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Abstract: Soil fungi in urban green space, including plant and animal pathogens, threaten plant growth as well as human
health. These fungi can be found in various soil types, including urban green space. However, there is a lack of knowledge

regarding the distribution and influencing factors of pathogenic fungi in soils of urban green space. In this study, we
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conducted research in Shanghai’s urban green spaces to investigate the diversity and influencing factors of soil pathogenic
fungi. We found that the greater diversity of plant pathogenic fungi was primarily distributed in the outside of the middle ring
road, while the higher diversity of animal pathogenic fungi was mainly concentrated in the inner ring road. In addition,
according to the FUNGuild annotation, plant and animal pathogens accounted for 10.7% and 5.7% of the total fungal
species, respectively. Specifically, the Volutella, Monographella, Gibberella, Clonostachys and Curvularia were the
dominant plant pathogenic fungi, which account for 66% of the total plant pathogenic fungi. The dominant animal
pathogenic fungi include Trichosporon, Metarhizium , Madurella, Metacordyceps, and Beauveria, which account for 99% of
the total abundance of animal pathogenic fungi. Additionally, our results revealed a negative correlation between soil fungal
community diversity and per capita GDP (P<0.05), and significant effects of social-economic factors such as population
density and per capita green space area on the composition of fungal communities. The Mantel test analysis revealed that the
community composition of pathogenic and non-pathogenic fungi was significantly influenced by mean annual temperature and
population density ( P<0.05), and pathogenic fungi exhibited a stronger response to population density compared to non-
pathogenic fungi. Those results indicated population density had a greater impact on the composition of the pathogenic fungi
community (r=0.43), while non-pathogenic fungi community mainly response to mean annual temperature, mean annual
precipitation, and per capita green space area. Moreover, the correlation coefficient between population density and the
community composition of plant pathogenic fungi was 0.32, while for animal pathogenic fungi it was 0.39. These results
indicate that the population density is the primary factor affecting the community composition of soil pathogenic fungi,
especially animal pathogenic fungi, while climate factors such as mean annual temperature and mean annual precipitation
more significantly affect the community composition of non-pathogenic fungi. Our study highlights the impact of human
activities on the diversity and community composition of pathogenic fungi in urban green space, which has important

implications for enhancing soil quality of urban green spaces and public health.

Key Words: pathogenic fungi; socio-economic factors; urban green space; influencing factors
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Fig.2 Spatial distribution of Shannon index of soil fungi, plant pathogens and animal pathogens in the study area
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Fig.3 Relative abundance of dominant plant and animal pathogenic fungi communities (relative abundance >1%) at genus levels
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Table 1 Correlation analysis between the environmental and socio-economic variables and alpha diversity and community composition of
soil fungi
Shannon F§ %X FEE AL,
WBERIE 25N R Shannon index Community composition
Environmental and socio-economic variables - - - -
LSS ) P{H LIS ) Pa
435 pHSoil acidity/ ( g/kg) -0.01 0.98 -0.14 0.80
+ AL Soil organic matter/ ( g/kg) -0.60" 0.02 -0.04 0.36
+ 3 4% Soil total nitrogen/ (g/kg) -0.20 0.45 -0.05 0.27
4EHJIE Mean annual temperature/°C -0.18 0.51 0.42** <0.01
AERE K Mean annual precipitation/mm 0.22 0.41 0.17 0.07
A% Population density/ (4~/km?) -0.17 0.54 0.39** <0.01
A5 GDP GDP per capita/Jt -0.52* 0.03 0.07 0.32
AL Per capita green space area/m” 0.20 0.46 0.44 %" <0.01

# R P<0.05; = F78 P<0.01
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Mantel 4650285 5 i (36 2) , B0 BRI R S0 R B 74 4 A AR S X8 AR RN 11 5% B 5 0 0 iy
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Table 2 Relationships of soil nonpathogens and pathogens fungal community composition with environmental and socio-economic variables
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