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Effects of grassland fairy rings on vegetation and soil fungi
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2. Department of Grass Science, School of Animal Science and Technology, China Agricultural University, Beijing 100193, China)
Abstract: Fairy rings are a unique ecological phenomenon caused by soil fungi. Through analyzing the influence of fairy
rings on nitrogen and phosphorus nutrition supply to vegetation, physical and chemical properties of soil, and soil fungi
structure, this paper aims to provide a theoretical basis for revealing soil fungi-fungi interaction. The results showed that the
vegetation biomass, nitrogen content, and phosphorus content in the area above the fairy ring were significantly higher than
those outside and inside the rings (P < 0.05). Soil physical and chemical properties of the three regions also changed sig-
nificantly (P < 0.05). The analysis of the alpha-diversity index of the fungal community showed that the diversity index of
soil fungi was significantly higher in the upper zone than in the outside zone (P < 0.05). Classification results showed that
the relative abundances of Agaricaceae, Cystobasidiaceae, Davidiellaceae, and Nectriaceae in the upper zone were
significantly higher than those in the outside area (P < 0.05). On the contrary, the relative abundance of fungi in Cysto-
filobasidiaceae, Chytridiaceae, and Cordycipitaceae was significantly lower in the upper zone than in the outside zone (P <
0.05). Correlation analysis showed that soil organic carbon and available phosphorus were important factors affecting the

composition of soil fungi.
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Figure 1 Schematic diagram of sample collection area
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Figure 2 Plant biomass, nitrogen, and phosphorus concentrations in different zones of fairy rings
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Different lowercase letters indicate significant differences among different zones at the 0.05 significance level; similarly for the following figures.
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Figure 3 Soil water content, pH, EC, and available nitrogen and phosphorus in different zones of fairy rings
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Figure 4 Soil fungal Shannon-Wiener index and overserved fungi number in different zones of fairy rings
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Figure 5 The relative abundance of soil fungi at family levels in different zones of fairy rings
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Table 1 Correlation analysis between soil physical and chemical properties and major microbial communities
RS0 SRt EHEH Fieiaie WaEH THEH M5kt KA hER
Soil indicator Agaricaceac  Cystobasidiaceae  Davidiellaceae ~ Mortierellaceae  Cystofilobasidiaceae  Nectriaceae ~ Chytridiaceae ~ Cordycipitaceae
4kE : " -
Wate I ~0.80 —0.65 ~0.86 —0.44 0.89 030 0.66 0.57
ater content
pH 0.34 0.46 0.28 047 —0.44 0.85" ~086" ~051
Electrical conductivity 0.37 -0.73 -032 0.61 0.49 -095 0.84 0.72
Total carbon —047 -0.78 ~043 0.75 0.60 0.92 -0.84 0.35
ER " 3
Total nitrogen 0.20 -0.46 0.28 0.26 -0.11 0.50 -0.83 0.80
21 . .
Total phosphorous 0.28 -0.26 0.36 0.27 -0.23 0.25 -0.69 0.96
AREA " . .
Available nitrogen 009 ~0.46 -0.61 0.19 0.68 0.47 -0.30 -0.10
A 2k - . . - .
Available phosphorus 097 057 0.84 ~0.61 ~0.93 ~0.69 034 0.42

*F1%* 43 B R IRTE0.05F10.01 7K T B3 HH 5%

* and ** indicates significant correlation at 0.05 and 0.01 significance levels, respectively.
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