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The effects of four multiple cropping modes on the occurrence of tobacco

black shank and bacterial community diversity in soil

HUANG Sijing', XIAO Jinxun?, YANG Lei?, XIAO Chuwen', SONG Xiaoyu', ZHU Dandan', YANG Youcai'*
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and Ecology, Hunan Agricultural University, Changsha, Hunan 410128, China; 3. Hunan Zhongyan Industry Co. Ltd.,
Changsha, Hunan 410014, China)

Abstract: In this study, 16S rRNA gene high-throughput sequencing was used to compare and analyze the differences in
soil bacterial community structure and composition under 4 multiple cropping modes including flue-cured
tobacco-soybean(D), flue-cured tobacco-maize(Y), flue-cured tobacco-rice(S) and flue-cured tobacco-autumn fallow(L),
as well as the relationship between different multiple cropping modes and the incidence of tobacco black shank. The

results showed that the incidence of tobacco black shank in modes D,Y and S were 59.35%, 39.81% and 27.71%,
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respectively, which were significantly lower than that in mode L, which was 80.22%. The diversity of soil bacterial
communities in modes L, D, Y and S increased gradually. The sequencing results showed that Proteobacteria, Chloroflexi
and Acidobacteria were the dominant phyla in soil bacterial community of tobacco field, while Chujaibacter,
Rhodanobacte, uncultured Acidobacteria_bacterium and Acidibacter were the common dominant genera, and the
abundance of dominant phyla and common dominant genera were different among different multiple cropping modes.
Compared with the L mode, the relative abundance of Chujaibacter, Rhodanobacter and Acidothermus in other 3 modes
decreased significantly while the relative abundance of Candidatus Solibacte, Anaerolinea and Haliangium were
increased. The abundance of Chujaibacte, Rhodanobacter, Acidothermus and Occallatibacte were significantly positively
correlated with the incidence of black shank disease, while the abundance of Candidatus_Solibacter, Anaerolinea and
Haliangium were significantly negatively correlated with the incidence of black shank disease. Compared with the
flue-cured tobacco-autumn fallow continuous cropping mode, the other 3 multiple cropping rotation modes could alter the
bacterial community structure which was conducive to disease resistance, thereby reducing the occurrence of black shank

disease in flue-cured tobacco.

Keywords: flue-cured tobacco; high-throughput sequencing; bacterial community; multiple cropping mode; diversity
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Table 1 Incidence of tobacco black shank under different multiple cropping modes

SR PR RIFH Y% AR (e
0% 1% 3% 5% 1% 9%
D 40.65 28.78 18.05 7.48 3.61 1.43 (59.35+4.94)b (17.61£3.19)b
Y 60.19 13.77 11.20 7.56 5.13 2.15 (39.81£2.94)c (15.06£2.01)b
S 72.83 17.97 5.54 2.93 0.73 0.00 (27.17£2.83)d (6.04+0.82)c
L 19.78 22.22 13.82 17.89 15.12 11.17 (80.22£1.21)a (39.94+0.64)a
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Table 2 Bacterial alpha diversity index in soils under different multiple cropping modes

i mRERIEUE YRR OTUHUA Shannonf§#{  Simpsonf& %L Chaolf8%% R I%
D 222773 459 4227 8.427+0.647 0.988+0.006 4 138.441+375.510 96.1
Y 299 424 495 4883 9.385+0.811 0.995+0.006 4 587.813+782.536 95.9
S 123 695 498 4936 9.970+0.047 0.997+0.000 4 897.739+084.079 95.6
L 310316 380 3309 7.338+1.252 0.968+0.032 3 120.717+368.891 97.2
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Table 4 Relative abundance of the common dominant populations
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Fig.6 Heat map of bacterial communities at genus level in soil samples with different multiple cropping modes
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Table 5 Correlation between the incidence of tobacco black

shank and the abundances of bacteria at genus level in

soil with winter fallow

B R P
uncultured_bacterium —-0.123 0.702
Chujaibacter 0.743%* 0.006
gamma_proteobacterium —-0.475 0.119
uncultured_Acidobacteria —0.494 0.102
Rhodanobacter 0.705* 0.010
Acidothermus 0.853%** 0.001
Candidatus_Nitrosotalea —0.073 0.823
Acidibacter -0.284 0.372
Candidatus_Solibacter —0.865** 0.001
Actinospica —0.287 0.365
Sphingomonas —-0.400 0.198
Candidatus_Koribacter -0.270 0.397
Candidatus_Udaeobacter —-0.531 0.075
Bradyrhizobium -0.399 0.199
Anaerolinea —0.710%* 0.009
Haliangium —0.735%* 0.006
Occallatibacter 0.656* 0.021
Bryobacter -0.269 0.397
Gemmatimonas -0.074 0.818
Pseudolabrys —0.483 0.112
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