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Screening and mechanism of antagonistic bacteria
against tobacco black shank
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Abstract: A total of 900 rhizosphere soil samples were collected from the main tobacco producing areas in Hunan
Province and 195 bacterial groups with antagonistic effect on tobacco black shank were screened out after enrichment
and cultivation. The high-throughput sequencing results of Miseq showed that Acinetobacter and Stenotrophlomonas are
the common dominant genera of antagonistic bacteria. Five bacteria groups with better bacteriostatic effect were selected
and applied to the soil of tobacco field, the control effect of group B44R on tobacco black shank was 51.56%.
Antagonistic strains in the 5 bacteria groups were screened and isolated, the obtained antagonistic strains were found to
belong to 4 genera: Bacillus, Acinetobacter, Stenotrophomonas and Klebsiella. The results of soil high-throughput
sequencing showed that after applied to soils, the antagonistic bacteria could colonize in the soil and the populations of
Acinetobacter and Bacillus increased significantly.

Keywords: tobacco; tobacco black shank; high-throughput sequencing; antagonistic bacterial flora; screening

Van Breda de Haan

(-2 40
20 [3]
YeFE B#A: 2019-09-01 &= HHEA: 2019-10-15
£&MAE: (17-20Aa02) (16K039)
EZ &N (1994—) 781011979@qq.com *

tanggianjun78@163.com



45 6 589
[4]
51 1 MR5RE
1.1 ##y
(6]
2016
7 8
" “ 900 300 180
60 120 240
Streptomyces spp. 9-1-1 R
] 1 1.2 7%
Trichoderma longibrachiatum 1.2.1 RimiH e init
(ol 059 12LB R2A
Bacillus pumilus ARO3 27 °C 180 r/min 5d 2mL
-80
C [20]
(i P ‘
1.2.2 RA@E B Miseq B EN A
chlororaphis PL9
[12] 5 OMEGA Bacterial DNA Kit
[26]
PA2101 DNA PCR
PG3402 [13] F_7 Gel-Imaging
[14] NanoDrop
13 200 ng PCR
(el NXHG29
1.2.3 Hiumi AR LR R 6 B 18] I 20K
Bacillus sp.1*¢22 [23] 5 1
1 10%
[24]
PGPR +48% ( )
[25] 3
49.05% FP246 30 m?
0,
81.06% 800
300 mL 30d 1
900
6
) GBI/T 23222—2008
Miseq

Miseq

1.2.4 #HEmsBEET
[27] 5



590 (

)

http://xb.ijournal.cn

2019 12

125 ARFREEME 6 HE T 2.2 FEMAREEE Miseq SBENFER
10 DNA 1) 5
Miseq R156R B100R
(ANOVA) (Sphingobacterium) 29.18%
13.19% RI182R
2 ZER545H (Acinetobacter) 59.08% B7L
21 HRMEEEFLER (Ochrobactrum)
55.35% B44R
1/2LB R2A 900
(Comamonas) 17.03%
195 (Acinetobacter) (Stenotrop-
82 42 homonas) 5
F1 HNEEEENRERE
Table1 Dominating genera of antagonistic microorganisms
1%
R156R R182R B100R B7L B44R
0.62 0.06 43.47 8.96 17.84
Sphingomonas 0.06 0.00 0.00 0.05 0.04
Gaiella Gaiella 0.00 0.00 0.00 0.01 0.00
Stenotrophomonas 1.66 6.14 1.70 14.53 6.96
Sphingobacterium 29.18 0.02 13.19 0.00 0.23
Lysinibacillus 0.00 7.64 4.93 3.76 1.98
Achromobacter 0.30 3.95 0.09 8.05 0.19
Pseudochrobactrum 0.01 0.00 10.79 0.00 0.00
Brevundimonas 0.00 0.02 0.12 0.00 0.13
Alcaligenes 0.15 0.03 0.00 0.00 0.00
Leucobacter 0.01 0.81 0.69 0.01 0.03
Myroides 0.00 0.00 0.01 0.00 0.00
Pseudomonas 9.53 151 0.00 0.00 12.32
Enterobacter 5.06 14.35 0.00 0.01 0.31
Comamonas 20.73 0.87 9.48 0.00 17.03
Ochrobactrum 1.46 0.01 0.38 55.35 0.45
Pedobacter 21.68 0.00 0.00 0.00 1.71
Flavobacterium 4.08 0.00 0.00 0.00 1.13
Shinella 1.25 0.05 0.72 0.01 0.03
Acinetobacter 3.12 59.08 12.33 4.65 11.20
Pandoraea 0.00 2.24 0.00 0.00 0.00
Microvirga 0.00 1.04 0.00 0.01 0.00
Delftia 0.00 0.00 1.41 0.00 0.10
Paenibacillus 0.00 0.05 0.07 2.96 0.00
Bacillus 0.00 0.00 0.00 0.00 8.98
Chryseobacterium 0.00 0.01 0.00 0.00 9.28
Massilia 0.00 0.00 0.00 0.00 4.63
Elizabethkingia 0.01 0.22 0.00 0.00 3.90
Burkholderia 0.00 0.00 0.00 0.01 0.00
Brevibacillus 0.00 0.00 0.02 0.01 0.00
Dyella Dyella 0.00 0.00 0.00 0.01 0.01
Cupriavidus 0.00 0.00 0.00 0.00 0.42
Kurthia 0.00 0.01 0.00 0.00 0.00
1.09 1.89 0.60 1.61 1.10
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Table 2 Field control effects of 5 bacterial groups on tobacco 66.67% B44R-2 B7L-3
black shank 61.90% 52.38% B44R—-6
% (A. calcoaceticus) B7L-3
B7L 31.93¢ 45.77b .
B44R 26.81f 51.56a (Stenotrophomonas maltophilia)
R182R 36.07d 39.23¢ B44R—2
B100R 40.52b 24.92¢ ] o )
R156R 41.63b 26.71e (Klebsiella ornithinolytica)
38.89c 27.88d
53.48a
(P<0.05)
*3 HNEHRNEERRFEOINEE
Table 3 Inhibitory effect of 24 antagonistic strains on tobacco black shank disease
1% 1%
B7L-3 52.38b R182R-1 38.10de
B44R-1 42.86¢d R182R-2 23.81gh
B44R-2 61.90a R182R-3 42.86¢d
B44R-4 38.10de R182R-4 47.62bc
B44R-5 47.62hc R182R-5 23.81gh
B44R-6 66.67a R182R-6 28.57fg
B100R-1 42.86¢d R156R-1 33.33ef
B100R-2 28.57fg R156R-2 4.76i
B100R-3 19.05h R156R-3 23.81gh
B100R-4 52.38b R156R—4 23.81gh
B100R-5 47.62hc R156R-5 38.10de
B100R-6 38.10de R156R-6 42.86¢d
25 MABIHAEER LR Miseq MFER (Microvirga) ( 1
Miseq
32 71 99 240 753 (Arthrobacter) Gpl6
(Sphingomonas) (Nocardioide) ~ Aeromicrobium
(Arthrobacter) (Gemmatimonas) 30 60 90 d
Gaiella Gpl6 Gp4 Gp6 Aquihabitans Spartobacteria_genera_incertae_sedis
Gp7 Gp3 ( (Marmoricola) (Agromyces)
1%) 30 d 60 d Phycicoccus 30d 60d

(Mesorhizobium) Lacibacterium

(Ensifer)
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