCoA of bacterioplankton in Taishan island demonstration area based on
Bray-Curtis dissimilarity. The R* and P-values in the figures are based on PERMANOVA (permutational

multivariate analysis of variance).
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Table 1 The difference of bacterioplankton community

structure in different seasons in the demonstration
areas

Seasors Dongtou . Taishan isla?nd
demonstration area demonstration area
Winter vs spring 0397 0.453"™"
Winter vs summer ~ 0.367 0.404""
Winter vs autumn ~ 0.259 0.451""
Spring vs summer ~ 0.359""" 0.405™""
Spring vs autumn ~ 0.438""" 0.587"""
Summer vs autumn  0.309" 0.400™"

PERMANOVA (permutational multivariate analysis of
variance) was used to analyze differences between groups.
The value in the table was R?, and *** represented P<0.001.
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Figure 6 The mechanism and geographic pattern of bacterioplankton community similarity in demonstration
areas. A: the mechanism of bacterioplankton in Dongtou demonstration area; B: the mechanism of
bacterioplankton in Taishan island demonstration area; C: geographic pattern of bacterioplankton community
similarity in Dongtou demonstration area; D: geographic pattern of bacterioplankton community similarity in

Taishan island demonstration area.
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Figure 7 Relationship between bacterioplankton
and main environmental factors in demonstration
areas. Before redundancy analysis (RDA), we use
variance inflation factors (VIFs) to test whether
collinearity between environment/space
factors, and remove variables with inflation factors

exists

greater than 20. At the same time, the forward
selection method was used to select explanatory
variables with significant influence (P<0.05) for
further T: water temperature; DO:
dissolved oxygen.

analysis.
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Figure 8 Annual changes of bacterioplankton ecological function in demonstration areas. A: PCoA
(principal coordinate analysis) of the ecological function of bacterioplankton in Dongtou demonstration area
based on Bray-Curtis dissimilarity; B: PCoA of the ecological function of bacterioplankton in Taishan island
demonstration area based on Bray-Curtis dissimilarity; C: seasonal variation of the main ecological functions
of bacterioplankton in Dongtou demonstration area; D: seasonal variation of main ecological functions of
bacterioplankton Taishan island demonstration area. The R” and P-values in the PCoA figures are based on
PERMANOVA (permutational multivariate analysis of variance). The colorful blocks below the heat map
represents different seasons. a: chemoheterotrophy; b: aerobic_chemoheterotrophy; c: hydrocarbon degradation; d:
nitrate_reduction; e: aliphatic non_methane hydrocarbon_degradation; f: aromatic_compound_degradation;
g: aromatic_hydrocarbon_degradation; h: nitrogen respiration; i: nitrate respiration; j: animal parasites_
or_symbionts.
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