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Abstract: Betula platyphylla is a pioneer species in the succession of natural secondary forest ecosystem and a typical
ectomycorrhizal tree species. The ectomycorrhizal fungal diversity and community structure and their driving factors were
studied using high-throughput sequencing technology. The results showed that a total of 261 operational taxonomic units
(OTUs) were detected in the rhizosphere soil of Betula platyphylla, belonging to 2 phyla, 4 classes, 11 orders, 29
families, and 50 genera. At the phylum level, the relative abundance of Basidiomycota fungi accounted for 93.5% ; the rest
were Ascomycota fungi, with the relative abundance of 6.5%. At the genus level, there were 16 dominant genera with
relative abundance = 1%. Among them, Russula (32.1%) , Sebacina (19.9% ) and Cortinarius (11.8% ) had the highest
relative abundance and were widely distributed, appearing in all samples. Redundancy analysis and SPSS were employed to

analyze the driving factors of ectomycorrhizal fungal community composition. The pH, total nitrogen (TN ), soil water
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content (SWC) and available potassium ( AK) had very significant effect on the community composition. Among them, the
pH has the highest variance explained of 34.3% , followed by TN, SWC and AK, with the variance explained of 25.1%,
16.8% and 5.4% , respectively. The results clarified the ectomycorrhizal fungal community structure and influencing factors
of Betula platyphylla across climatic zones, and provided a theoretical basis for in-depth understanding and prediction of the

impact of global climate change on forest ecosystems.

Key Words: Betula platyphylla; ectomycorrhiza; diversity; community structure; driving factor
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Fig.1 Distribution of sampled Betula platyphylla in Inner
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Table 1 Analysis of eco-environmental factors from five sites in Inner Mongolia( Mean+SE)

(/ke) (/kg) (me/ke) SWC/% (/ke) MAT/C MAP/mm
B 2.58+0.04c¢ 0.28+0.01b 6.77£0.61hd 21.52+0.55b 7.93£0.01a 67.98+2.16d 1.04+0.06b 267+15.18d
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Fig.2 The OTUs number of Betula platyphylla rhizosphere soils

from five sites in Inner Mongolia
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Fig.3

Inner Mongolia

The ectomycorrhizal fungal community structure of Betula platyphylla rhizosphere soils on generic level from five sites in
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Fig.4 LEfSe species difference analysis of Betula platyphylla ectomycorrhizal fungi from five sites
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Fig.5 PCA analysis of Betula platyphylla root-associated ECM fungal OTUs in Inner Mongolia
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A O RS BEAR B B E R 1) T R (R 4) , 13 pH (B 5 PR B R
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Uit A R EE A N B AR O S R R B B Ao, I SOK RS A LB RO S A 2 R A
xR, SAREEE B B A 5 Piloderma A T E IEARR , 5225508 25 P 8 A s S 2% uk

BT i PSS

£3 ESHEETFHARETOMIMNERRIEEEZARM db-RDA 7347

Table 3 Results for db-RDA testing effects of eco-environmental factors on the composition of ectomycorrhizal fungal communities

A3 BT . " TS BT g T
AL L REIE/ % AL L RREIE %
Soil physical and . . P Soil physical and . ) P

i K Variance explained/% i i Variance explained/%
chemical properties chemical properties
pH 34.3 0.002 MAT 2.5 0.184
N 25.1 0.002 SOM 2.2 0.29
SWC 16.8 0.004 MAP 1.7 0.44
AK 5.4 0.004 AP 0.9 0.774

x4 NFHAMIMNEEREFBKEHZEMEESRERFRHEXES T
Table 4 Correlation analysis between eco-environmental factors and ectomycorrhizal fungal community on generic level of Betula platyphylla in

Inner Mongolia

%@ Dominant genus N AK AP SWC pH SOM MAT MAP
2145 )8 Russula -0.610*  -0.495 0.094 0.048  -0.812** -0.045 -0.787** = 0.927**
T H R Sebacina 0.105 -0.142  -0.099 0.008 0.768**  -0.147  0.540*  -0.701*"
2[R Cortinarius 0.790**  0.668** 0.178  -0.096  -0.116 0.447  0.340 0.132
BT R Clavulina 0.718**  0.784**  0.111 -0.061  -0.108 0.367  0.312 -0.125
FAH T Tomentella -0.246 -0.086  -0.317 0.042 0.465 -0.307  0.132 -0.429
U< )& Hygrophorus 0.579* 0.613*  0.189 0.006  -0.186 0.367  0.116 -0.042
22554028 Inocybe 0.362 0.304 -0.315  -0.572°  0.248 -0.242  0.571*  -0.323
WAL Hysterangium 0.819** 0.841** -0.023 -0.214 0.002 0.288 0.458 -0.281
Piloderma -0.339 -0.168 0.675"*  0.652** -0.849"" 0.506  -0.925**  0.851*"
unidentifiedl -0.081 -0.127  -0.103 0.112 0.747**  -0.257  0.354 -0.637"
unidentified2 -0.103 -0.001  -0.099 0.117 0.337 -0.161 0.071 -0.263
W HJE Cenococcum -0.643**  -0.619" -0.545* -0.681** -0.118 -0.725** -0.087 0.332
Wy F8 R Entoloma -0.089 0.061  -0.135 0.089 0.349 -0.128  0.078 -0.316
W ALEHF R Tylopilus -0.062 0.001  -0.182 0.062 0.530* -0.185 0.216 -0.510
TEF IR Amanita -0.412 -0.336  -0.573* -0.688** -0.116 -0.576*  0.018 0.236
H 5 )& Thelephora -0.200 0.055  -0.265 0.168 0.601°  -0.290  0.134 -0.548"
xP < 0.05, % %P < 0.0l
£S5 HESIFEREFIEH Pearson 18K D HT
Table 5 Pearson correlation coefficients between eco-environmental factors
ISR
Eic;_(jvi[jmfmal factors TN AK AP SWC pH SOM MAT MAP
TN 1.00
AK 0.863**  1.00
AP 0.277 0.218 1.00
SWC 0.090 0.217 0.808**  1.00
pH 0.153 0.030  -0.548* -0.421 1.00
SOM 0.572*  0.566*  0.853**  0.788** -0.514" 1.00
MAT 0.538* 0314  -0493  -0.607°  0.824** -0.332 1.00
MAP -0.445  -0.350 0.431 0312 -0.940** 0.269  -0.881** 1.00

#* P <0.05, * *P <0.0l.
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HER DL ML PR B TR > B A HGHE B3 2 @ AR 2 SRR ARG WFoE R 22 J s B T
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i R WA KR BRI M S R G B, i FLTEE 4 550 B R N A AR B Y AR BFIE s
VAT R it it MR A 3 A TR AR LT, 76 HGL A b B AT 32 B8 1 35 T8 4 /SRRt T HGL A 1 i - 3¢
TKEBERTHE 4 DML, s P45 R R B 2 B @ B AR 58 5 RISk E 2R B E R (£ 4),
75 VA R B AE T 525 1 T R A D 357 14 J R AT B2 FR T2 08 B0 1A 5 18 E A0 OS2 TR R 114 17 6 R 35 G
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