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Soil physicochemical properties and root soil bacterial
composition of Gynostemma longipes in different planting regions
of Shaanxi Province
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Development, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing, China
2 School of Pharmacy, Shandong Second Medical University, Weifang, Shandong, China

Abstract: [Objective] To compare the bacterial diversity and community composition between the
rhizosphere and non-rhizosphere soil of Gynostemma longipes in different planting regions and
reveal the key environmental factors by correlating the bacterial community composition with soil
physicochemical properties. The findings are expected to provide a reference for the cultivation and
introduction of this plant and lay a basis for exploring the relationship between rhizosphere
microorganisms and the chemical component content of G. longipes in different planting regions.
[Methods] High-throughput sequencing and soil physicochemical property measurement were
employed to compare the bacterial diversity and community composition of G. longipes in different
planting regions and reveal the key environmental factors influencing the bacterial community.
[Results] A total of 97 085 bacterial amplicon sequence variants (ASVs) were obtained. The
bacterial community composition in G. longipes soil showed significant differences among
different planting regions (R=0.562, P=0.001) but no significant differences between rhizosphere
and non-rhizosphere soil. Proteobacteria (27.40%—36.67%) and Acidobacteriota (15.60%—22.19%)
were the dominant bacterial phyla. Soil pH, available phosphorus, available potassium, soil organic
matter, and alkali-hydrolyzable nitrogen were identified as key environmental factors influencing
the bacterial community composition in G. longipes soil. [Conclusion] Based on the sample
analysis in this study, the bacterial community diversity and composition of G. longipes varied
significantly aross different locations and were closely associated with soil physicochemical
properties. This study provides a reference for the cultivation and introduction of G. longipes and
gives insights into the relationship between soil microorganisms and secondary metabolite
accumulation of G. longipes.
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Table 1 Sample information of Gynostemma longipes
Samples lable  Collecting sites Longitude (E) Latitude (N)  Altitude (m) Collecting date
DG Dagui village, Dagui Town, Pingli County, 109°2031" 32°45"23" 492.4 2023-11-28
Ankang City, Shaanxi Province
QJ Qianjin village, Niutoudian Town, Zhenping 109°58'67" 32°09'84" 852.5 2023-11-27
County, Ankang City, Shaanxi Province
BD Badao Township, Guangfo Town, Pingli 109°3724" 32°15'59" 1130.1 2023-11-27

County, Ankang City, Shaanxi Province

DG: Soil samples from the DG cultivation site; QJ: Soil samples from the Dagui cultivation site; BD: Soil samples from the Badao

cultivation site. The same as below.
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Table 2  Soil physical and chemical characteristics in different cultivation sites of Gynostemma longipes

Samples lable = DM SOM pH AN AP AK

(g/100 g) (g/kg) (mg/kg) (mg/kg) (mg/kg)
DG 99.73+0.07a 32.06+4.99ab 5.83+0.07¢ 137.01+41.88a 67.52+26.65a  154.74+45.67b
QJ 99.52+0.05ab 27.21+£1.77b 6.06+0.13b 149.28+10.65a 100.14+4.90a 370.70+47.59a
BD 99.26+0.31b 44.79+3.73a 7.21£0.07a 245.33421.56a 56.17+18.81a  176.91+26.85b

Different lowercase letters in the same line indicated significant difference between different groups (P<0.05). AP: Available

phosphorus; AK: Available potassium; DM: Dry matter; SOM: Soil organic matter; AN: Alkali-hydrolyzable nitrogen.
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Figure 1 Rarefaction curves (A) and Shannon diversity curves (B).
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Table 3 Number of ASV and diversity index of soil bacteria in Gynostemma longipes

Sample ID ASVs Chaol index Shannon index ACE index

DGRZ 2 705.40+468.34b 2 706.23+£468.13b 9.91+0.46b 2 718.88+468.76b
DGS 2 877.70+242.77ab 2 878.28+242.75ab 10.06+0.20b 2 890.30+243.20ab
QJRZ 3467.00+414.21ab 3 467.52+413.98ab 10.40+0.23ab 3480.11+412.17ab
QIS 3 264.80+636.37ab 3 265.49+636.10ab 10.16+0.44ab 3 278.14+635.67ab
BDRZ 3402.20+144.01ab 3 403.21£144.10ab 10.51+0.26ab 3420.26:+147.14ab
BDS 3 789.80+472.32a 3790.71+471.69a 10.75+0.16a 3 806.93+467.09a

Different lowercase letters in the same line indicated significant difference between different groups (P<0.05). DGRZ: Rhizosphere

soil from the Dagui cultivation site; DGS: Non-rhizosphere soil from the Dagui cultivation site; QJRZ: Rhizosphere soil from the

Qianjin cultivation site; QJS: Non-rhizosphere soil from the Qianjin cultivation site; BDRZ: Rhizosphere soil from the Badao

cultivation site; BDS: Non-rhizosphere soil from the Badao cultivation site.
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Figure 2 The number of common and specific ASVs

of soil bacteria in Gynostemma longipes.
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Figure 3  Bacterial composition at the phylum level in different soil samples. A: Bacterial composition in
rhizosphere soil from different cultivation sites; B: Bacterial composition in non-rhizosphere soil from different
cultivation sites.
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Figure 4 Bacterial composition at the genus level in different soil samples. A: Bacterial composition in

rhizosphere soil from different cultivation sites; B: Bacterial composition in non- rhizosphere soil from different

cultivation sites.
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longipes in different cultivation sites.
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Figure 6 Significance analysis of differences in bacterial communities among different soil samples. A:
Evolutionary branch graph of linear discriminant analysis effect size (LEfSe) analysis of the rhizosphere and non-
rhizosphere soil bacteria of Gynostemma longipes; B: Linear discriminant analysis (LDA) discriminant bar graph
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Figure 7 Redundancy analysis (RDA) of soil

bacteria (at the genus level) and soil environmental
factors in non-rhizosphere soils of Gynostemma

longipes.
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