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Abstract: Mycoplankton play a key role in the marine food web and biogeochemical cycling.
[Objective] To reveal the community structures of mycoplankton across different seasons and
their key environmental drivers, we collected the surface water samples from seven stations in
July (summer), September (autumn), and December (winter) 2017 and March (spring) 2018 in
the Maowei Sea, Beibu Gulf, Guangxi Zhuang Autonomous Region. [Methods] We employed
high-throughput sequencing of the internal transcribed spacer (ITS) gene to analyze the
community structure and diversity of mycoplankton. [Results] The mycoplankton in the
Maowei Sea belonged to 374 species, 282 genera, 167 families, 71 orders, 26 classes of 6 phyla.
Ascomycota (82.14%) and Basidiomycota (10.74%) were the dominant phyla, with the total
relative abundance of 92.88%. The Shannon and Simpson indices of the mycoplankton were the
highest in spring, while the Chaol and Richness indices were the highest in winter.
Furthermore, the results of principal coordinate analysis (PCoA) and analysis of similarities
(ANOSIM) showed that there was a significant difference in the beta diversity of mycoplankton
community among different seasons (R=0.591 2, P<0.001). The random forest modeling analysis
(RF) revealed that 20 species of mycoplankton including Aspergillus flavus, Gloeoporus
dichrous, Aspergillus subversicolor, Whalleya microplaca, and Lentinus sguarrosulus were
sensitive to environmental changes and could be used to assess the eutrophication status of the
Maowei Sea. The Spearman correlation analysis showed that the alpha diversity of
mycoplankton was positively correlated with seawater pH, salinity, and dissolved oxygen
(P<0.05) and negatively correlated with temperature, chlorophyll-a (Chl-a), and total organic
carbon (P<0.05). The variance partitioning analysis (VPA) indicated that nutrients were the key

P4 actamicro@im.ac.cn, 7 010-64807516



Mg | AR, 2023, 63(11)

4401

factors affecting the community structure of mycoplankton. [Conclusion] This study provides a
theoretical reference for revealing the diversity of marine mycoplankton in Beibu Gulf and a
scientific basis for eco-environment monitoring and resource utilization in the Maowei Sea.
Keywords: Beibu Gulf; Maowei Sea; mycoplankton; community structure; diversity; random
forest model; internal transcribed spacer (ITS) gene
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Table 1 One-way ANOVA test on variation of each water chemical parameter in different seasons
Index P All Spring Summer Fall Winter

T/°C <0.001 24.500+6.400 24.100+0.200 27.900+0.400 31.500+0.300 14.900+0.200
pH <0.001 7.623+0.204 7.784+0.086 7.773+0.123 7.47440.181 7.483+0.162
Sal (%o) <0.001 18.045+5.22 21.222+1.898 17.768+4.543 12.281+£5.784 20.871+1.97
DO (mg/L) <0.001 7.701+1.362 8.992+0.202 6.500+0.481 6.232+0.389 8.910+0.210
NO; -N (mg/L) <0.001 0.024+0.026 0.015+0.005 0.011+0.004 0.062+0.023 0.006+0.002
NO; -N (mg/L) <0.001 0.336+0.161 0.376+0.046 0.532+0.137 0.314+0.108 0.149+0.038
NH,'-N (mg/L) <0.010 0.109+0.047 0.143+0.029 0.107+0.034 0.122+0.062 0.064+0.009
Chl-a (pg/L) <0.010 2.235+1.141 1.607+0.442 2.943+1.461 3.100+0.910 1.390+0.408
TDN (mg/L) <0.010 0.691+0.148 0.765+0.059 0.633+0.121 0.790+0.190 0.569+0.070
DIN (mg/L) <0.001 0.469+0.185 0.535+0.078 0.650+0.117 0.498+0.133 0.219+0.047
DIP (mg/L) <0.001 0.029+0.014 0.044+0.012 0.015+0.004 0.038+0.006 0.018+0.006
TDP (mg/L) <0.001 0.062+0.019 0.084+0.004 0.038+0.011 0.058+0.012 0.064+0.011
TOC (mg/L) <0.001 1.199+0.293 0.938+0.157 1.34440.194 1.470+£0.292 1.065+0.150
COD (mg/L) <0.001 2.816+0.710 2.508+0.446 3.417+0.615 3.218+0.595 2.205+0.472
EIl <0.001 9.542+7.045 13.632+6.573 7.452+2.242 14.543+7.045 2.242+1.676

Temp: Temperature; pH: pH value; EI: Eutrophication index.
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Figure 2 The alpha diversity indices (Shannon (A), Simpson (B), Chaol (C), and Richness (D)) in different
seasons. In the box plots, the upper whisker represents the maximum value; The upper line of the box represents
upper quartile; The center line inside the box represents the median; The lower line of the box represents lower
quartile; And the lower whisker represents the minimum value. Different lowercase letters represent significant
differences (P<0.05), and the same lowercase letters represent no significant differences (P>0.05).
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Figure 5 Correlation between alpha diversity index and environmental factors. Temp: Temperature; pH: pH
value; Sal: Salinity; DO: Dissolved oxygen; NO, -N: Nitrite-nitrogen; NO; -N: Nitrate-nitrogen; NH,"-N:
Ammonium-nitrogen; Chl-a: Chlorophyll-a; TDN: Total dissolved nitrogen; DIN: Dissolved inorganic
nitrogen; DIP: Dissolved inorganic phosphorus; TDP: Total dissolved phosphorus; TOC: Total organic
carbon; COD: Chemical oxygen demand; EI: Eutrophication index. *: P<0.05; **: P<0.01; ***: P<(0.001.

http://journals.im.ac.cn/actamicrocn



4408

YANG Shu et al. | Acta Microbiologica Snica, 2023, 63(11)

Spring samples

Water quality parameters Nutrient parameters

Residuals=32%

Water quality parameters

Summer samples

Water quality parameters Nutrient parameters

Residuals=10%

All samples

Nutrient parameters

18%

Residuals=57%

Fall samples
Water quality parameters

38% | 49%

Residuals=8%

Nutrient parameters Water quality parameters

Winter samples
Nutrient parameters

Residuals=9%

6 KEESHCEE. pH. £iE . Chl-a 1 DO)5EFE F(NO, -N. NO; -N, NH;-N. DIN,

TDN. TDP. TOC. TDP 1 COD)HIFE N7

Figure 6 Variation partitioning analysis of the effects of water quality parameter (temperature, pH, salinity,
Chl-a, and DO) and nutrients (NO, -N, NO5 -N, NH,"-N, DIN, TDN, DIP, TOC, TDP, and COD) in

seawater.
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