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Abstract; Grazing and mowing are two dominant management regimes in the Inner Mongolia grassland, both of which have
a profound impact on grassland ecosystem, and most of the previous studies have primarily focused on the effects on plant
and soil. Soil microbial communities are the most abundant and diverse groups of organisms on earth and are responsible for
numerous key ecosystem processes. They play an important role in the circulation of materials and nutrients between plants

and soil ecosystems. However, their response to these management regimes has not been comprehensively explored in Stipa
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grandis grassland. In this study, two management regimes of grazing and mowing were set up in a typical S. grandis area,
and enclosure was used as the control. Based on high-throughput sequencing technology, the changes of soil microbial
composition and diversity under different management regimes was examined, Redundancy analysis was used to analysis soil
physical and chemical characteristics influencing on it. The results showed that there was no significant difference in soil
bacterial o diversity index under different management regimes, but mowing significantly increased soil fungal Observed _
species, Chaol and ACE index. Amplicon sequencing revealed Proteobacteria and Actinobacteria were the dominant
bacterial phylum under different grassland management regimes, and the dominant phyla of soil fungal communities were
Ascomycota and Mortierellomycota. Grazing significantly increased the relative abundance of Proteobacteria,
Verrucomicrobia and Gemmatimonadetes of the bacterial community, and mowing significantly increased the relative
abundance of Basidiomycota of fungal community. In addition, grazing and mowing significantly reduced the relative
abundance of Firmicutes. Redundancy analysis showed that soil bacteria were mainly affected by nitrate nitrogen and
ammonium nitrogen, which were positively correlated with Acidobacteria and negatively correlated with Proteobacteria. Soil
fungi were mainly affected by available phosphorus and nitrate nitrogen. In conclusion, changes in grassland usage methods
altered the composition and diversity of soil microflora through soil physicochemical factors, and soil ammonium nitrogen,
nitrate nitrogen and available phosphorus were the main driving factors on microbial community formation and evolution. This
study revealed the structural characteristics and diversity of soil microbial communities in the S. grandis steppe under
different management regimes and their relationship with soil physicochemical properties, which may provide a theoretical

basis for the rational utilization of S. grandis steppe.

Key Words: Stipa grandis grassland; soil microbial ; redundancy analysis; management regimes
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Table 1 Physical and chemical characteristics of soil under different grassland management regime

I T FHEE] bl T
Soil properties factors Enclosed Mowing Grazing
it 258 Ammonium nitrogen/ ( mg/kg) 0.78+0.08a 0.83+0.09a 0.63+0.04a
i ZSA Nitrate nitrogen/ ( mg/kg) 3.89+0.27a 3.96+0.21a 3.06+0.09b
S Total phosphorus/ (g/kg) 0.25+0.02a 0.320.03a 0.22+0.02a
AW Available phosphorus/ ( mg/kg) 4.14%0.18a 3.99+0.14a 3.46+0.09h
AP Organic carbon/ ( mg/kg) 15.15+0.43a 16.5+0.42a 12.29+0.55b
M Total nitrogen/ (g/kg) 1.78+0.03b 1.93+0.05a 1.47+0.06¢
S Total carbon/ (g/kg) 15.33+0.39b 20.28+1.13a 12.62+0.74c
7Kk Moisture/ % 10.98+0.34a 10.53+0.32ab 9.32+0.55b
¥ Soil remperature/°C 25.76+0.35a 25.57+0.3a 21.66+0.17b
15K Electric conductivity/ (us/cm) 128.22+2.51a 128.11+2.81a 131.19+7.47a
pH 8.04+0.14b 8.63+0.12a 7.19£0.05¢
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Fig.1 Venne diagram of OTUs number of bacteria and fungi

OTUs: #AE/ZEB A7 Operational taxonomic units
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Table 2 Variance analysis of « diversity index of soil bacteria and fungi under different grassland management regimes

TIERUEY) G EN Yk H Shannon 154X Simpson FH%X Chaol 154X ACE f8%(
Soil microbes Management regimes Observed_species ~ Shannon index Simpson index Chaol index ACE index
TE [l 3421.33+29.17 9.79+0.08 0.9967+0 3741.07+39.84 3788.38+42.23
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Fig.2 Relative abundance of total bacterial and fungi phyla in soil under different grassland management regimes
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Fig.3 Variance analysis of relative abundance of major bacteria at soil phylum level under different grassland management regimes
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Fig.4 Variance analysis of relative abundance of major fungi at

soil phylum level under different grassland management regimes
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TP : 4% Total phosphorus; TN : 4% Total nitrogen
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Table 3 The effects of soil physical and chemical properties on soil microbial community structure were determined by redundancy analysis

AL P T YA Bacteria - AL B T TR Bacteria

Soil properties factors TR/ % P Soil properties factors R/ % P
NO3-N 46.1 0.024 AP 34.0 0.06
NH;-N 20.5 0.046 pH 15.2 0.146
TC 9.2 0.146 NO3-N 25.1 0.024
ST 8.1 0.156 NH;-N 10.8 0.1
SM 7.3 0.138 TC 7.3 0.18
AP 4.4 0.21 ST 5.3 0.19
SOC 3.5 0.188 TP 1.9 0.204
EC 1.0 1.0 TN 0.5 0.521

NO5-N: fiA % Nitrate nitrogen; NH}-N: £ A% Ammonium Nitrogen; TC; 4fii Total carbon; ST -3 & Soil temperature; SM; + 37K &
Soil moisture ; AP ; B3 Available phosphorus ; SOC ; AL Soil organic carbon;EC. 5% Electrical conductivity
3.2 A O 1 S A W) A B T A58 15 )
T A Y R 3 R G R A G 4y, 3 R Y A LSRR R T 0 1) o i DL R A R 43 B AT
M AER A S RGP R EEAEH . AR NIEIXT A BRI Z AR 52 ma A R 7 1 S EL R
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OTU B % , U RAT T T332 B R TR, 3 BRI R B VR HE) DL R AR5 3 S B3 A5 1
A 5 2 O | RS BUM A AR S R

ANWFFE X3, P 35 B A Al T 2R B S AR FE W 1] ( Proteobacteria ) | il 28 7 [ ] ( Actinobacteria ) Fl R T & ]
( Acidobacteria) , FEALHEHISHE R T2 ] ( Ascomycota ) FIFHEE B [ ] ( Mortierellomycota ) o AS[F]F FH 5 2
T ER AT A MR QAR R 25 S W TECBORDNIE 4 0 2 R v 1R AT TSRS TR T ( Chloroflexi ) A AR
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