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Fig. 1

The key root-associated fungal groups (A) and functional taxa (B) corresponding to vegetation type are

identified by linear discriminant analysis (LDA) effect size (LEfSe) ( LDA score=3)
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Fig. 2 The diversity indices of root-associated fungi in different vegetation types
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Fig. 3 Nonmetric multidimensional scaling (NMDS) plot (A) and Bray-Curtis dissimilarity index (B) of
root-associated fungal community composition based on Bray-Curtis distance
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Table 1 Soil properties, fine root traits and leaf traits in different vegetation types

£t it iy “H ERTE I ] VR AR E i L AR
Index EBF EDBMF SDF
+-3% pH
Soil pH 6.067 +0.101 a 5.858 + 0.156 a 5.006 £0.106 b
TR A
Soil total carbon/(g-kg") 7.057 £0.312b 12.315 + 1.677 ab 17.598 + 2.946 a
AR
Soil total nitrogen/(g-kg™) 0.560 + 0.022 b 0.875 + 0.091 ab 1.127 £ 0.166 a
TR AR
Soil total phosphorus/(g-kg™) 6.067 £ 0.015a 5.858 + 0.054 b 5.006 + 0.053 ab
A&
Root biomass/g 0.321 £ 0.063 a 0.239 £ 0.057 a 0.246 £ 0.019 a
RFI S
Root dry matter content/(g-g™") 0.255+0.041 a 0.274 £ 0.030 a 0.277 £0.009 a
bR 29.242 + 3.209 b 44.158 +4.993 b 71.392 £ 10.885 a
Specific root length/(cm-g™") : - ’ - ’ -
RALE
Root tissue density/(g-cm‘3) 1.115+0.249 a 1.014+0.120 a 0.468 + 0.052 b
FHMRER
MEER foat CTEmE T 0.237 £ 0.008 a 0.196 £ 0.014 b 0.220 + 0.009 ab
R EL R H A
Specific surface area/(cmz-g‘1) 217.188 £ 25.446 b 253.534 £ 28.078 b 479.641 £ 29.043 a
i3
Root carbon content/(g-kg™") 46.115+0.423 b 47.918 £ 0.756 b 50.371+£0.217 a
RES =
Root nitrogen content/(g-kg™) 2.357 £0.108 a 2.134 +0.128 ab 1.833+0.050 b
B &
Root phosphorus content/(g-kg™) 0.554 +0.015 a 0.673+0.073 a 0.730 £ 0.049 a
AR
Leaf biomass/g 1.741 £ 0.222 a 1.609 + 0.198 a 1.536+0.172 a
"R 278.285 +24.778 a 299.781 £ 26.502 a 167.156 + 16.237 b
Leaf area/cm? i SR TR
LRt ER 169.114 + 14.169 a 172.458 £ 19.323 a 138.494 + 24582 a
Specific leaf area/(cm?-g™") s RS e
Y
Leaf dry matter content/(g-g™") 0.386 +0.012 a 0.439+£0.017 a 0.370 £ 0.028 a
I 47.592 +0.715 b 47.937 +0.837 b 50.751 £ 0.456 a
Leaf carbon content/(g-kg™) Yes DA ’ -
R
Leaf nitrogen content/(g-kg™) 1.902 £ 0.126 a 2.052+0.110 a 1.722+0.131 a
I

Leaf phosphorus content/(g-kg™) LT L

0.701 £ 0.063 a

0.615+0.077 a

BRI £ bR, FAT RN FREORIEP < 0.05/K°F k2R 8.
Notes: Data are means + standard error. Different lowercase letters in the same row indicate significant difference at P < 0.05 level.
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Fig. 4 Relative influences of vegetation type, tree species, soil properties, fine root traits and leaf traits on
root-associated fungal richness (A), Shannon index (B), Simpson index (C) and Pielou index (D)
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Fig. 5 A redundancy analysis (A) and variance partitioning analysis (B) considering the influences of
vegetation type, tree species, soil properties, fine root traits and leaf traits on
root-associated fungal community composition
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Community Structure of Root-associated Fungi and Functional
Characteristics in Typical Vegetation Types of Fanjingshan

LIU Min', LI Long?, LI Hai-bo®, WANG Zu-hua'

(1. College of A&F Engineering and Planning, Tongren University, Tongren 554300, Guizhou, China; 2. School of Data
Science, Tongren University, Tongren 554300, Guizhou, China; 3. Fanjingshan National Nature Reserve Administration
Bureau, Jiangkou 554400, Guizhou, China)

Abstract: [Objective] To reveal the effects of vegetation types on root-associated fungal community struc-
ture and function in the Fanjingshan World Heritage property, supportive data was provided to predict the
relationships between visible vegetation types and invisible community structure in terrestrial ecosystem.
[Method] Three representative vegetation types, including an evergreen broadleaved forest (EBF), an
evergreen and deciduous broad-leaved mixed forest (EDBMF) and a subalpine dwarf shrub (SDF), were
investigated in the Fanjingshan. lllumina MiSeq sequencing and the FUNGuild annotation tool were used
to obtain and analyse the characteristics of the root-associated fungal community structure and function in
different vegetation types, and the contributions of soil properties, fine root traits and leaf traits to vari-
ations in composition of root-associated fungal community were also analysed. [Result] Ascomycota and
Basidiomycota were the two most abundant phyla, and undefined saprotroph, arbuscular mycorrhizal fungi,
ectomycorrhizal fungi, plant pathogen, endophyte, fungal parasite and ericoid mycorrhizal fungi were the
main guilds. Arbuscular mycorrhizal fungi were notably enriched in EBF, ectomycorrhizal fungi were more
significantly abundant in EDBMF, and ericoid mycorrhizal fungi were significantly overrepresented in SDF.
The significant difference in the composition of root-associated fungi among vegetation types was con-
firmed by non-metric multidimensional scaling analysis and permutational multivariate analysis of variance.
A higher alpha diversity was detected in EBF, and the Bray-Curtis dissimilarity index was significantly lower
in SDF than in EBF and EDBMF. Aggregated boosted tree analysis indicated that root carbon content was
the primary factor influencing observed richness, while leaf dry matter content was the dominant factors
associated with the changes in Shannon index, Simpson index and Pielou index of root-associated fungi.
Redundancy analysis showed that changes in vegetation type, soil pH, root carbon content and leaf car-
bon content could significantly affect the fungal community composition. The variance partitioning analysis
further revealed that vegetation type had the greatest impact on the composition of root-associated fungi,
followed by fine root traits and soil properties, and leaf traits had the least impact. [Conclusion] Vegetation
type can significantly affect root-associated fungal community structure. There is a specific relationship
between vegetation type and functional taxa, and plant traits affect the construction of fungal communities.
Keywords: vegetation type; FUNGuild; root-associated fungi; functional taxa; fine root traits
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