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Effect of Streptomyces alfalfae XY25" application on physicochemical
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Abstract: [Background] Clubroot, one of the most important soil-borne diseases in the world, is posing a
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serious threat to the vegetable farming in the Northwest of Hubei, leading to an incidence rate as high as
60% for Chinese cabbage in many fields. [Objective] To study the effects of Streptomyces alfalfae XY25"
application on physicochemical properties and microbial community in rhizosphere soil. [Methods] Pot
experiments of Chinese cabbage were done in greenhouse, using the diseased soil with S. alfalfae XY25"
application as the treatment group and the diseased soil without S. alfalfae XY25' application as the
control group. On day 7, 14, 21, 28 and 35 after seedling transplantation, soil samples were collected for
analysis of the variations in the enzyme activity and nutrient content in the rhizosphere soil. On day 35, the
total DNA was extracted from soil samples. The composition and diversity of bacterial and fungal
communities were investigated by using high-throughput sequencing technology combined with
bioinformatics analysis. [Results] Compared with the control, the application of S. alfalfae XY25"
increased pH value, content of organic matter, alkali-hydrolysable nitrogen, available kalium, and
available phosphorus in the soil by 10.0%, 13.7%, 12.0%, 41.1%, and 8.71%, respectively. It also
increased the soil enzyme activity, with an increase of 333%, 204%, and 36.1%, 142% in the soil invertase
activity, urease activity, catalase activity, and alkaline phosphatase activity. Moreover, S. alfalfae XY25"
application improved the soil microbial community structure and diversity, leading to an increase of
54.1%, 22.8%, and 10.7% in the relative abundance of Ascomycota, Zygomycota, and Actinobacteria, in
contrast to a 7.59% decrease in the relative abundance of Acidobacteria. Furthermore, S. alfalfae XY25'
application also increased the relative abundance of Penicillium, Mortierella, Mucor, and Streptomyces by
25.5%, 14.6%, 8.20%, and 7.24%, respectively. [Conclusion] The application of S. alfalfae XY25" not
only improved the soil quality but also significantly altered the microbial community structure and
diversity in rhizosphere soil.

Keywords: Clubroot, Chinese cabbage, High-throughput sequencing, Bacterial community, Fungal
community
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Figure 1 Effect of S. alfalfae XY25" application on soil pH
. *: P<0.05, n=10.

Note: *: Significant differences at P<0.05 level; Each sample has
10 replicates.

Table 1 Two-factor variance analysis of soil physicochemical properties

HA TR S 07 A A ¥J7 F P

Physicochemical properties ~ Parameter SS df MS

pH Time 0.028 4 0.007 1.497 0.210
Treatment 2.850 1 2.850 604.910 0
Interaction 0.079 3 0.026 5.603 0.001
Error 0.429 91 0.005

HHLR Time 19 183.599 4 4 795.900 235.575 0

Content of organic matter Treatment 721.127 1 721.127 35.422 0
Interaction 84.264 3 28.088 1.380 0.254
Error 1 852.603 91 20.358

TRf Time 12 883.053 4 3220.763 3.908 0.006

Alkali-hydrolyzale nitrogen Treatment 5 633.046 1 5 633.046 6.836 0.010
Interaction 3992.048 3 1 330.683 1.615 0.191
Error 74 990.335 91 824.070

SRR Time 11 205.971 4 2 801.493 109.491 0

Available phosphorus Treatment 803.417 1 803.417 31.400 0
Interaction 88.035 3 29.345 1.147 0.335
Error 2 328.374 91 25.587

TRAS Time 59 143.958 4 14 785.990 22.199 0

Available kalium Treatment 123 413.047 1 123 413.047 185.288 0
Interaction 6 035.327 3 2 011.776 3.020 0.034
Error 60 611.582 91 666.061

REBE Time 627.552 4 156.888 3.431 0.012

Invertase activity Treatment 7591.535 1 7591.535 166.028 0
Interaction 1592.894 3 530.965 11.612 0
Error 4 160.922 91 45,724

MR TG Time 1.598 4 0.400 3.496 0.011

Urease activity Treatment 14.792 1 14.792 129.395 0
Interaction 0.959 3 0.320 2.795 0.045
Error 10.403 91 0.114

TR T R i Time 731 386.891 4 182 846.723 44,883 0

Alkaline phosphatase Treatment 412 948.376 1 412 948.376 101.367 0
Interaction 183 344.162 3 61 114.721 15.002 0
Error 0.422 4 0.106 17.239 0

A AL AT Time 0.554 1 0.554 90.583 0

Catalase Treatment 0.060 3 0.020 3.285 0.024
Interaction 0.557 91 0.006
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Figure 2 Effect of S. alfalfae XY 25" application on soil nutrient content
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Figure 3 Effect of S. alfalfae XY 25" application on soil enzyme activity

TE: A: BEWERE; B: JIREE; C. SRMEBEEREE; D. id4fLEBE *: P<0.05, n=10.
Note: A: Invertase; B: Urease; C: Alkaline phosphatase; D: Catalyse. *: Significant differences at P<0.05 level; Each sample has 10

replicates.
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Table 2 The analysis of alpha diversity index

FE A4 TR ABUTS SEHKE Chaol 3%t Shannon 5%
Sample Clean tags Average length (bp) Chaol index Shannon index
XFHEL ITS 51 336 373 765 2.80

Control group ITS

AbFEL ITS 42 241 373 754 4.45
Treatment group ITS

XFHEZ 16S rDNA 72 980 349 2316 7.24

Control group 16S rDNA

AbFZH 16S rDNA 56 730 332 1851 6.27

Treatment group 16S rDNA
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Figure 5 The community abundance analysis at the phylum level
e A HEMM; B: dIEFEG.
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Figure 6 The community abundance analysis at the genus level
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