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Characteristics of arbuscular mycorrhizal fungal communities in urban
park soils under different urbanization intensities in Nanchang

Liao Guijun, Zou Qingxian, Zhong Jialin, Ran Jingwang, Tu Jiamei, Lyu Xinran, Xie Siyu, Liu Wei, Wang Qiong
(College of Forestry/Landscape and Art, Jiangxi Agricultural University, Nanchang 330045, Jiangxi, China)

Abstract: [Objective] This study explored the soil arbuscular mycorrhizal (AM) fungal communities in park green spaces under
the context of urbanization, aimed to provide foundational data support for the soil microbial diversity and ecological conservation of
parks in Nanchang City. [Method] In this study, three urbanization gradient levels (high, medium, and low) were divided according
to the proportion of impervious surface area in the built-up area of Nanchang City, and 63 sample plots of park green space soil were
sampled and investigated. High-throughput sequencing technology was used to detect the community characteristics of arbuscular
mycorrhizal (AM) fungi in the soil, analyze the differences in the structural composition, Alpha diversity and Beta diversity of AM
fungal communities, and reveal the correlation between AM fungal communities and soil physicochemical properties through RDA
analysis. [Result] The AM fungal communities in the park green spaces of Nanchang City were predominantly composed of dominant
genera such as Glomus and Paraglomus. The Shannon and Simpson indices exhibited a significant logarithmic increase with rising
urbanization intensity by 3.89% and 1.90%, whereas the Dominance index showed a significant logarithmic decrease by 44.36%. Soil
pH value, electrical conductivity, soil organic carbon content and total nitrogen content were positively correlated with the abundance of

genera such as Glomus, Claroideoglomus, Scutellospora and Gigaspora; total potassium content, moisture content and soil bulk density
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were positively correlated with the abundance of genera such as Archaeospora and Diversispora, and soil total phosphorus content was

positively correlated with the abundance of genera such as Paraglomus. [ Conclusion] With the increase in urbanization intensity,

species diversity and community evenness of AM fungi communities increased, while the dominance of the dominant genera weakened.

Soil physicochemical factors such as soil organic carbon, pH value, total phosphorus content, and total potassium content play a key role

in influencing the composition of AM fungal communities.

Keywords: arbuscular mycorrhiza; fungal community; urbanization intensity; park green space; Nanchang City
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Table 1 Soil physicochemical properties of greenspace under different urbanization intensities

Ykl i s H SOC #r& TP & TN & TK & &
Urbanization pll?l value SBD /(g-em™) MC /% SOC content / TP content / TN content / TK content /
intensity (kg (gke™) (gkg!) (gkg!)
H 6.451+0.17 1.4140.11 23.14+2.58 18.23+£2.94 0.5240.06 0.97+0.20 9.86+1.34
M 6.524+0.13 1.21+0.12 19.52+2.78 21.45+2.33 0.53+0.05 1.10+0.15 9.67+0.51
L 6.45+0.07 1.30+0.09 20.37+1.68 16.63+1.41 0.50+0.03 1.1840.08 9.5940.40

tOH. T ML PR LRI SBD. LHESFE; MC. EUKE; SOC. LA HIK: TP 48 TN. %G TK. 440,
H. High urbanization; M. Medium urbanization; L. Low urbanization; SBD. Soil bulk density; MC. Moisture content; SOC. Soil organic carbon; TP. Total

phosphorus; TN. Total nitrogen; TK. Total potassium.

®2 BRFDHRGIUR

Table 2  Soil nutrient grading statistics

FE RIS WA FEJ7 %0 Number of quadrats
Nutrient index  Urbanization intensity 1% 1 grade W20l grade  IZI0 grade  IVZEIV grade VIV grade  VIZVI grade
T AL 3 5 1 1 0 0
SOC & &
SOC content kA 6 3 6 0 1
IR T 1L 7 12 7 5 3 3
T 1 1 2 3 | 2
TN & & -
TN content ARG 2 2 4 3 3 2
IR T AL 2 9 12 6 6 2
[ AL 0 1 2 5 2 0
TP & & .
TP content ARG 1 0 3 9 3 0
ik 1 2 7 12 14 1
ATk 0 1 0 2 7 0
TK & N
TK content Rk 0 0 0 4 12 0
IR T 1L 0 0 2 12 22 1
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Fig. 1 Community composition of soil AM fungi in green spaces of urban parks
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Fig. 4 Alpha diversity of AM fungal communities in soils under different urbanization intensities
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H-M. High-medium urbanization; H-L. High-low urbanization;
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