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Abstract: Three strains were selected as the Bacillus agtagonists against tobacco brown spot disease from 93 strains stored in our
lab, the strain K;; showed the highest percentage inhibition of radial growth (PIRG). The PIRG was 63.64% by the dual culture while
67.44% in culture filtrate tests. According to the physiological and biochemical characteristics, the strain K;; was identified as
Bacillus subtilis. Based on the single factor experiments and orthogonal experiments for K;;, an optimum fermentation medium for
biomass production in flasks composed of glucose 20.0 g/L, soybean meal 30.0 g/L, K,HPO,-3H,0 1.0 g/L, and MgSO,-7H,0 0.1
g/L. Under the optimum fermentation conditions, the highest biomass yield was 1.28x10'° CFU/mL, which was 6.5 times of the
initial KMB medium, and the sporulation rate reached as much as 95%.
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30002 1 1.2.6
5d SPSS 18.0
3 5 15 P<0.05
CK 48 h 7
48 h
1.2.4 2.1
2.1.1
0 1 93 10
1% 1% 5% 1 Kii
5 6% 10% 7 KN, PIRG 63.64% 61.36%
1% 20% 9 1-1
21% PIRG
N/Mx100%
N M 2.1.2 2
> XNy / IxM x100% 1 3
I N; i
1 10 A. longipes
I M Table 1 The PIRG of ten Bacillus strains against A. longipes
Fex-Fm  /Fexx100% PIRG/%
Fek CK Fin Ki 63.64+1.69¢ 6744=221 ¢
KN, 61.36+127e¢ 64.56+1.74 ¢
Fy 56.02+0.63 cd 6591 +2.65¢
. F, 5438+1.48¢ 63.64+1.82¢
1.2.5 B. subtilis 1-1 56.02+3.60 d 50.02+3.79 ¢
Hi 51.27+246¢ 37.03+4.70 a
3-10 Dy 59.03+4.03 de 43.45+3.54b
KN, 60.38 +1.65¢ 54.38 £2.32 ¢d
9 Biolog Ds 37.03+3.24b 5823+ 1.67d
21-1 29.03+1.37a 47.25+2.09 bc
Duncan p 0.05
2 3
Table 2 Bio-control effect of three antagonistic strains against tobacco brown spot disease
/d 1% 1%
0 1 3 5 7 9
CK 73 4 8 2 1 0 0 14.07
5 K 60 6 5 3 1 0 0 14.07 0
1-1 40 9 4 2 0 0 0 7.41 47.36
KN, 53 7 6 2 0 0 0 8.89 36.84
CK 86 2 4 4 3 2 0 33.33
10 K 66 5 6 2 2 0 0 16.30 51.10
1-1 86 2 9 2 2 0 0 18.52 44.43
KN, 73 4 5 4 2 0 0 20.00 40.00
CK 100 0 4 3 5 3 0 43.70
15 K 86 2 4 5 4 0 0 28.89 33.90
1-1 100 0 6 4 3 2 0 34.81 20.34
KN, 100 0 2 7 4 2 0 42.22 3.39
CK 100 0 3 3 5 4 0 48.15
20 Ky 100 0 6 4 4 1 0 33.33 30.78
1-1 100 0 4 6 2 3 0 39.26 18.46
KN, 100 0 2 6 5 2 0 43.70 9.24
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Fig. 1 The change of disease index with the treatment of

antagonistic strains selected with time
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96 10
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Table 3 The physiological and biochemical characteristic of
the strain K,
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Fig. 2 Effect of different carbon sources on biomass
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233 4 1 g/L 4
. . . Table 4 The orthogonal experiment design of major
ZnS047TH,0 MgSO47H,0 K,HPO43H,O FeSOq4 component in the medium
CaCO; MgSO,47H,0 (gL
K,HPO, Ky 1 10 20 0.5
2 20 30 1.0
234 3 30 40 L5
10~30 g/L 10~40 s
gL MgSO47H0 0.1~0.9 g/L K,HPO4-3H,0O Table 5 The results of orthogonal experiment of major
0.5-3.0 g/L Ky, component in the medium
20 g/L 30 g/L (x10° CFU/mL)
K;HPO4-3H,0 1.0 g/ MgS0O,47H,0 0.1 g/L 1 1 1 1 57
2 1 2 2 82
MgS0O,4-7H,0 Ky 3 1 3 3 53
4 2 1 2 98
5 2 2 3 102
6 2 3 1 128
K,HPO43H,O0 Ky 7 3 1 3 71
8 3 2 1 79
4 9 3 3 2 85
K1 64 75 88
5 K2 109 87 88
.. K3 78 88 75
Minilab r 45 13 13
11 -
Ky > >
g 20 g/L 40 g/L
a
Q K,HPO,43H,0 0.5 g/ MgSO,+7H,0 0.1 g/L
Ky 6.5
1.28x10'"" CFU/mL 95%
3
Fig. 3 Effect of different nitrogen sources on biomass i
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