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Abstract: To effectively prevent the occurrence of soil-borne diseases, 16S rRNA and 18S rRNA gene sequences were used to
analyze the differences in microbial community composition between rhizosphere soils of healthy and susceptible tobacco fields
during the mature period, and the correlations between physicochemical properties, enzyme activity and microorganisms were
studied. The results showed that norank_p_Saccharibacteria, norank o Gaiellales, Nocardioides, norank_o_Sordariales and
Pseudallescheria were the key genus causing differences in microbial community composition between healthy and susceptible
tobacco fields. There were significant differences in organic matter, total phosphorus, total nitrogen, available phosphorus, alkaline
nitrogen, protease, urease, catalase and phosphatase in the soils of healthy and susceptible tobacco fields. And the correlations
between rhizosphere microbial and soil properties in tobacco fields are the following: Nocardioides was significantly positively
correlated with organic matter (r=0.943), phosphatase (r=0.941), was significantly negatively correlated with catalase (r=—0.880) and
protease (r=—0.829). norank_o_Sordariales was significantly positively correlated with organic matter (r=0.829), total phosphorus
(r=0.943), alkaline nitrogen (r=0.943), urease (r=0.943), and extremely significantly negative correlation with catalase (r=—0.941).
The results provide a theoretical basis for controlling soil-borne diseases of tobacco by regulating the structure of microbial
communities.
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Table 1 Disease incidence of tobacco fields in 2016—2017 %
011117 M oNKIAN Year
102°11'17 27°25'40 1560 m r— — —
87 2016—2017 1 2016 4 41 5 11 2 39
2017 2 33 1 17 0 24
H
2
Table 2 Physicochemical properties of tobacco fields
X p Organic matter/ Total nitrogen/ Total phosphorus/  Alkaline nitrogen/  Effective phosphorus/  Quick-acting potassium/
Soil sample 1 1 1 1 -1 -1
gkg gkg gkg mg-kg mg-kg mg-kg
H 4.51£0.01bB  30.04+0.32bB 1.62+0.12bB 0.57+0.01bB 143.5+5.6b 88.09+4.20bB 147.21+£5.50bB
S 4.67+0.01aA  37.32+0.01aA  2.09+0.02aA  0.97+0.02aA 155.4+4.90a 233+4.20aA 475.18+6.83aA
=+ 0.05 0.01

Note: The data in the table are mean==standard deviation. Different lowercase letters indicate significant difference in treatments at 0.05 level, different capital
letter indicate significant difference in treatments at 0.01 level. The same below.
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Table 3 Enzyme activities and physicochemical properties of rhizosphere soil in healthy and susceptible tobacco fields

Category Related indicators

Healthy tobacco fields

Susceptible tobacco fields

Protease/(ng tyrosine-g'-d")

Enzyme activity Urease/(ug NH;-N-g!-d!)

427.5245.14aA
303.81=%1.58bB

303.42+21.68bB
565.14=19.98aA

Sucrase/(mg glucose-g!'-d") 13.38=+4.14a 16.20=%0.21a
Catalase/(mL KMnOy-g™") 8.94=20.05aA 7.60.01bB
/(ng p-nitrophenol-g'-h) 32.3740.01bB 53.9545.22aA
pH 5.31%0.01b 5.54%0.01a
Physicochemical Organic_matter/(g-kg™") 24.84=+0.38bB 33.7520.952A
properties Total phosphorus/(g-kg™) 0.65220.02bB 1.1740.052A
Total potassium/(g-kg™) 1.1820.34a 1.15%0.01a
Total nitrogen/(g-kg™) 1.482+0.06bB 2.02%0.03aA
Effective phosphorus/(mg-kg™') 61.90%0.17bB 114.27%=1.93aA
Quick-acting potassium/(mg-kg™) 468.7247.10a 576.68+102.85a
Alkaline nitrogen/(mg-kg™") 84.3541.75bB 115.85%+2.45aA
la Proteobacteria Bacteroidetes
Actinobacteria Chloroflexi Gemmatimonadetes

72.65% 71.59% Firmicutes

Acidobacteria Saccharibacteria
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Fig. 1 Composition at the phylum level of the community
about bacteria (a) and fungi (b) in rhizosphere soil of healthy
and susceptible tobacco fields
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Fig.2 Composition at the genus level of the community about
bacteria (a) and fungi (b) in rhizosphere soil of healthy and
susceptible tobacco fields
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Fusarium 5.23% 6.59%

Ralstonia  0.05% 0.07%

4

Table 4 Relative abundance of pathogenic bacteria before
transplantation and at the maturity stage %

Maturity
period

Before
transplantation

Disease Pathogenic  Tobacco
types bacteria field

0.050.03A
0.070.02A

Ralstonia H 0.0240.01A

Bacterial wilt 0.0240.01A

5.2240.55A
6.59+1.21A

2.41%+0.35B

S
Fusarium H
S 3.98+0.30A

Root rot
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Fig. 3 Species difference analysis of microbial community about bacteria (a) and fungi (b) on the genus level in rhizosphere soil of
healthy and susceptible tobacco fields
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Spearman

Table 5 Spearman correlation analysis between differentiated genus and physicochemical properties in rhizosphere soil

Microbial species  Species name Organic matter/ Total nitrogen/  Total phosphorus/  Alkaline nitrogen/  Effective phosphorus/
(gkgh (g'kg" (gkgh (mgkg™") (mg'kg"
norank_p_Saccharibacteria  -0.600 -0.943%%* -0.714 -0.714 -0.943%%*
Bacteria Bacillus 0.771 0.771 0.886* 0.886* 0.771
norank_o_Gaiellales 1.000%*** 0.543 0.771 0.771 0.543
Nocardioides 0.943** 0.600 0.714 0.714 0.600
norank_o_Acidimicrobiales  0.943** 0.600 0.829* 0.829* 0.600
norank_o_Sordariales 0.829* 0.714 0.943** 0.943** 0.714
Fungi norank_o_Tremellales -0.829* -0.714 -0.600 -0.600 -0.714
norank_p_Ascomycota -0.771 -0.771 -0.886* -0.886* -0.771
Pseudallescheria 0.771 0.771 0.657 0.657 0.771
norank_o_Chaetothyriales -0.771 -0.771 -0.657 -0.657 -0.771
6 Spearman
Table 6 Spearman correlation analysis between differentiated genus and enzyme activities in rhizosphere soil
Phosphatase/ Catalase/ Urease/ Protease/
Microbial species  Species name ug p-nitrophenol-g-h") mL KMnO,-g’! (ng NH3-N-g!-d") ug tyrosine-g!-d-")
norank_p_Saccharibacteria  -0.759 0.698 -0.714 0.829*
Bacteria Bacillus 0.759 -0.880% 0.886* -0.657
norank_o_Gaiellales 0.941%** -0.941%* 0.771 -0.771
Nocardioides 0.941%* -0.880* 0.714 -0.829*
norank_o_Acidimicrobiales  0.880 -0.941%* 0.829* -0.714
norank_o_Sordariales 0.759 -0.941%%* 0.943%** -0.600
Fungi norank_o_Tremellales -0.941%* 0.759 -0.600 0.943%*
norank_p_Ascomycota -0.759 0.880% -0.886* 0.657
Pseudallescheria 0.880* -0.759 0.657 -0.886*
norank_o_Chaetothyriales -0.880* 0.759 -0.657 0.886*
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