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Abstract: The elevational distribution pattern and maintenance mechanism of biodiversity are critical issues for the
comprehensive study of biodiversity and ecosystem functioning. Compared with macroorganisms, we know very little about
the patterns of microbial diversity across elevational gradients, though microbes drive many important biogeochemical cycles
on earth. In this paper, we used Illumina Miseq high-throughput sequencing technology to comprehensively analyze the
variation characteristics of soil fungal community composition and diversity in the subalpine ecosystem of Mount Wutai
(altitude of 2000—3058 m ahove sea level ). The results showed that Ascomycota, Basidiomycota Zygomycota,

Chytridimycota were the dominant soil fungal phyla. Non-metric multidimensional scaling (NMDS) and similarity analysis
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(ANOSIM ) indicated that the compositions and structures of fungal communities were significantly different among the
elevation gradients ( P< 0.05). Canonical correspondence analysis ( CCA) showed that there were significant correlations
between pH, plant richness and total carbon content and soil fungal community structure ( P< 0.05). There was a
significantly positive correlation between soil fungal diversity and plant diversity (o and B-diversity) at local elevation scale
(P< 0.05). Variance partitioning analysis (VPA) and partial Mantel analysis showed that both environmental factors and
spatial variables played roles in the assembly of soil fungal community, and environmental factors were dominant. The Bray-
Curtis distance between soil fungal communities was significantly and positively correlated with the elevation distance ( P<
0.05), indicating that environmental selection was the determinant of the elevation distribution pattern of soil fungal
communities. In conclusion, there were significant differences in the structure and diversity of soil fungal communities along
the elevation gradient of Mount Wutai, and the assembly mechanism of fungal communities was mainly determined by
deterministic processes. The soil pH, plant richness and total carbon content may be the most important factors affecting the

soil fungal community structure.

Key Words:; fungal community; diversity; elevational distribution patterns; assembly mechanisms; Mount Wutai
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e 482 mm PG DRI IMAR S AN S KBR ARG REA 73 R &R 3 o Herh — 3800 KT 5 i AT B L 43
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Table 1 Soil physical and chemical properties and plant diversity parameters under different along elevational gradients

ZH SEZ 1T 5 PR S TR TR B
Parameters Low elevational gradient Medium elevational gradient High elevational gradient
TR IEE Elevation/m 2000—2300 2500—2800 2900—3055
FEF7 AL Number of plots 15 15 15

- HERRLE Soil pH 6.44+0.23a 5.89+0.03b 5.85+0.03b

T HERE Soil temperature/ °C 18.59+0.79a 15.52+0.26b 12.39+0.41¢
- HEEIKE Soil water content/% ) 25.17+5.21b 42.21%3.02a 37.53+3.29a
1 5% electrical conductivity/ ( ws/cm) 96.46+13.95b 93.57+2.22b 130.27+18.00a
KA Total nitrogen/ % 0.45+0.04b 0.65+0.02a 0.52+0.01b
B Total carbon/% 5.94+0.25b 8.22+0.23a 5.65+0.21b
WA C/N ratio 13.40+0.75a 12.68+0.26a 10.86+0.22b
T+ HEE UK Soil organic carbon/ (g/kg) 37.85+2.11a 41.46+0.23a 41.68+0.82a
B NH-N/ (g/kg) 49.88+4.31b 71.16%1.68a 48.10+2.95h
AR NO3-N/(g/kg) 6.51+0.39a 5.51+0.54ab 4.40+0.12b
WAEAZ NO;-N/ (g/kg) 1.49+0.07a 1.43+0.05a 1.47+0.02a

Fa ) =F 5 BEFE %L Plant richness index 24.20+1.43a 16.00+1.05h 12.20+1.02¢
Y FAAE S Plant Shannon index 2.00+0.08a 1.72+0.20a 0.98+0.09b

Wb b AR

Dominant species in floor vegetation

28UV M ( Larix principis-
B ( Care x
spp.) | Bk 2 2 ( Polygonum
bistorta)

rupprechtii ) |

& M XS L ( Caragana
Jubata) & % ( Care x spp.)
4 #E M ( Dasiphora fruticosa)

5 5 ( Kobresia bellardii) | 15 111
R ( Kobresia py gmaea) B
(Care x spp.) . M & J5 Fy H

( Thalictrum petaloideum )

Bl B Fn i KO E R iEDR R —4T H AR B 5 R R L Z B B P<0.05 K B Ry 22 5%

1.2 SRR E

BET 00 485 K (SWC) 5 #E HIESHOR ML (HA-TR-II, A ) I 38 38 (EC) i1 458
TR (ST) 5 -3 pH fE L7 (HANNA , 2 RA]) M5E (HK S 1:2.5) 5 B8k (TC) FILEVE(TN) il T &R 45
*ﬁﬂ'}((Elementdr Vario MACRO, 2 [% ) Jlll i ; 5K FH] K, Cr, O, %8 A6 350 % + A Pl (SOC) 5 %z;._.\/fk(NH -N) fif§

A(NO;-N) A A (NO,-N) R Wi G 2 43 H1{ ( CleverChem 380, f&[=] ) il
1.3 DNA #2HUN Miseq /=i i ¥

FREL 0.5 ¢ TI3ERES, /] E.Z.N.A.® +3E DNA 187 £ ( Omega Bio-tek, USA)#% MR & (i i B 28
E%%%Ez%n%%i%i%ﬁi% DNA A BEASRAE S0 3 A TR S SE R FIR A, — 35 15 4> DNA K 347 1
KT W 2R A PR B AT mE I, SR A ITSIF(IE M 514 5'-CTTGGTCATTTAGAGGAAGTAA-3")
FMITS2R (L5149 5 ’-GCTGCGTTCTTCATCGATGC-3')XqLE*Zﬂé%ﬁiﬂ’ﬂ ITS1 = A 42 X 47 PCR 474, Jf-id
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HH IBM SPSS statistics 20 47 {72 /R#MHIEE 53T ( Pearson correlation test) LA K 2R FH BRI 28 T 22 43 B ( One-way
analysis of variance ) Fll Duncan LZH BT AT 22 5 b, R P<0.05,
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Yo 15 AEEM SR E P 2R T 1] ( Ascomycota ) FHF# | ] ( Basidiomycota) #5651 1] ( Zygomycota) | 4% [#
I"J( Chytridimycota) . ERZER ] ( Glomeromycota ) | £ 4% % | ] ( Blastocladiomycota ) , & 2% 1% | ] ( Rozellomycota ) 7 4~
FLEETT, 4945 32 49,106 S H 225 DR 482 ANE N 759 AFP, Hrh PR TR AP 25
TN EBE R > 1% ) Bl SORIEETT(E 1) o B L ARl LUE Y BT, TR BT i IR 26 1)
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WM B RS o ZREE SR E R ORI E R B TS o 2RI S )R .
2EILRH | I B BEYE Shannon FEEUAN richness $8 8084 5 44 5 B 52 10 3 1) S AH G (r=-0.581, P<0.05)
BEMFAR B T1ED , o ZREME S FRER#AF (18 2) . FET Bray-Curtis 15 858 I EUEBEIK 0 B ZRENE, IFHA E
T HIERERE B A IR R (BRGCEE ) AHOCOC R . G5B e s L AE SRS, R R
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Fig.2 Relationship between elevation and soil fungal diversity
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FIEAERE AR IR KRR 5, X
PRS0 B 0 A S A AN ) X+ ek
Yyye ke 7 BB UE RO AVE T DT 350 T B 1Y 45
RN BAEAN ) SR A AE W 1 22 5 o B 2 TR] BE S
BN, 52 0 eI A 1 R B DR 7t 2 15, wfe Ly A
ARSR A HLE

B Y% Bray-Curtis i 2

Fungal community Bray-Curtis distances

Pearson r=0.464
P <0.001

04 |- .

0 200 400 600 800 1000
WERBER (BRICPERY)

Elevational distances (Euclidean distance)

B3 TEAHPSHEESBRES(RNXES)MWXR
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Non-metric multidimensional scaling ( NMDS ) of soil
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