5557 % 4 4 W) + o W) Vol. 57, No. 4
2020 4 7 H ACTA PEDOLOGICA SINICA July, 2020

DOI: 10.11766/trxb201904190054

B, XVEVK, 20k, Be, sKREEFT, TAA. VDI X AN EE S 2 e B TR EL I 2 AR SED]. 324, 2020, 57 (4):
986-994.

QI Jinghua, LIU Yubing, LI Xinrong, ZHAO Lina, ZHANG Wenli, WANG Yansong. AMF Diversity Analysis of Lichen and Moss Biocrusts
in Shapotou Region[J]. Acta Pedologica Sinica, 2020, 57 (4): 986-994.

W4 Skt MR AN TR S T AR B AR BB 5 AEAERTST

AN AT, R, BWAD, KEA, EEAL

(1. PERABEPEAL A SPREEPTRAT SR, WISk U BRIGRT SN, 22 7300005 2. T EBFERERY:, LAt 100049 )

# E: MMEFEMRER (Arbuscular mycorrhizal fungi, AMF) & HRR il i — M B, 544+ s

( Biological soil crust, BSC) RYBAERIIE LA, SHEEMmepkE Mg Ba EEE L. Bk 3 ARZE% BSC K
AMF BEISE5H) e L REVERTSE R0, R T AMF BEVE X BSC & B AR FH AN e 52k 2% RGeSk no BRA% . )P s e fa )
HR, X BLYD IR AR B VDK [TV AR B X A RNEE S 2 iz J JUF 2 133 AMF RER AN S ZREME BT TOTSE , A0 AS e 45
F2 28 AMF BEESSHI 225 . S5 LB, AMF BRE 5 EMEREERIUN . #8825 T2 R MR 45 T2 >
GERSHIACLE o AR FIBESRLE 2 MO R 2 H4E AMF )8 TEREETT ], BRI, DIREEE . JEREHRE | 55 s
J& . PR R A — R R R E NS, HHAR FIEERAE 1 AMF BEEAE R /KE 22 R B3 . FM s R, #Ee8
T2 M AMF BEEYRALR S AL A B 225, RURELSNAT, AMF BEE SRR, 45588 5 AMF #f
TR Z A BA A AL BERI I

KR EY) LIRSS s MBI s F RO s B A R AR

FESES: Q938.1 MEkRERE: A

AMF Diversity Analysis of Lichen and Moss Biocrusts in Shapotou Region
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Abstract: [ Objective ] Arbuscular mycorrhizal fungi (AMF) are one of the most widely distributed plant symbiotic fungi in
nature. They can form symbiont with cryptogam in biological soil crust (BSC), which is of great significance to the restoration
and succession of desert vegetation. However, there are few studies on AMF community structure and diversity in different BSCs
types, which limited the understanding of the roles of AMF community in the development of BSCs and its contribution to desert
ecosystems. So, will the changes of BSC type affect the community characteristics of AMF complexes in desert ecosystems?

[ Method ] In view of the problems mentioned above, this study was based on enclosed revegetation sites in the southeast fridge

of the Tengger Desert located at the Shapotou Desert Research &Experiment Station, with the lichen and moss crusts and their
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underlying soils as the research object. We used high-throughput sequencing technologies studied the AMF community structure
composition and diversity of lichen, moss crusts and their underlying soils, and to determine whether different BSCs types will
cause differences in AMF community characteristics. [ Result] The following results were obtained. AMF community richness
and diversity index of the underlying soils of moss crusts were the largest and the underlying soils of lichen crusts were the
smallest. The AMF community diversity of the underlying soils of moss crusts is significantly different from other groups. The
richness and diversity of AMF community of underlying soils were higher than crusts layers, and moss crusts was higher than
lichen cursts. The AMF in the lichen and moss crusts and their underlying soils consisted by Glomeromycetes, Glomeromycota.
At the genus level, one unclassified species(g_unclassified_c_Glomeromycetes, 6.69%-99.99%)and Glomus (19.55%-47.18%),
Paraglomus (0.01%-20.91%), Scutellospora (13.37%) and Gigaspora (7.72%) were the dominant species, and the species that
could be classified into Diversisporaceae (g_unclassified_f Diversisporaceae, 4.13%) were quite limited in percentage. The
species of AMF community in the lichen crusts and their underlying soils were exactly the same in composition, but their relative
abundance was different. Compared with lichen crusts and their underlying soils, only the species of Glomeromycetes and
Glomus were found in the moss crusts, and the species of Paraglomus could not be found. Except for species that appeared in the
other samples, there were also found an unclassified Diversisporaceae species and Paraglomus, Scutellospora, Gigaspora in the
underlying soils of moss crusts. The species of the unclassified Glomeromycota and Glomus were coexisted in all samples, but the
relative abundance was different, which indicates that they belonged to the dominant fungi in the BSCs of this area. The species
of Glomus were found in the underlying soils of lichen and moss crusts, and the difference between them was not significant, but
there were significant differences with lichen and moss crusts, which suggested that Paraglomus may be the plant symbiotic fungi
in the surrounding environment. [ Conclusion] With the development of BSCs, the diversity of AMF community increased, and
the succession of BSC and diversity of AMF communities can promote each other.

Key words: Biological soil crust; Arbuscular mycorrhizal fungi; Illumina MiSeq high-throughput sequencing technique;

Community structure and diversity
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Fig. 1 The Rarefaction curves of AMF communities within lichen
and moss crusts and their underlying soil samples

Gt HiAC . BEIEEE K N R 2 I b A R
A OTU B H, EHIAHRIKN-J 97%F) OTU # it
R 4E R, WKl 2 fros, LB. MB. LBS. MBS
Fah oA 23, 18, 26 Fil 22 /> OTUs, S 4%PA
OTU ¥t H /x5 11, 6, 7 F1 12 4>, MBS #f & b
A OTU % H 52 OTU 3 H Y 54.5%. PIH Lk
BIAH OTU 8 H , RkHFR: LB 5 LBS 4 (12
). LBS 5 MBA (114 ), LBS5 MBA (94 ).,
LBS 5 MBS #1 (94 ), MB 5 MBS 41 (54> ). LB
5 MBS@H (44 ), H LB 5 LBS HILAH OTU
HHE&Z, HELE OTU £ 21.43%; LB 5 MBS
HILAH OTU FH &b, HE OTU 1) 7.14%.

MB LB

6 11 MBS

LBS

K2 Mg, #3545z L HF )2 3 AMF ##9% OTU

Fig. 2 OTU Venn figure of AMF communities within lichen and
moss crusts and their underlying soil samples
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Table 1 Richness and diversity indices of AMF communities within lichen and moss crusts and their underlying soil samples

T B IR ZAEIEREL
FE 128 Richness index Diversity index B
Sample type Chao F5%k Bootstrap 5% Invsimpson F5 %% Coverage
Chao index Bootstrap index Invsimpson index
LB 9.50 £0.08a 9.40+0.54a 1.64+0.21a 0.99+0.01a
MB 10.17£0.54a 10.45+0.64a 1.76+0.30a 0.99+0.01a
LBS 10.67£0.57a 11.19+0.87a 2.76+0.48a 0.99+0.01a
MBS 11.33£0.77b 11.58+0.90b 6.43£0.65b 0.99+0.01a

T PHEARRETR 22, n=3 , RRI F R IR TE P<0.05 /K- A 3% 22 5 .Note: Means =+ standard error, n=3. Different letters indicate

significant difference at 0.05 level.
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Fig.3 AMF community composition in the lichen and moss crusts and their underlying soil at the order (a), family (b) and genus (c) level
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