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Response of Topsoil Fungal Communlty Structure to Sml Improvement MeaSures 1n

Degraded Forest,of Red Soil Reglon Fa / S Y
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Abstract; Soil fungal community structure and diversity arg hlgh y sensitive|to variations fin the external env1ronmenl Zas well as soil improvement measures. In order o clarify
the effgets of Soil improvemént measures on topsoil fertility or quallly, a field experiment was conducted in‘eroded forest of a red soilegion. Organic fertilizer, biochar, and
limé** icrobial fettilizér were added to the topsoil, respectively. Afier! four-yedrs the chemistry properties and nutrients in the topsoil were measured, and the diversity and
compogition of fungi were analyzed. The results showed that the addition§ of'o}ganic fertilizer, biochar, and lime + microbial fertilizer reduced fungal richness in topsoil,
compared tg'that with no fertilizer addition ( CK). Among them, lime + microbial fertilizer had the most negative effect on fungal richness. The three soil improvement
measures‘also affected the diversity of topsoil fungi, but the impacts were not significant. The dominant fungal phyla in the topsoil were Ascomycota (31.29%-46.55% ) and
Basidiomycota (30.07%-70.71% ), and the dominant fungal genera were Amphinema and Archaeorhizomyces. The effects of soil improvement measures on fungal community
structure in the topsoil were different; organic fertilizer increased the relative abundance of Ascomycetes and Archaeopteroides, and biochar enhanced the relative abundance of
Basidiomycetes and Archaeopteroides, whereas lime + microbial fertilizer improved the relative abundance of Basidiomycetes and Archaeopteroides. Fungal diversity and
community structure in the topsoil was affected by edaphic factors, and fungal richness was regulated by pH value, whereas fungal community structure was influenced by pH,
total nitrogen, and organic carbon. This study provides scientific guidance for soil improvement and ecological restoration below the canopy in eroded forests of red soil regions.
Key words: red soil region; eroded forest land; topsoil ; fungal community; soil improvement measures
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Table 1 Effects of different soil improvement measures on soil €hemical properties

o .|

--'.. rd

IR + L

+ 3R T Xt HR HHUE L) i
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Table 2 Distribution of soil fungal community at phylum level under different soil improvement measures

— IIKF F AR B/ %

Xof i AP AWk AR + WA
HHTFH ] ( Basidiomycota) 58.41 £15.90ab 30.07 £12.91b 70.71 £20.13a 61.01 £27.29ab
FHER ] ( Ascomycota) 34.43 +17.15a 46.55 +3.88a 15.92 +5.80a 31.29 £25.93a
%ﬁ’lﬁl‘j(Mucnmmycota) 0.25 +0.18a 0.83 +0.29a 2.61 +3.57a 1.59 +0.79a
% # 1J ( Chytridiomycota ) 0.57 £0.11a 2.28 +1.90a 1.16 £0.72a 0.42 £0.42a
& H 1] ( Rozellomycota) 0.12 £0.05a 1.45+0.92a 0.69 £0.97a 0.51 £0.35a
BFLEE ] ( Mortierellomycota ) 0.03 +0.05a 0.35+0.15a 0.86 +0.96a 0.39 +0.45a
K4r21] (Unclassified ) 6.19 £2.97a 18.47 +11.10a 8.04 £9.22a 4.78 £3.01a

1) BUEA I + bRz, RAT ARG PR3- A BRI 22 52 B 2% (P <0.05)
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Table 3 Distribution of soil fungal communities at genus level under different soil improvement measures

- JEAKF b B A E %

it i AHLIE EX7b3 AR + A
BT K )& (Amphinema) 26. 49 £20.54a 8.65 +5.86a 37.39 +26. 64a 26.25 +38.74a
YIE AR & (Archaeorhizomyces ) 6.89 +7.78b 29.00 +16.87a 4.41 £2.21b 12.24 +6.39ab
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