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Abstract: [Objective] To explore the changes of soil bacterial community diversity and function after
planting ginseng (Panax ginseng C. A. Mey.), and the effects of biochar application on soil bacterial community
diversity and function. [Method] The field experiments with different biomass charcoals were conducted to
improve the soil of continuous cropping ginseng field, and the changes of bacterial community diversity and
function were analyzed by high-throughput sequencing technology. [Result] The bacteria number of
Spartobacteria_genera_incertae_sedis, Sphingomonas, Gemmatimonas, Afipia, Gpl, Gp2, Gp3, Gp6, and

Rummeliibacillus in the soil after planting ginseng significantly decreased, indicating that cultivating ginseng or
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ginseng root secretions might inhibit the growth of these bacteria. In addition, the number of Gaiella bacteria in
soil of planting ginseng field increased significantly, and further increased after applying biochar, indicating that
all cultivating ginseng, ginseng root exudates and applying biochar could promote the growth of bacteria.
Compared with the new forest soil, the number of soil bacteria, community diversity, bacterial taxonomic
composition and the proportion of dominant genera in the continuous cropping ginseng field declined to varying
degrees, and showed an increase in proportion of single dominant population. Biomass charcoal treatment had a
certain positive regulation effect on the above-mentioned deterioration trend, and the change trend of bacterial
classification and quantity tends to those of the new forest soil. The biomass charcoal assisted in improving
bacteria chromatin structure and dynamics, transcription, replication recombination and repair, signal
transduction mechanism and cell defense function. [Conclusion] Biochar application can improve soil
bacterial diversty, regulate bacterial community structure and function, and make soil development of continuous

cropping ginseng field in a good direction. The result provides therotical reference for soil restoration and

ginseng cultivation in the continuous cropping ginseng field.
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Table 1 Statistics of different soil sample sequence data and differences in Alpha diversity of bacterial communities
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YM: Continuous cropping ginseng field + corn stalk biochar, DK:
Continuous cropping ginseng field + rice husk biochar, YK: Continuous
cropping ginseng field + coconut shell biochar, CK: Continuous cropping
ginseng field, XL: New forest soil
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Fig. 1 Venn diagram of soil OTUs in the continuous cropping
ginseng field under different treatments
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Fig.2 Effect of biomass charcoal on the phylum and genus level of soil bacterial community in continuous cropping ginseng

field



32 HErg RO K 2= 4R (http://xuebao.scau.edu.cn/zt/hnny _zr/ch/index.aspx)

43 %

A: Spartobacteria_genera_incertae_sedis
B: Gemmatimonadetes

C: Gemmatimonas

D: Candidatus saccharibacteria

E: Saccharibacteria_genera_incertae_sedis
F: Gaiella

G: Marmoricola

H: Arthrobacter

1: Oscillibacter

J: Clostridium IV

K: Rummeliibacillus

L: Pseudolabrys

M: Afipia

N: Sphingomonas

O: Rhizomicrobium

P: Mizugakiibacter

Q: Rhodanobacter ’ v ¥ > ¥
R: Gp6 > P V)

S: Terriglobus P o

T: Gpl ;
U: Gp2
V: Gp3

Taxonmic tree

@ Acidobacteria

@ Actinobacteria

@ Candidatus saccharibacteria
@ Firmicutes

@ Gemmatimonadetes

@ Proteobacteria

@ Verrucomicrobia

BAREZEFIIEL Y7 brth
The genera having significant difference are marked with “¥¢”
3 WMENSEMERGLFEETRLE
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Fig. 4 Changes in soil bacterial function in different treatments
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Fig. 5 Comparison of gene function differences of bacteria in different treatments
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