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Analysis and mechanism of biochar on soil microbial community structure of tobacco bacterial wilt

FENG Huilin'?, FU Bing’, REN Tianbao'*’, DU Jun*, XU Chensheng’, ZENG Qiang’, XU Qian™, LIU Guoshun'?

(1. Tobacco College of Henan Agricultural University/Henan Biochar Engineering Research Center, Zhengzhou 450002, China; 2. Henan
Biochar Technology Engineering Laboratory, Zhengzhou 450002, China; 3. Nanping City Tobacco Company of Fujian Province, Nanping
353000, China; 4. Institute of Plant Nutrition, Resources and Environment, Henan Academy of Agricultural Sciences, Zhengzhou 450002,
China)

Abstract: As tobacco bacterial wilt is a bacterial disease that is increasingly harmful to tobacco plants” growth, it is of great significance to
explore the changes in the soil microbial community structure and its biological regulation mechanism after tobacco plant suffers from
bacterial wilt. Field experiments were conducted to investigate the differences of bacterial community structure among four treatments :
ZCTR (conventional fertilization, rhizosphere soil of healthy tobacco plants ), ZCSW (application of 1.2 t-hm™ biochar, rhizosphere soil of
healthy tobacco plants), QKTR (conventional fertilization, rhizosphere soil of bacterial wilt tobacco plants), and QKSW (application of 1.2
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t-hm™ biochar, rhizosphere soil of bacterial wilt tobacco plants). After the biochar application, the bacteria’s a diversity increased, albeit
without a significant difference. The bacterial community richness and structure changed. Under the same fertilization conditions, the
bacterial a diversity and community abundance of bacterial wilt tobacco plants in the rhizosphere soil were less than those of healthy soil.
The bacterial a diversity and community richness of the rhizosphere soil of diseased tobacco plants without biochar were higher than that of
healthy tobacco plants, the abundance of Gemmatimonadetes and Acidobacteria increased by 0.26 and 1.27 percent points, while the
abundance of Proteobacteria and Actinobacteria decreased by 1.08 and 0.14 percent points. Compared with no biochar treatment, the plant
height, leaf length, leal width and stem girth of the biochar application treatment increased by 11.83%, 16.88%, 6.70% and 10.80%,
respectively, and the disease index decreased. The incidence rate of the bacterial wilt was reduced by 9.1 percent points with the biochar
application treatment compared with the no biochar treatment. Studies have shown that biochar application can alleviate the decline in
bacterial abundance caused by bacterial wilt, reduce the relative abundance of pathogenic bacteria, and drive the increase in the relative

abundance of functional growth—promoting bacteria (Gemmatimonadetes ). This reduces the incidence of bacterial wilt and preliminarily

clarifies the biochar’s mechanism on the micro—ecological regulation of bacterial wilt in tobacco—growing soil.

Keywords : soil; rhizosphere; bacterial community; biochar; bacterial wilt; micro—ecological regulation
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Table 1 Physicochemical property of the biochar

AWy kA - /% N/% /% AL e Ta A Loy Lz
Biochar size P C/N Specific surface area/(m’-g")  Bulk density/(g-cm™)  Aperture /nm
100~2 000 wm 9.16 52.41 2.31 0.09 22.68 16.72 0.22 3.15
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Table 2 The « diversity of soil bacterial community

Trﬁfem Simpson Shannon Chaol
ZCTR 0.996 5+0.001 2a  9.537+0.556a 4 455.00+85.94b
QKTR 0.997 2+0.000 4a  9.436+0.541a 3 607.00+180.90¢
7ZCSW 0.994 5+0.003 1a  9.922+0.188a 4 784.00+60.41a
QKSW 0.995 4+0.002 6a  9.806+0.216a 4 524.00+153.90b

TE: RIS NG FREFR R AR BRI 22 5 .35 (P<0.05) . ],
Notes: Different letters in a column indicate significant difference
among treatments( P<0.05). The same below.
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Figure 2 Composition of bacterial community in rhizosphere soil at phylum level
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Figure 5 LEfSe analysis of bacterial community in rhizosphere soil
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