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Inhibitive and Control Efficacy of Bacillus subtilis
against Powdery Mildew on Tobacco
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Abstract [ Objective ]In this paper the inhibition and control efficacy of Bacillus subtilis against powdery mildew were explored. [Method ]
The inhibition of Bacillus subtilis to powdery mildew hyphae by scanning electron microscope ( SEM) was observed combined with contrast
test in the field and curing the damaging effects of Bacillus subtilis on powdery mildew during tobacco growth and curing were determined.

[Result 1Bacillus subtilis significantly exhibited inhibitory effect on the growth of powdery mildew hypha and its conidium germination cau-
sing the top of the powdery mildew hyphae deformation and became swelling and spherical and leading to the significant reduce of new born
identify spores. Further study displayed that the control effect of Bacillus subtilis on tobacco powdery mildew in the field was more than 70
%  similar to Thiophanate-methyl and the growth of tobacco leaves was promoted. It was effective to reduce the occurrence of powdery mil—
dew spraying Bacillus subtilis on tobacco leaf before curing the control effect was up to 36.59 % . However thiophanate-methyl did not ex—
hibited this effect. [ConclusionIThe results indicated that Bacillus subtilis not only had important application value for prevention and control
of powdery mildew in the field but also could reduce the infection of powdery mildew. The inhibitory on spore germination may be the main
disease control mechanism.

Key words: Tobacco powdery mildew; Bacillus subtilis; Inhibitive effect; Efficacy

[ 1 ( Erysiphe cichoracearum DC. )
1
12016 - 11 -13
- (110201502019) ; o
( XDJK2016E152) 2.3
(1993 -)
| *
E-mail: dwing818 @ o

163. com.,



1796

30

( Bacillus subtilis)

78.9 %

1.1

1205 m 28.23778°N
106. 73861 °E

o

o 1.1 mx0.7m 4
25 7 20 o
; : 1000 e g
( )50 %
( )
S3400N : :
72
kg . m—3 “«© »” s
1.2
1.2.1
10 x 10 ~
15 o
. 7d
(1:600) .
(1: 600) .
7d PBS( pH7.4 0.01 M)
2 2.5 % 4 h PBS 1~2 1 %
1 h PBS 1~2 30 % 50 % .70
% 90 % 100 % 10 min/
E1010 S3400N
1.2.2
3 N
3 9 40 m’
1.2.1,
GB/T23222 o
2

. 3 3 715 d



8 1797
2 ( ) x( ) 1 o
x100 (1)
( ) < )
(%) =
( - ) x100  (2) ( lev1d.les
1) o
1.2.3
1.2.2 2 2 5-6 la.
8 YC/T 1424998 1h) ’ .
( »
7 d Al N 1 R
(3) .
(em’) =
0.6345 x (em) x ( cm) (3)
1.2.4 2.2
400 m’
“0.1.3.5.7-9
,, (.o
3 7 do
o 3 3
(1:600) . 44.93 9% \64.87 % +69.54 % T1.58 %
( 1: 600) “0.1.3.5.7.9 P70 IR L AR R 100
) o
2.3
GB/T23222 ( 74d)
(1) (2) -
1.3 ( 2).
Origin8. 0.Excel ~ SPSS18.0 7d 75.63  78.93 c¢m
IDS T 73.25 77 cm, 7d
2
2.1
7d o
1
Table 1 ~ Control efficacy of different pesticides against tobacco powdery mildew
2 3 3 7d 3 15d
Second medication before Third medication before Third time after 7 days Third time after 15 days
Treatment group ( %) ( %) ( %) ( %)
Disease Control Disease Control Disease Control Disease Control
index effect index effect index effect index effect
Bacillus subtilis ~ 0.49 44.93 +4.90 2.41 64.87 +2.85 3.97 69.54 +2.32 4.60 71.58 +1.06
Thiophanate methyl  0.46 48.67 £3.94 1.46 79.48 +1.65" 3.41 74.11 £1.11 4.47 72.74 £1.35
Water 0.89 - 7.03 - 13.19 - 16.22 -
CE t P <0.05 B
Note: * indicates significant difference at 0.05 level by i-test.
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Fig.2 Effects of different pesticides on leaf traits
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Table 2 Control efficacy of different pesticides against powdery mildew of flue-cured tobacco during curing

(%)
Treatment group Disease index Control effect
Bacillus subtilis 37.25 36.59 +1.71°
Thiophanate methyl 49.29 16.54 +1.97
Water 58.80 -
D t P <0.05 B
Note: * indicates significant difference at 0. 05 level by t-est.
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Fig.3 Effects of different pesticides on disease index growth rate of powdery mildew after flue-curing
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