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Community structure of fungi in crust of carbonatite
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Guizhou, China

Abstract: [Objective] Lithogenic fungi play an important role in the biological weathering of
carbonatite. It is of great significance for understanding the weathering effect of fungi on rocks
to investigate the community structure of fungi in weathering crust of carbonatite weathered for
different time in typical karst areas of central Guizhou. [Methods] The abandoned carbonatite
headstones in the south of Huaxi District in central Guizhou were selected and the weathering
crust of carbonatite weathered for different time was sampled, followed by metagenomic
sequencing of the samples. Moreover, statistical methods were used to analyze the structural
and functional characteristics of fungal communities. [Results] A total of 1 087 fungal species
were identified from 18 weathering crust samples, which belonged to 538 genera, 44 classes,
and 9 phyla. The number and composition of fungal communities varied greatly among
different samples. During the weathering of carbonatite, Ascomycota dominated the fungi, and
the average relative abundance was >95%. The abundance showed significant decreasing trend
with the weathering. According to the Shannon index and Simpson index, the diversity of fungi
community in the crust decreased first, then increased, and finally reduced with the
weathering. A total of 3 379 478 genes related to KEGG pathway level 3 were detected from all
samples, which were mainly involved in the metabolism and transportation of materials and
energy. The main microbiota related to carbon cycle, nitrogen cycle, and sulfur cycle belonged
to Ascomycota, which showed a decreasing trend with the weathering. The results of
redundancy analysis (RDA) suggested that ferric oxide (Fe,Os3), total nitrogen (TN), and total
phosphorus (TP) were important environmental factors affecting the community structure
succession of fungi on the crust. [Conclusion] The weathering of carbonatite intensifies over
time, which allows for the formation of microhabitat on rock surface, thus the material
accumulation, and colonization of microorganisms, especially fungi. There were significant
differences in the fungal communities of carbonatite weathered for different time. Fungal
communities on carbonatite surface also change from r strategy to K strategy with the
weathering.
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Table 1 Sample plot information table

Sample Erection time Weathering years (year)  Slope (°) Aspect Elevation (m)
S919 2002 19 8 Shady slope 1155
S912 2001 20 9 Half sunny slope 1150
S937 1999 22 6 Half sunny slope 1158
S914 1998 23 8 Half sunny slope 1148
S962 1998 23 3 Shady slope 1 164
S936 1987 34 7 Half sunny slope 1167
S935 1984 37 7 Shady slope 1 146
S950 1984 37 5 Shady slope 1162
S910 1982 39 8 Shady slope 1169
S777 1974 47 3 Shady slope 1157
S938 1963 58 5 Half sunny slope 1168
S907 1949 72 8 Shady slope 1120
S955 1945 76 3 Shady slope 1150
S666 1933 88 6 Shady slope 1155
S917 1917 104 8 Half sunny slope 1161
S333 1888 133 2 Shady slope 1134
S999 1860 161 5 Shady slope 1149
S928 1808 213 6 Half sunny slope 1168

1.3 RACREBUL ST

Z i (Rl AL 750 ) XA FE 3R 53 o0
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Figure 2 Physical and chemical properties of weathering crust of carbonatite with different weathering years.
OC: Organic carbon; TN: Total nitrogen; TP: Total phosphorus; TK: Total potassium; Al,O;: Aluminium oxide;
CaO: Calcium oxide; Fe,Oj3: Ferric oxide; SiO»: Silicon dioxide; K,O: Potassium oxide.
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Figure 3 Relative abundance of fungal community composition in carbonatite weathering crust with different
weathering years. A: Characteristics of fungal communities at phylum level. B: Characteristics of fungal
communities at genus level.
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Figure 4 Relative abundance changes of main fungal taxa in carbonatite weathering crust with different
weathering years. A: Changes of relative abundance of Ascomycota. B: Changes of relative abundance of
Basidiomycota. C: Changes of relative abundance of Chytridiomycota. D: Changes of relative abundance of
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3.75%), “AAfbL#EmR 1k (oxidative phosphorylation,
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pathways,

Table 2 Fungal diversity index of carbonatite weathering crust with different weathering years

Sample Weathering years (year) Shannon index

Simpson index

Chaol index Ace index Coverage index

S919 19 5.03 0.98
S912 20 4.82 0.97
S937 22 4.45 0.97
S914 23 4.07 0.88
S962 23 4.45 0.96
S936 34 4.37 0.97
S935 37 3.93 0.93
S950 37 4.65 0.97
S910 39 4.43 0.96
S777 47 4.15 0.95
S938 58 4.24 0.94
S907 72 4.27 0.95
S955 76 4.94 0.98
S666 88 4.57 0.97
S917 104 3.47 0.82
S333 133 4.28 0.95
S999 161 4.19 0.90
5928 213 3.99 0.94

838 838 1
1414 870 1
2115 862 1
757 757 1
798 798 1
2924 747 1
616 610 0.99
713 713 1
7676 617 0.99
5098 773 1
743 729 1
761 737 1
2349 721 1
5170 663 1
3906 708 1
756 750 1
4212 684 1
369 369 1
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