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Abstract: Microorganisms have important ecological functions in ecosystems. Studying the soil prokaryotic community
composition of an alpine meadow in the Qinghai-Tibet Plateau and its key influencing factors would provide valuable
information for revealing the special microbial flora of a unique geographical environment, and be useful for predicting
global climate changes. In this study, the soil prokaryotic community compositions of an alpine swamp meadow and alpine
meadow in the Qinghai-Tibet Plateau were analyzed using an [llumina Miseq high-throughput sequencing technique. A total
of 23 145 prokaryotic OTUs were detected, phylogenetically derived from 2 archaeal and 33 known bacterial phyla. Soil
advantage categories included Proteobacteria, Acidobacteria, Actinobacteria, and Bacteroidetes, accounting for > 79% of

the all phyla in the two meadow types. The prokaryotic diversity was higher in the alpine meadow than in the alpine swamp
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meadow. The two meadow types had significantly different soil prokaryotic community characteristics (P < 0.001). Based on
a molecular ecological network analysis, we found that the alpine meadow network had a longer average path distance and
modularity than the alpine swamp meadow network , making it more resilient to environment changes with a higher stability
in response to climate change. The results of the Canonical Correspondence Analysis ( CCA) and molecular ecological
network analysis showed that soil pH was the main factor affecting soil prokaryotic community structure. In conclusion, the
composition of the soil microbial community is an important indicator for evaluating environmental responses to global
climate change. Soil prokaryotic community characteristics have significant differences in different alpine meadow soils.
Understanding the variation and influencing factors could provide a theoretical basis for adaptive management and response

to climate change in alpine meadow ecosystems.
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Table 1 Summary of environmental parameters in two meadow types

W 5EHF Environmental parameters ASM AM P

WK Altitude/m 4480 4140 —

T HER S Soil moisture content/% 38.57+8.01 29.01+4.48 0.004
pH 6.62+0.31 7.38+0.13 0.001
S0C/ (g/kg) 68.33+17.91 59.95+10.74 0.220
TN/ (g/kg) 5.68+1.33 5.48+0.65 0.680
TP/ ( mg/kg) 608.95+50.23 651.92+123.79 0.329
AN/ (mg/kg) 484.33+121.97 408.38+66.50 0.106
AP/ (mg/kg) 18.16+2.84 42.90+20.07 0.004
NHZ-N/(mg/kg) 12.14£9.05 6.67+2.04 0.092
NO;-N/(mg/kg) 43.40+6.58 53.55+9.36 0.012
HEY) A A HE %L Shannon-Wiener index of plant 7.88+2.67 8.15+2.21 0.810
YT B Species richness of plant 16.40%1.51 14.70+2.31 0.067

ASM . = FETR PR Bt , Alpine swamp meadow ; AM . B FEE f) , Alpine meadow ; SOC ; Soil organic carbon, 1 B MLk ;TN 2R , Total nitrogen ;
TP . 4H , Total phosphorus ; AN ; DR AL, Alkalize nitrogen ; AP ; SR Rapid available phosphorus; NH}-N: 5., Ammonium nitrogen ; NO3-N: A
%, Nitrate nitrogen. e EUIEFRR P E £ARIMERE , P E A MSIREA T RIS (Y251
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Table 2 Diversity of prokaryotic community in two meadow types

F845 Indices ASM AM P

FAAGEL Shannon-Wiener index 7.37£0.15 7.490.15 0.095
S FRAE %L Simpson index 581.54+126.38 730.89+119.32 0.014
YR E Species richness 3972.40+363.21 4189.40+388.13 0.213

ML B A FR RLII AT (DCA) R IEAZ A WU RET L AT HE RS, NI 1 vRon] DU M 7 5 ) S L A A% A
YRR RE A 0T, E—25 AT N ALK 55 (245 MRPP | Adonis Fl Anosim ) , %% 5% i 7 0 b 57 4] 28 74 [ A%
YIRS A S B3 (P <0.001,3%3),
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Table 3 Dissimilarity test of prokaryotic community composition

between two meadow types

AR A 55

o 8/R/R? P
Dissimilarity test
MRPP 8=0.609 < 0.001
Anosim R=0.588 < 0.001
Adonis R*=0.183 < 0.001
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Fig.2 Relative abundance in the major phyla of prokaryotic
community composition
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Table 4 Topological properties of prokaryotic networks in two meadow types

HiFMIEJE Topological properties ASM AM M Topological properties ASM AM
[ {H Threshold 0.890 0.890 I BRAE R BN Average clustering coefficient 0.152 0.118
5 1550 Total nodes 739 860 AR B Average path distance 7.785 9.911
FEHEL Total links 968 884 % Connectedness 0.309 0.158
YR Average degree 2.620 2.056 || #EHLE Modularity 0.805 0.931
8 4
. + ASM L]
S 6f °AM S FEE
£ B W2 KR40 2 2r NO; N
= g 4r g pH A aa
e o 4 & AP a 4
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§ '1:::: ato o § Q . Aoy ~ [ ] .
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Among-module connectivity (Pi)
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Fig. 4 Canonical correspondence analysis of prokaryotic
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Fig. 3 Z-P plot showing node categories distribution of . 3 .
community with environmental factors

prokaryotic network based on their topological properties
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Fig.5 Network interactions between environmental factors and prokaryotic taxonomic community OTUs
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