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Characteristics of culturable microbial communities in rhizosphere/non-

rhizosphere soil of Ligularia virgaurea in alpine meadow elevation gradient

LIU Minxia“, LI Bowen, SUN Ruidi, ZHANG Yaya, SONG Jiaying, ZHANG Guojuan, XU Lu, MU Ruolan
College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China

Abstract: Ligularia virgaurea is a common poisonous weed in alpine meadows, which is considered to be an important
species indicating grassland vegetation degradation in an area. It is of great significance to study the community distribution
characteristics of rhizosphere soil microorganisms at different altitude gradients. As one of the main types of soil microdomain
structure, thizosphere has high biological enzyme activity and plays an important role in maintaining regional ecosystem
cycle due to the influence of plant roots, environmental factors and microbial activities. Soil microorganisms are the most
important biological driving force of soil nutrient cycling, organic degradation and other biological processes. A wide variety
of soil microorganisms and a large number of characteristics also maintain the functional integrity of the ecosystem. At the
same time, its biodiversity is also affected by soil enzyme activities and physical and chemical properties, so the study of
soil microorganisms is also an effective means to maintain ecosystem services. In this study, the cultivable microorganisms in
rhizosphere/non-rhizosphere soil of Ligularia virgaurea at different altitudes in Maqu County of Gannan Prefecture were
studied. The number of soil microorganisms and changes in soil physical and chemical factors were measured by the spread

plate method and the maximum possible number method (MPN). The results showed that bacteria accounted for the largest
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proportion of the total number of microorganisms. The number of rhizosphere microorganisms increased first and then
decreased with elevation, while the non-rhizosphere showed an increasing trend. The microbial functional groups gradually
increased in both rhizosphere and non-rhizosphere. The number of microorganisms and functional groups in rhizosphere soil
was higher than that in non-rhizosphere soil. Redundancy analysis (RDA) shows that the quantity changes are significantly
correlated with soil temperature, organic carbon, electrical conductivity, pH, total nitrogen, total phosphorus, available
nitrogen, and soil urease. Path analysis shows that in rhizosphere soil, bacteria and fungi are most affected by available
nitrogen and organic carbon. Actinomycetes are mainly affected by soil temperature and electrical conductivity. Rhizosphere
soil azotobacter and ammonifier decision coefficient available nitrogen>organic carbon>total nitrogen. The influencing factors
of nitrifier in rhizosphere and non-rhizosphere soil are different. The largest and smallest decision coefficients of rhizosphere
soil are total phosphorus and total nitrogen, and those of the non-rhizosphere are pH and urease. This study is helpful to
understand the response mechanism of soil microorganisms in alpine meadows on Qinghai-Tibet Plateau to the invasion of
poisonous weeds, and to provide theoretical basis and technical support for ecological environment protection and high-

quality development of Qinghai-Tibet Plateau.

Key Words: alpine meadow; altitudes; Ligularia virgaurea; thizosphere/non rhizosphere soil ; cultivable microbial
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Table 1 Monitoring sample profile

EIR iz £33 e AW FRE
Altitudes/m Latitude Longitude Slope/ (°) Plant biomass/ ( g/m*) Richness
3000 34°57'01"N 102°52'55"E 30+0.05b 34.48+1.74b 37.82+1.17b
3500 33°39'44"N 101°52"28"E 29+0.12b 46.63+2.29a 39.51+2.06a
4000 33°18'50"N 101°54"26"E 33+0.08a 34.02+2.12b 35.02+2.01¢

[ FUAN R 9 - BER R AT B 22 57 (P<0.05)
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Table 2 Distribution characteristics of soil microorganisms and functional groups in different altitude gradients

[EER7E 4 VIR
TR /m e Number of microorganisms/ ( cfu/g) Number of functional groups/( cfu/g)
Awde  Poson  gExi0]  HEXIOC  REExI0]  BE<I0T  WAEXI0T GILAIEXI0° BILAEXI0T  EEx10°
Bacteria Fungi Actinomy Total Azotobacter Ammonifier Nitrifier Total
3000 PR 38.17+1.55d 19.22+1.88¢  21.08+0.84a  67.17£1.55¢  13.38+0.66ab  20.53+1.07b 2.64+0.55¢ 22.13+0.43b
E[N 36.88+2.25d 17.31£1.03¢  20.35+1.58a  58.96+1.77d  10.62+1.14b 17.36+1.25d 3.65+0.66a 18.79+0.81d
3500 PR 66.22+2.24h  48.51x1.32a 14.55+1.22b  85.62+1.79a  15.72+1.02a 26.77+1.25ab  1.93+0.71d 28.53+1.06ab
FEARBR 53.47+1.01c  34.27+1.29b 15.08+1.12b  72.05+0.53b  11.03+1.36b 19.22+1.17¢ 3.08+0.75h 20.63+1.35¢
4000 PR 71.19£1.03a  48.65x1.17a 2.06£0.31c  78.11x£0.74ab  16.64+0.51a 28.31+1.18a 2.05+0.89d 30.18+0.82a

JeARbr 70.59:1.74a  34.99:1.17b  1.72:0.03c  75.74x1.24b  11.53:0.75b  22.08+0.93b  3.81+0.48a  23.61x1.56b
BRI 7oA & 22 5% (P<0.05)
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Fig.2 Changes of soil physical and chemical properties and enzyme activities in different altitude gradients
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Fig.4 Redundancy analysis of non-rhizosphere soil microorganism, functional group and environmental factors
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