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Response of soil microbial community diversity to patch density of Ligularia

virgaurea
WANG Yu-qin, SONG Mei-ling, ZHOU Rui, WANG Hong-sheng

Qinghai University Academy of Animal and Veterinary Sciences, Key Laboratory of the Alpine Grassland Ecology in the Three Rivers
Region, Ministry of Education, Xining 810016, China

Abstract: There exist close and complex interactions between soil microorganisms and plants, and it is essential to
understand the relationship between plants and soil microbial communities in grassland ecosystems. This study
investigated the soil bacterial and fungal populations in Ligularia virgaurea patches of different density. Specifically,
patches were identified exhibiting a gradient of six patch densities (D,, D,, D,, D;, D,, and D). High-throughput
sequencing technology was used to analyze the structural changes of bacterial and fungal communities in patches of
different density, and to explore the effects of L. wvirgaurea density on the soil microbial community structure in
alpine grasslands. The results showed that the presence of L. wvirgaurea patches significantly affected the diversity
and abundance of soil microbial communities. Proteobacteria was the dominant bacrerial phylum, while
Ascomycota, Basidiomycota, and Mortierellomycota were the dominant fungal phyla, and their relative abundances

varied significantly among patches. The a-diversity index of soil bacterial communities did not differ significantly
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between different patches. However, the Chaol and ACE index of the fungal community were significantly higher
(P<<0.05) in D, than in D; patches, and the Shannon and Simpson index were significantly higher in D, and D;
patches than in D; (P<C0.05) , indicating higher diversity of fungal communities in D, patches. In summary, the
density of L. wvirgaurea can affect the structure and diversity of soil microbial communities, changing the richness of
dominant microbial groups. This result not only reveals the impact of L. wvirgaurea patches on the species
composition and diversity of soil microbial communities, but also enriches our understanding of microbial diversity in
alpine grasslands. These data add to the growing body of information available to aid the protection and sustainable
utilization of alpine grassland ecosystems.
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Table 1 Basic vegetation condition of L. virgaurea patch

BTk Patch YA Number of species FEA MY (FEZAE) The main dominant plants (importance value)

D, 22.2540.75a B BCR P, alpigena (13.65%) JEWE C. alatauensis (12.81% ) M5 C. capillifolia
(7.96% ) Sl 4R A, obtusiloba (4.95%)

D, 24.2541.25a B EIR R P alpigena (10.85%) JE®H C. alatauensis (9. 96% ) ¥ T4 H L. virgaurea
(8.74% ) LM H C. capillifolia (7.97%)

D, 23.5041.50a FRRBCR P alpigena (13.74%) J&E w5 C. alatauensis (10.60% ) \# w35 L. virgaurea
(9.47%) KM C. capillifolia (6.30%)

D, 24.2541. 252 WAL E L. virgaurea (15.98%) SR C. alatauensis (10.70%) 5 R BK P, alpigena
(10.03%) ZkM 5 C. capillifolia (9.38%)

D, 25.00+0. 82a WTSEE L. virgaurea (25.75%) (R R BR P. alpigena (10.19%) JEE 5 C. alatauensis
(9.53% ) kM C. capillifolia (5.96%)

D. 22.2540.48a WE T L. virgaurea (34. TA%) i RIRBOR P, alpigena (8.21%) J&E WS C. alatauensis

(6.56% ) kM C. capillifolia (5.31%)

T« [RSIA ] 7 hE 2 7R 22 53 . 35 (P<<0.

05),

Note: Different letters in the same column meant significant difference at P<<0. 05 level.

D,

1 FREFEETEMRTERE (a) MEHE(b)F5 OTUs Venn 547
Fig. 1 The OTUs Venn analysis of soil bacteria (a) and fungi (b) under different density patches of L. virgaurea
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Fig. 2 Soil bacteria (a) and fungi (b) species composition of phylum level in different density patches of L. virgaurea
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Fig. 3 Soil bacteria (a) and fungi (b) species composition of genus level in different density patches of L. virgaurea
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Fig. 4 oa-diversity of soil bacterial communities in different density patches of L. virgaurea

AP R R 25 5+ 3 (P<C0.05) . Different letters meant significant difference at P<<0.05 level. F [i] The same below.
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Fig. 5 a-diversity of soil fungal communities in different density patches of L. virgaurea
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Table 2 Correlation coefficients between L. virgaurea density and microbial diversity

15 ¥ W Shannon 5 % Simpson 1§ $ ACE 8% Chaol & %k
Index Microorganism Shannon index Simpson index ACE index Chaol index
By LT 4l 4 Bacteria 0.251 0.282 —0.362% —0.321
Density of L. wirgaurea FUE Fungi 0. 197 0.096 —0. 403+ —0.359*
*, P<<0. 05.
3 g

3.1 F Rk B R AT LA A 2R 09k
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Fr 43 B S 75 VG FL R 5 0 — 25 05 IRl i i WF R 5 R 5 5 9 450 0] ¥ S 5 BB A R O T R A
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e A TR (1) D TR R A AR JE TR 1] (Proteobacteria) , 3B J& i BR #1111 (Acidobacteria) B RB41, - 58 5B 1Y L #
BE N T2 17 (Ascomycota) , 8 #1845 J& (Mortierella) 23 J& , ELAS [R] % B B He 0] 13 A= 9 21 i AE 1] A /K SF
25 . LA E BETE 1) o- 2 R M T8 B0FE A ) B B (0] 22 S 20 100 2 LA BE VR 1 o- 2 FE 8 B0 D, i
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