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Abstract: [Objective] To explore the composition and assembly process of soil fungal communities in

Pinus sylvestris var. mongolica plantations of different ages in the Mu Us Sandy Land, Shaanxi Province of
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northwestern China and to reveal the effects of stand age on composition and function of soil fungi.
[Method] Soil samples were collected associated with 26, 32, 43 years old P. sylvestris var. mongolica
plantations in the Mu Us Desert to identify and analyze the composition, diversity, assembly and function of
soil fungal communities based on field investigation, Illumina Miseq high-throughput, iCAMP and
FUNGuild platform. [Result] (1) No significant difference in the a diversity or B diversity of soil fungal
communities was detected for P. sylvestris var. mongolica with stand aging (P > 0.05). A total of 285 genera
of soil fungi from 5 phylums, 23 phylums, 62 orders, 133 families were obtained, and the highest relative
abundance of soil fungi of different forest ages were all from /nocybe. With the increase in forest age, the
relative abundance of Genabea, Pulvinula and Sphaerosporella increased significantly. (2) In soil fungi, in
addition to other trophic types, symbiotic trophic types dominated, followed by saprophytic trophic types.
There was a significant increase in relative abundance of symbiotic fungi (P < 0.05), and the saprotrophic
fungi decreased significantly (P < 0.05) with increasing forest age. No significant correlation (P > 0.05) was
found between soil physical and chemical properties and soil fungal functions. The community assembly
process of soil fungi in P. sylvestris var. mongolica plantations of different forest ages was mainly
dominated by diffusion limitation. [Conclusion] In Pinus sylvestris var. mongolica plantations of the Mu
Us Sandy Land, as forest age increases, the soil fungal community structure becomes more similar and
stable. The function of soil fungi is more favorable to tree growth. The community assembly is mainly
influenced by fungal birth, death, migration and emigration,
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Tab. 1 Basic information of research plots

WA Mk CFEME/M CPABERem AR
MUh 26 9.91+1.02 14.15 £3.05 0.72
MUn 32 13.05+0.94  18.63+2.46 0.80
MUm 43 14.65 +0.81 21.98 + 3.04 0.76
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Tab.2 Comparisons of o diversity index of soil fungi

among different aged Pinus sylvestris var.
mongolica plantations

Frh Chao 1465 Shannon-Wienerf§%{  Simpson?§ 4
MUh 483.91 £ 38.63a 4.32 +£0.60a 0.85 £0.06a
MUn 448.01 +27.58ab 3.61 £0.47a 0.76 = 0.06a
MUm  344.79 +49.02b 3.89+0.25a 0.85+0.02a
F 5.66 1.34 1.82
P 0.06 0.51 0.40
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Fig. 1 Nonmetric multidimensional scaling (NMDS) analysis based on

Bray-Caurtis distance
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Tab.3 Anosim analysis based on Bray-Curtis

MR r P
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MUh-MUm —0.052 0.660
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Fig.2 Function comparison and community composition of soil fungi among different aged P. sylvestris var. mongolica plantations
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Fig. 3 Community construction diagram of soil fungi of Pinus sylvestris var. mongolica plantations
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Fig. 4 Correlations between soil fungi community and soil physical and chemical properties of P. sylvestris var. mongolica plantations
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Tab. 4 Soil physical and chemical properties of Pinus sylvestris var. mongolica plantations
WiH MUh MUn MUm
H IS IKE(SWC) /% 5.66 + 0.54b 5.68 + 0.45b 6.49 + 0.52a
RALBRE /% 37.39+ 1.14b 36.32 + 0.67ab 35.56 +1.52a
BEILBE/ % 34.39+2.98a 3439+ 1.71a 33.92 +0.60a
pH 7.21+0.32a 7.35+0.42a 7.42+0.37a
HHFR(SOM)/(g'kg™) 5.00 + 0.38¢ 6.13+0.51b 8.30+0.57a
ER(TN/(g-kg™ 0.17 +0.03b 0.17 +0.02b 0.30 + 0.05a
TP/ (g'kg 0.51 +0.04a 0.51 +0.02a 0.47 +0.07a
AT/ (g-kg™) 14.99 + 0.65a 13.39 + 0.58b 14.79 £ 1.07a
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