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Soil fungi diversity analysis of Tricholoma mongolicum mushroom
ring in Bayinbuluke grassland, Xinjiang
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Abstract: [Background] Bayinbuluke grassland in Xinjiang is the second largest alpine grassland in
China. There is a kind of white mushroom (7richoloma mongolicum) that grows on the grassland belongs
to Tricholoma, which can form a typical mushroom ring. [Objective] In order to understand the species
composition and community structure of fungi around the mushroom ring, and provide a theoretical basis
for study the formation and growth of mushroom circle and its fruiting body. [Methods] We utilized
high-throughput sequencing technology through Illumina HiSeq system to analyze the species richness and
microbial structure diversity of the mushroom fungus. [Results] The valid sequences were annotated into
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809 OTUs, and they were divided into 5 phyla, 26 classes, 79 orders, 166 families, and 232 genera. The
species richness, community structure diversity and specific species on the mushroom ring are lower than
those outside the circle and within the circle. There are some special species on the fairy ring, such as
Xylodon nothofagi, Agaricales, Phaeococcomyces, Ochrocladosporium adansoniae, Coniochaeta
ligniaria, Tomentella amyloapiculata, Dothideomycetes, Incertea_sedis Helotiales. [Conclusion] This
study showed that the formation of mushroom rings affected the distribution of soil fungi, and the
dominant fungal group on the circle had inhibitory effects on other fungal groups. The outcrop growth of
mushroom rings may be related to the imbalance of microbial community structure.

Keywords: Tricholoma mongolicum Imai, Mushroom ring, High-throughput sequencing, Soil fungal

community diversity
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Figure 1 Photograph of fairy circle (A) and collection of
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Figure 2  Distribution of the number of tags on each
classification level (phylum, class, order, family, genus, species)
TH: XB1. XB2 PR3N FES eI REL 1. 2, W, N, S %
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Note: XB1 and XB2 respectively represent two mushroom circle
plots, and W, N, S represent outside the mushroom circle, inside
the circle, and on the circle.
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Figure 3 Communities of fungi of 7. mongolicum mushroom circle in the classification standards class (A), genus (B) of abundance

H: XB.W. XBN, XB.S 5IF/REE AN, B, L.

Note: XB.W, XB.N, XB.S, represent soil samples outside the circle, inside the circle and on the circle.

I Leucosphaerina I Tricholoma
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*1 BEEHEEATRMVERERENS IKFHNENFEE

Table 1 Relative abundance of soil fungal communities at class level in 7. mongolicum mushroom circle soil (%)

IRk S
Cl’i/skl :iel XB.S XB.N XB.W
Agaricomycetes 59.69+0.15a 36.21+12.16b 41.2545.64b
Sordariomycetes 22.60+0.57b 30.8+5.18b 35.41£2.61a
Eurotiomycetes 2.80+0.48¢c 15.1842.20a 7.66+1.50b
Archaeorhizomycetes 0.02+0.01a 1.9+3.26a 0.74+0.95a
Leotiomycetes 1.83+0.06a 1.06£0.09b 0.70£0.11c
Dothideomycetes 3.63+0.09a 3.86+0.78a 3.14£0.57a
Incertae_sedis_Ascomycota 1.81+0.04a 1.93+0.39a 1.57+0.28a
Pezizomycetes 1.40+0.02a 1.43+0.73a 1.33+£0.35a
Incertae_sedis_Zygomycota 3.72+0.50a 3.59+1.17a 3.40+0.60a
Glomeromycetes 0.06+0.00a 1.06+0.97a 0.33+0.35a

. XB.N., XB.S., XB.W il FmgEgs By . B L. BN, AFR/NEFEEIR 0.05 (P<0.05)KF-F 255008, 18

1] HL R

Note: XB.N, XB.S, XB.W, represent soil samples inside the circle, on the circle and outside the circle. Different small letters mean

significant differences at the 0.05 level (P<0.05).

23 BHRBLTEEERE o SRR ST

o- ZREE T DU BUE M A A I S
Yo, M 2 BAETTLUE L, YIREcETaEh
533-968, mEuilE WM ECR RN, Jf B E TR
&b Chaol 855 Ace TREGE RIS 5961 112 Fl
611-1 155, HH Chaol FEEUFN Ace F5 50 LI
Bl FAi, HSE TR A, g R
1518 N Chaol F550F1 Ace FE LT AR & . R
HWIREIS ZFEEY) Shannon FEEGEHIN 4.2-6.5,
Bl Ak, Jf H B E KT RSN N . 7E B g

*2 BHEEBBTRERZHM

Table 2 Fungal diversity of 7. mongolicum mushroom circle soil

AR E T B A R o . B A>T > R
b, ULTE I R WY RG>, B
Ve AR 25 o T8 XTI o B A R L B 2 MR
B Hr, HEW EEE A A K T e S R W LR A
K, AT LA e J BB EC TR A, TP RO R R AR
YIREIE 450
24 EFRBTIREREEN B-ZHMESR
i) Bray-curtis BEE], FET OTU /K- X) B 4%
Rl S LN+ e L 4T UPGMA (Bl 4A)FF: 44
PR (K 4B), P RIEERIEAAHE o fd FTINAL

o ZFEPEFE S Diversity index
iiﬁﬁgﬁg Ny > ) N
Soil sample L IRE Sy Shannon 84X Chaol 5%k Ace $8%51
Observed_species Shannon index Chaol index Ace index
XB.N 588+38.54b 5.3+0.49b 643.94+45.5b 651.6+41.1b
XB.S 533+43.02b 4.2+0.16¢ 596.1+46.7b 611.4+52.1b
XB.W 968+94.59a 6.5+0.25a 1112.2+163.8a 1 155.2+194.2a

¥: XBN., XB.S. XB.W 5l Z/niEgs B Ny . B L. BAMERES. AR/NEFEEERIR 0.05 (P<0.05)7K T 12553531

Note: XB.N, XB.S, XB.W, represent soil samples inside the circle, on the circle and outside the circle. Different small letters mean

significant differences at the 0.05 level (£<0.05).
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Figure 4 UPGMA clustering analysis (A) and principal co-ordinates analysis (B) of the fungal community structure of 7.

mongolicum mushroom circle

W A: EgEERS 1; B BEgEERE 2. W, N, SFORBSN. BN, 18 E.

Note: A: Mushroom circle plots 1; B: Mushroom circle plots 2. W, N, S represent outside the mushroom circle, inside the circle, and on the

circle.
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Figure S Venn profile of OTU number in different soil samples in the mushroom circle of 7. mongolicum

TE: A: BERERERE 1, B: BRI 2. W, N, SFORES, RN, L.

Note: A: Mushroom circle plots 1; B: Mushroom circle plots 2. W, N, S represent outside the mushroom circle, inside the circle, and on the

circle.
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O3 A R LA B R B REIE A5, A3 HTIA
Shy B 4k B RT I 1 DA SR 0 oAt - S L A —
FREERIM IR, R B S P b R
M2 R B ETIEMC KR, TR SR FE
PIRIAR G o B A5 3 5 e 3 A 0 198 D7 R X A
A A A TR G A A R R B, AR TE T IR
FA AR AT RE A B TR, Oh ZExHPATE;=
F4) S 7 ] 5 A s P e X - 398 1) AT B 2 R R A 7
TS, RBUAAERE AN 2R, FERE
TE R LA T ]y A OL AR AR, A A 9 32 240
120, Antony-Babu %5 & VA 2 19TE 15 5 A2 AT

Ay P,

AW 5T S B0 4 B b 1) BB SR R O R
o, B 5¢ J& (Chaetomium) . Ky 21 K & %
(Clonostachys rosea) . #EE5¢I& (Coniochaeta)=
RE S TRSNE N, E5EE (Chaetomium) . FiEL
K7 5% (Clonostachys rosea) ¥ FIVE B IG Y & 11
A BT, BT AT LA R A AT A 2 AN L
Wy, Fxt g i AR R P A RS R Y
WAL, B b9 FRr R B 2 h A W E Y
IR, HEIEATICA AT RE S B I AR K S
T P BB UM G, 3ok o3 A - S AL BT A 1 K
Pl EAE AR SRR E SR B, W] SCAT AR
LR A, DT B - S5-I A= - A ) BB
R SIREE W S 5ty 1 B s P S 1
T IR A AT B, AR R
HFEIIAN, HRER R, X S
HWMHR I EE . RERETES N 1B S5
PREF, AT -3 A HLY BT s o AR A o 5t
1B $RHE HH 2 T 06 5 B8 3R ), AR g 4 O
A — R AR . TR &5 k P4 Bk
AT DU oF 1 B T 22 i A KPR 45 R B
i 41 T ——I= BR 25 FE AT 18 (Bacillus macerans) Fl{%E
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[REMRE (Acidovorax delafieldii) 557 iy 11 1 752K
i St e R

H X T 1 1 g AN W 1) A0 A K A5
S LI Y= S S AN i B 3Ny )= 8o |
] S0 J 2 T o X 0 P 7 A TRK 3R 4y
THAESRR, BUERELLEFRE =, PRI 22 [ AH S 7
A, T AN T i SR K o B i B B D)
ARSI A 0T 1 o Rl R L R ) L TR 2 43 b
Ja IR, FERE 1 P A = B R ) L TR A iR )
J& . WA . INEBRTHIE . Sarocladium . FEAKTR
J&, Kiitl)E (Cladosporium). 5% )& (Trichoderma),
K& T 1 A B s A e R T, A X
2 15 B 1 P ) 1 S A R R 22—, Bl TR
—AERE E A, A TR RO R A AT P
BRI, MHORR S, b AR R,
FE AR R A BN R 2R R, B B AR R
RN, Jo4n WA TR A DL AR 77 1 AT,
It 22 m s

P A R i b — Ry LA A ARG, WL
LR 1AV A8 R HE T B2 R, AR SR 1 1 1 s P
FCPIN B TR L SNV S5 A A T T IR AGTHIT
PRV T B i Bl 7 A= T 1 5 B At LR 2
I ER, M YIRS S5A T T 4B T B 2% Pl )
SNSRI, R AR B B ke AR K R T
SR & AR B HE AR
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