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Abstract; Elucidating the changes in soil fungal communities and their ecological functions during vegetation restoration is
an important reference value for developing scientific and effective management measures of the degraded ecosystems. This
study aims to reveal the effects of artificial grassland establishment via legume and grass plants on the structure and
functional groups of soil fungal community in a degraded wasteland of Northern China. Using high-throughput amplicon
sequencing and bioinformatics analysis, the differences of soil fungal community structure and functional group
characteristics in natural restoration ( control group, CK) and artificial grassland establishment via legume and grass plants
(LG and GG treatments, respectively) of degraded wasteland in Yanqing county, Beijing were analyzed. The results showed

that: (1) 6315 operational taxonomic units (OTUs) were collected from soil surface samples of the degraded wasteland,
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belonging to 17 phyla, 60 classes, 145 orders, 347 families, and 896 genera. The dominant phyla were Ascomycetes,
Mortierellomycota and Basidiomycetes, and they accounted for 73.3%—99.6% of the total amount of soil fungi from each
samples. The relative abundance of Ascomycetes and Basidiomycota presented opposite patterns of change in each treatment
sample. Compared with CK, the relative abundance of Basidiomycetes in LG treatment was remarkably higher than that in
CK. The relative abundance of soil nutrient indicator taxa Mortierellomycota in GG treatment was remarkably higher than
that in CK, and this coincided with the fact that soil nutrients in GG treatment was highest among all treatments. The
number of soil fungal biomarkers in the samples treated by LG was the highest. (2) Prediction of microbial functional
groups based on FUNGuild software was conducted, and saprophytic fungi was the main functional group of soil fungi,
followed by symbiotic fungi, and pathogenic fungi accounted for the least proportion. Compared with pathogenic fungi, the
establishment of artificial grassland had more obvious influence on the functional group composition of saprophytic fungi and
symbiotic fungi, and led to the increase in the relative abundance of saprophytic fungi and decrease in the relative
abundance of symbiotic fungi. (3) Soil fungal community structure was significantly ( P<0.05) affected by vegetation
parameters such as plant species richness and root biomass, and significantly (P<0.05) correlated with soil nutrients such
as soil organic carbon, total nitrogen, available nitrogen, and total phosphorus. The results were helpful to understand the
influence of artificial grassland on the structure and function of soil fungal community, and provided theoretical basis for

vegetation restoration strategy of the degraded wasteland in Northern China.

Key Words: vegetation restoration strategy; artificial grassland establishment; fungal community structure; degraded

wasteland ; fungal functional groups
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Fig.2 Microbial community composition in degraded grasslands under the CK, LG, and GG treatments from 2019 to 2021
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Fig.3 Microbial biomarkers of fungal communities for vegetation restoration of a degraded grassland based on the LEfSe analysis
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FVRTESE — B AN VA58 B, pH FE B Fh 5 AR & TOC TN TP AP SE R 767 = U4
FR . Mantel £555 53728, TOC TN TP (AN fEHYPIFIF 5 MR R AY & 7Y a5 BRERE 451 0
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Table 1 Mantel test analysis between soil fungal community structure and environmental factors across all samples

THAE T REEWE Bty THYEY i
[=2is Bulk MEEE Root Shoot Litter
Property density/ pH foc w R AN AP Plant species bhiomass/ biomass / quantity/
(g/em?) dcness  (gn?) (/) (g/m?)
LI Fungi r 0.177 0.070  0.256  0.304 0.344  0.252  0.145 0.383 0.208 0.085 0.325

P 0.084 0.423  0.001  0.001 0.001 0.001 0.195 0.001 0.014 0.315 0.001
pH;ﬁﬁME ;TOC ; BA MRk Total organic C;TN; SV Total N;TP ; AB Total P; AN A %L Available N; AP . A %W Available P

http ; //www.ecologica.cn



&t
H

10098 H Eire 43 4

0.7 r |
06l ®CK | stress: 0.232

1000 — 03| ALG ] R=04213
‘ ool #GG o TTTTERL L P=0ol

'
! | ~
‘ 03 | R .

0.2 F 2

0] PRI A N
N — - -@ ~
-~ A A&__i\\_

(o]
(=3
S

600

-0.1 | ¢ .
02} T | -3t
-0.3 | ¥ ¢
200 -04 S _” _“_ _ -
_OAS . ]
_OAé .
CK LG GG -08 -06 -04 -02 0 02 04 06 038

b B Treatment NMDS1

3500

I e = e N |

2000

NMDS2
(=)
N
-
/7
/1 &
U
%0
»
P ol
»
[)
[ ]
&

400

Chao =% Jif Chao richness

1500 |

PR

RankofDistance (Bray Curtis)

1000
500 F
ol I = 1

00 L
CK LG GG 2H 18] CK LG GG
kbFE Treatment FEFOTUAK P 54 i 1) B 5

Distance calculated at the OTU level of each sample group

ShannonZ 4 Shannon diversity

E 4 CK.LG.GG #ETRLGHERTESEEZNTIEAR S SRR
Fig.4 Soil fungal diversity indices under CK, LG, and GG treatments for vegetation restoration of the degraded wasteland. Chao richness

index of the fungal community
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Fig.5 Constrained analysis of principal coordinates ( CAP) of fungal communities with environmental factors under CK, LG, and GG
treatments for the degraded wasteland
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