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Succession and interaction of fungal community during a diatom
bloom in Xiangshan Bay
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School of Marine Sciences, Ningbo University, Ningbo, Zhejiang 315832, China

Abstract: [Background] Harmful algal blooms (HABs) in coastal waters can significantly change the
composition of microbial community, thereby affecting the cycling of carbon and nitrogen in the ocean.
Fungi are important decomposers in the ocean, but the impact of HABs on fungal community has not been
elucidated. [Objective] Clarifying the influence of HABs on the fungal community is of great importance
for further explaining the effect of HABs on material cycle in the ecosystem. [Methods] Through ITS1
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amplicon sequencing, we analyzed the response of fungal community to an early-spring diatom bloom in
2017, in order to investigate the dynamic and co-occurrence patterns of the community. [Results] The
alpha diversity indices of the fungal community changed significantly among four bloom stages, and they
were all correlated with phosphate, nitrate, and nitrite (P<0.05). At the phylum level, the fungal
community was dominated by Ascomycota (relative abundance: 90.2%) and Basidiomycota (8.27%),
among which Ascomycota was dominant across the four stages. At the class level, fungi from
Leotiomycetes (16.1%) and Eurotiomycetes (9.3%) were the most abundant. The succession of fungal
community was mainly driven by the abundance of harmful algal species, but changes in environmental
factors including nitrate, nitrite, and phosphate were also responsible. Co-occurrence network was mainly
composed of Helotiales, Eurotiales, Xylariales, Saccharomycetales, and Agaricostilbales. [Conclusion]
The fungal community demonstrated obvious succession during the diatom bloom, which was mainly
induced by diatom abundance, as well as environmental factors. The interaction of the fungal community
within group was stronger than that between groups during the bloom, which is important for maintaining

community stability.

Keywords: diatom bloom, fungal community, high-throughput sequencing, Xiangshan Bay
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Table 1 Relationship between alpha diversity and environmental factors based on Pearson correlation analysis

PRE R T )} 3 RGET SN FEE AR AL
Environmental factors Evenness Phylogenetic diversity Richness Shannon index
B LR Nitrate 0.608** 0.764** 0.784%* 0.605**
W AE AR LR Nitrite 0.466* 0.447%* 0.492%* 0.470%*
iR EL Phosphate 0.460%* 0.583** 0.628** 0.462%*
fEREL Silicate 0.380* 0.574%** 0.577** 0.372
%4 DO 0.017 —0.231 —0.278 0.013

pH —0.387* —0.529%** —0.554** —0.382
L2 4 COD -0.359 —0.572%* —0.599%* -0.352
4%% a Chla —0.226 —0.422* —0.446 —0.228
-k Ammonium —0.180 —0.033 0.092 —0.174
ERFE Salinity —0.137 0.071 0.0095 —0.134
i Temperature -0.179 —0.099 —0.016 —0.177

Note: *: P<0.05; **: P<0.01
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Figure 5 Differences of fungal community and their
correlation with environmental factors
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Note: Succession patterns of fungal community were analyzed by

CAP, and the differences of fungal community between two bloom
stages were analyzed by ANOSIM (upper right, all P<0.05)
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Table 2 PERMANOVA analysis based on Bray-Curtis
dissimilarity for correlations between environmental
variables and fungal community

Variables R’ P
B2 BB Bloom stages 0.725 <0.001
fil§ iR L Nitrate 0.367 <0.001
AR L Nitrite 0.354 <0.001
WL EL Phosphate 0.343 <0.001
R Temperature 0.318 <0.001
pH 0.308 <0.001
{2575 4 &= COD 0.223 <0.001
FEBREL Silicate 0.205 <0.01
#ifif 4 DO 0.194 <0.01
M4¢% a Chla 0.161 <0.01
£ Ammonium 0.159 <0.01
EHJF Salinity 0.083 0.072

° o o ©
Module I1 (24.2%) ® Module I1I (24.2%)
Other modules (8.56%)
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Note: A: Nodes colored by taxa at order level; B: Modules. The size of each node is proportional to the number of connections
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