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Root bacteria composition and correlation with soil environmental factors in main
producing area of Astragalus membranaceus in Gansu Province

LENG Feifan, CUI Xingshuai, ZHAO Taotao, WANG Yonggang
School of Life Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China

Abstract: Objective To explore the differences of bacteria community composition and diversity in root system of Astragalus
membranaceus in different areas and their correlation with soil environmental factors, so as to guide the high-yield cultivation of A4.
membranaceus. Methods The rhizosphere soil and endophytic bacteria of A. membranaceus in Longxi, Weiyuan, Minxian and Zhangxian
were sequenced by high-throughput sequencing, and the differences of bacteria community structure and diversity were compared and
analyzed. The correlation between soil physical and chemical factors and root bacteria community was explored. Results A total of 1 769
OTU were obtained from endophytic samples of A. membranaceus, in which 541 OTU were common, and 1 676 OTU were obtained from
rhizosphere soil samples, in which 1 224 OTU were common. In the root endophytic samples of A. membranaceus, the highest abundance
of bacteria phylum was Proteobacteria, bacteria genus was Pseudomonas, and the highest abundance of bacteria phylum in rhizosphere
soil samples was Acidobacteria, bacteria genus was Sphingomonas. The network complexity and stability of the bacteria community in the
root were higher than those in the rhizosphere network, but the niche breadth of the bacteria in the rhizosphere was higher than that in the
root. The formation of bacteria community in roots is more easily affected by random processes. Total nitrogen (TN), available nitrogen
(AN), soil organic matter (SOM), urease (URE) and catalase (CAT) are the main factors affecting the composition and diversity of root
bacteria community. Conclusion There are differences in the composition and diversity of root bacteria community of A. membranaceu
in different areas, and the soil physics and chemistry has a great influence on the bacteria community, which provides a theoretical basis
for the subsequent exploitation of rhizosphere bacterial resources and the improvement of quality.
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Table 1 Physical and chemical indexes of different soil samples (X + s, n=3)

Ei=n SLA SMA SWA SZA
EC/(us-cm™) 168.97+0.230b 300.434+99.531a 170.00418.424b 154.63+50.251b
pH 7.611+0.170a 7.5940.007a 7.6510.028a 7.7840.107a
SOM/% 1.871+0.614a 4.78+0.615b 5.1440.301b 5.0010.344b
AP/(mg-kg!) 1.75+0.815b 3.2743.533ab 7.161+1.681a 3.2241.072ab
TP/% 0.13+0.176a 0.03£0.004a 0.05+0.014a 0.0440.007a
TN/% 0.02+0.016a 0.008+0.005a 0.01+0.002a 0.018+0.001a
AN/(mg-kg™) 87.22+7.654¢ 161.40+8.038a 131.25+16.386a 127.40+5.094b
TK/(g'kg™) 13.2740.672a 12.3941.185a 14.554+1.420a 14.58+1.859a
AK/(mgkg™) 310.89460.769b 263.55+29.806b 408.93 +59.063a 243.5445.748b
PRO/(mg'g ™) 0.061+0.001ab 0.0040.002b 0.0810.001a 0.0410.025b
URE/(mg-g ™) 3.8511.188¢ 15.5543.244b 16.94+6.123b 29.9841.752a
CAT/(mg'g™) 1.0040.042ab 0.9040.078b 0.9940.022ab 1.0340.002a
SC/(mg-g™) 8.8617.432b 12.1246.117b 15.3744.753b 29.98+1.430a

SLA-Bz U s PR PR+, SMA-UREL B S MRPR 43, SWA-TH IR IEIRPR 118, SZA-R B rEARbR -3¢, [FAT o Ui R AR RN S FREROR
ZREE (P<0.05); FEH.

SLA-A. membranaceus rhizosphere soil in Longxi County; SMA-A. membranaceus rhizosphere soil in Minxian County; SWA-A. membranaceus

rhizosphere soil in Weiyuan County; SZA-A4. membranaceus rhizosphere soil in Zhangxian County; Different lowercase letters after the values in the same

row indicate significant differences P < 0.05); same as below.
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Fig.1 Distribution of dominant species at phyla and genera level in different samples
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A-Venn diagram of root endophytic bacteria; B-Venn diagram of rhizosphere soil bacteria; C-distribution of common OTU in root endophytic bacteria; D-

distribution of common OTU in rhizosphere soil bacteria.
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F2 RAEHE o ZHM
Table 2 Alpha diversity of bacteria in root endophytic samples

- metaMDS:Stress=0.125
PERMANOVA:F=1.144, P-value=0.144

FEA RLA RMA RWA RZA
OTU 422+170b 805.00+70a 691+64a 739+ 111a
ACE 516.81+108.91b 852.68+118.79a 705.59+67.33ab 771.65+128.15a
Chaol 509.00+120.70b 852.30+113.29a 718.46+59.77a 779.64 £135.52a
Simpson 0.350%0.10a 0.2410.34a 0.26£0.20a 0.10£0.09a
Shannon 1.814+0.25a 3.20+1.53a 2.76+0.81a 3.72+0.88a

x3 RPRLIRAE o ZHEM
Table 3 Alpha diversity of bacteria in rhizosphere soil samples

FEA SLA SMA SWA SZA
OTU 1 159£83b 1 449.00+24a 1383+95a 1429+ 19a
ACE 1 232.391+86.76b 1515.29+36.38a 1436.70+73.51a 1 481.24+8.05a
Chaol 1251.234+88.97b 1 544.63+43.41a 1 457.29468.10a 1508.431+4.37a
Simpson 0.0110.00a 0.00610.000a 0.008+-0.000a 0.00640.000a
Shannon 5.7540.08b 6.174+0.20a 6.131+0.20a 6.2140.04a

B

metaMDS:Stress=0.039
PERMANOVA:F=5.432, P-yalue=0.001
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Fig.3 NMDS analysis of bacteria in root endosphere (A) and rhizosphere soil (B)
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A-co-occurrence network of root endophytic bacteria; B-co-occurrence network of rhizosphere soil bacteria; C-Z-P diagram of topological roles of root

endophytic bacteria; D-Z-P diagram of topological roles of rhizosphere soil bacteria.
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Fig. 4 Molecular ecological network analysis of bacteria in root endosphere and rhizosphere soil
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A-fitting of root endophytic bacterial community assembly process analysis by neutral community model; B-fitting of thizosphere soil bacterial community assembly

process analysis by neutral community model; C-niche breadth of root endophytic bacteria; D-niche breadth of rhizosphere soil bacteria.
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Fig. 5 Bacterial community assembly and niche breadth in root endosphere and rhizosphere soil
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Fig. 6 Correlation between bacteria composition and rhizosphere soil environmental factors
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