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Abstract; In order to understand the difference in microbial diversity between wild and cultivated Anemone altaica

rhizosphere soils, Illumina MiSeq high-throughput sequencing technology was used to study the microbial composition
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and diversity in rhizosphere soils between wild and cultivated A. altaica. The results were as follows; (1) Alpha diversity
analysis showed that the diversity of fungi in the rhizosphere soil of wild A. altaica was significantly higher than that of
cultivated A. altaica (P<0.05) , while the difference in bacterial diversity was not significant ( P>0.05). The non-metric
multidimensional scaling (NMDS) analysis revealed that the fungal community structures of wild and cultivated A.
altaica rhizosphere soils had more significant differences. (2) A total of 9 566 operational taxonomic units (OTUs) of
bacteria belonged to 39 phyla, 127 classes, 315 orders, 500 families and 886 genera, and 2 670 OTUs of fungi belonged
to 15 phyla, 57 classes, 138 orders, 293 families and 597 genera. The bacterial phylum Proteobacteria, Acidobacteria,
Actinobacteria and the fungal phylum Basidiomycota, Ascomycota, Mortierellomycota were the dominant phyla in the
rhizosphere soil between wild and cultivated plants, but their relative abundance was different under different growth
modes. At genus level, Candidatus_Udaeobacter, norank_f_Xanthobacteraceae and Rokubacteriales were the dominant
rhizosphere soil bacteria of wild Anemone altaica. However, Candidatus_Udaeobacter, Vicinamibacter and Rokubacteriales
were the dominant rhizosphere soil bacteria of cultivated Anemone altaica. The dominant rhizosphere fungi of wild
A. altaica were Mortierella, Sebacina and Russula, while the dominant rhizosphere fungi of cultivated Anemone altaica
were Sebacina, Mortierella and unclassified_f_Hyaloscyphaceae. (3) The redundancy analysis (RDA) showed that soil
organic matter was the main factor affecting soil bacterial community (P < 0.05), and soil pH, alkali-hydrolyzable
nitrogen and available phosphorus were the main factors affecting fungi communities (P < 0.05), while bacterial
community structure were not significantly correlated with soil pH, alkali-hydrolyzable nitrogen and available phosphorus
(P > 0.05). In summary, this study reveales significant differences in the composition and diversity of rhizosphere
microbial communities between wild and cultivated A. altaica, which may be closely related to the physicochemical
properties of soils under different growing conditions. The results of this study have certain significance for scientific
planting and soil improvement of A. altaica.

Key words: Anemone altaica, soil microorganism, high-throughput sequencing, community structure, species diversity
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Table 1

Physicochemical properties of rhizosphere soils

of wild and cultivated Anemone altaica

o
- WEBE EHARUR A
CRVIE:N . : : Alkali-
Available Soil organic
Growth pH hydrolyzable
phosphorus matter .
mode (g~ ke) (- ke') nitrogen
g kg grke) k)
A 5.33+ 6.46+ 87.82+ 172.08+
0.13a 0.77a 21.00a 2.33a
B 4.41x 4.75+ 85.53+ 137.08+
0.11b 0.32a 3.40a 5.08b

TE: A BFAE4; BRI, ARNE F RN B35 % 5
(P<0.05), T,
Note: A. Wild group; B. Cultivated group. Different lowercases

indicate significant differences ( P<0.05). The same below.
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Fig. 1 Rarefaction curve of species richness index of rhizosphere soil microbial communities
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Fig. 2 OTU Venn diagram of rhizosphere soil microbial communities of Anemone altaica
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Fig. 3 NMDS analysis of rhizosphere soil microbial communities
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Table 2 Alpha diversity analysis
Richness 8% Chaol F5%K Ace 185
KRR Richness index Chaol index Ace index
rowth mode o SO T SO A SO
Bacterium Fungus Bacterium Fungus Bacterium Fungus

A 4 735.00£49.17a 980.33+33.82a 6 399.67+40.61la 1 189.43+40.6la 6 558.13+61.09a 1 198.13+58.61a
B 4 609.67+87.00a 722.00+44.71b 6 073.79+158.58a  954.59+55.11b 6 201.09+144.98a  970.66+47.87b

40 B Bacterium

B4 METEBEDEEZNMLSE OTU

Fig. 4 Dominance OTU of rhizosphere soil microbial communities
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Fig. 5 Abundance of rhizosphere soil microorganisms at phylum level
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Table 3 Composition of rhizosphere soil microorganisms at genus level (Top 10 genera)
e 5 kb Proportion (%) . 5 EE Proportion (%)
YT H
Bacterium Fungus
A B A B
Candidatus_Udaeobacter 8.04 11.73 WA )R 34.73 16.42
Mortierella
% T I 3.83 4.80 TN 9.73 17.88
Rokubacteriales Sebacin
ARIE 44 B 28 (AT 4.11 2.59 L1358 5.64 7.96
Norank_f_Xanthobacteraceae Russula
Vicinamibacter 3.70 5.21 Unclassified_f_Hyaloscyphaceae 0.14 9.62
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Fig. 6 Analysis of significant difference of rhizosphere soil microbial taxas

T S fe B AR B, 3 BB 5 W A RE A A T BB AR PR
THCE DI BB, T SO R BT R 4% 4R S A6 AR PR 4 1
BLTH Z A 3% ( Himadri & Pranab, 2016) . BRIt
ZANRE S AR At 2 3 R AR 8 B R 28
B AE AR PR - M LB 1Y B 75 45 74 (Dong et al.,
2021) , Wang % (2018) & B, L Bf 7% 2 R v]
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Fig. 7 RDA analysis of rhizosphere soil microbial community and environmental factors
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Table 4  Significance test of soil physicochemical factors

+ HEMAL R T 4 # Bacterium HH Fungus
Soil

physicochemical factor F P F P

pH 0.910 8 0.539 1.295 8  0.009%*
A 1.3733  0.186  1.3047  0.049%
Available phosphorus

A LR 1.4380  0.042% 1.2894  0.208
Soil organic matter

A 0.9774  0.642  1.4995 0.008%*
Alkali-hydrolyzable

nitrogen

o * MERBEMRK(P<0.05); ** ARMBFHMHRK(P<

0.01),

Note: * represents significant correlation ( P < 0. 05 );

*# represents extremely significant correlation (P<0.01).
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o R R ) A AR ] 38 Ok B AR AR
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Xanthobacteraceae F1E. 2 BE T B M55 )8 4 2%
2 T A5 A BT 2 B R 8 R R B AR PR 33 5 A X
SETH & T RETEAR HE 4 1 7 0308 1 BT /R 2% B 24 A
A h K 5 A ZAE T (Ullah et al., 2019)
S A IR 5 BT 7R 28 AR S A6 AR B 0 S A P 1
Frh £ AR 22 5, R WA A AR K J7 0 R B
FERAEY R A SR R

- SRR SR R e R AR B - U W R 4
MR EZER R, EAR D, LA LR & &
JE R W) AN TR RE TR A A R O 3 R SR A
(2017) MUBFFESE SR —3% . 158 pH  BRUfiR E A &L
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