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Abstract. Ectomycorrhiza (ECM) fungi can promote the water and nutrients absorption in the soil and improve the stress
resistance of host plants, and play an important role in the material cycle of forest ecosystems. In order to explore the ECM
fungal diversity and community composition and the possible influence mechanisms of soil physicochemical factors on the
ECM fungi in cold temperate regions, the Illumina Miseq high-throughput sequencing platform was used to analyze the ECM
fungal community composition of four typical forest types in the Greater Xing’an Mountains, including Betula platyphylla
Pinus sylvestris var. mongolica, Larix gmelinii, and Pinus pumila. The results showed that a total of 167 ECM fungal

operational taxonomic units (OTUs) were obtained from the rhizosphere soil of the four typical forest types, belonging to
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2 phyla, 4 classes, 10 orders, 24 families, and 36 genera. At the phylum level, the relative abundance of Basidiomycota
fungi accounted for 96.4% , and Ascomycota fungi accounted for 3.6%. At the genus level, Russula (30.2% ), Cortinarius
(17.1%) , Piloderma (9.6% ), Tomentella (7.2%) , Inocybe (7.2%), and Sebacina (6.2%) were all over 5.0% in
relative abundance, which were the dominant ECM fungal taxa in this area. There were significant differences in the
composition of dominant ECM fungi at the genus level in different forest types. Soil physicochemical factors explained 92.4%
of the ECM fungal community variation, among which nitrate nitrogen, soil total nitrogen, and soil pH had significant
effects on the ECM fungal community composition, with explanatory degrees of 60.4% , 10.6% and 9.5% , respectively. The
results provide a basis for understanding the community composition and functions of ECM fungi in cold temperate forest

ecosystems.

Key Words: ectomycorrhizal fungi; community composition; forest type; high-throughput sequencing

AN TR (ECM) BB H - 5MOR BB A fE kg AP0 A o B4 20 B FRon R I, TS s AE )
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IR R R MR E S R G R E M EER R

1T ECM FLR8 5 M A EAE AT R LU AE A7 A MLBR U, DR e 1 AR WA D 252 M ECM. L8 20 ik
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ECM LI R4 i & ™ A — i R, 1 AR ECM B IS A S s AR /N 0
[F)RE WA WFIEE 0 , (45 T3 U e N IR A W AR D R 2 ECM B RE I 3 8K 3h . il
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5o Ge AR I E LB ECM LB REVE 52 15 19 K Ca Mg Mn P Zn S50 4 J0 1% 5% i 45 KM
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Fig.2 The ectomycorrhizal fungal community composition on generic level in different forest types
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(0.0%—0.3%) . FIME(9.5%) SLLTEMAR(11.3% ) FUERS (17.6% ) MY Piloderma WARXS = BE S48 &,
R T AR IO & B8 BT 1) OTUs, 155 5¢ H-J& B 3 75 R 1 A0 AR R B AR 8 (19.6%) .35 5 T F#E
(1.5%) FEAETEMHN (3.4%) , T EFARR IR A IZ R B R Y OTUs , 2475 M (18.8% ) HL [ 1- 338 i A
TR PR T B 2 v T A (8.6% ) , FAME (0.6% ) FIHIEARS (0.9% ) AR 1B - 1 iz Ja 01 A A X 3= 2 f 25
KT LR,

A HR5r ECM ELIH & 2 5 M R ARSI BB T8 |, A Helvellosebacina J& B 1) OTUs H H BLTE fi F AR
Fi, 4 T ( Hydnum) B OTUs HH BUAEARANAR [, DR B ( Tuber) BCRTHY) OTUs U BUAE 24 22 95 I FAAR
Fil, XF 4 DNAFEZRARER ECM B 1Y LEfSe YR 2257087 (18] 3) KB, AR Fl 208 Jm %22 9% A i Al
W JE NEMAE) Serendipita FEFHAM 22 55 =& 457¢ B FZ0UIE T & ( Rhizopogon ) 4225 48 /R Fh . DL b
G5B R R A LH ECM BIRTEE KP E R AT B % 25 5
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e: Boletales

f: Russula

g: Russulaceae

h: Russulales

i: Sebacina

j: Serendipita

k: Serendipitaceae
1: Sebacinales

m: Sebacinales

n: Thelephoraceae
o: Thelephoraceae
p: Agaricomycetes

B3 AEZMER ECM EE LEfSe WfE RS

Fig.3 LEfSe species difference analysis in different forest types

2.3 HHEFRLIN TR ECM BB BETE ALY nT RESE I AL

TIEFAE R X ECM BB A W E R (R 2,8 4), A HFIL@ R T ECM B E S
92.4% , HH A R AR B B e (60.4% ) , HR A3 51 + 38 B R((10.6% ) il pH(9.5% ) , 3% 3 A FXF ECM
LA R A R R (£ 2)

F2 ITEBEAETFI ECM EEFHEHAMB TR

Table 2 Results for db-redundancy analysis testing effects of soil physical and chemical factors on the ECM fungal community composition

B A BT Ret: 22 LA e

ORCHER PRI/ LR KSR %

Soil physical and chemical ) . P Soil physical and chemical . . P

; Variance explained ; Variance explained

properties properties
NN 60.4 0.002 AK 2.4 0.354
TN 10.6 0.002 SOM 1.9 0.490
pH 9.5 0.006 WC 1.5 0.654
AP 4.0 0.142 AN 2.1 0.502

NN filf 254 Nitrate nitrogen; TN ; 1345 total nitrogen ; AP ; 13473 Available phosphorus; AK ; LA Available potassium;SOM ; +3EA4 #L

Jit soil organic matter; WC: 757K Water content; AN ;: #4250 Ammonium nitrogen
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Fig.4 Redundancy analysis (RDA) of ECM fungi community composition ( generic level) and soil factors
NN fi§ &% Nitrate nitrogen; TN ; 344 total nitrogen ; AP ; 13845 %0 Available phosphorus; AK; #E' Available potassium;SOM : 1 5E4 #Hl

Jii soil organic matter; WC 2K Water content;AN;ktﬁ/‘.ﬁﬁ Ammonium nitrogen
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