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ABSTRACT

The availability of Bacillus polimyxa ‘HB 26-5" as a biological control agent was
investigated. The antagonistic bacteria Bacillus polymyxa ‘HB 26-5' grew well on the media
at pH 7.0 and the optimum growth temperature was 25C. The pH of the media changed to
weak acid(pH 6.1~ 6.5) at the beginning of incubation, but to weak alkali(pH 7.8~ 8.2) at 7
days after incubation. The best carrier to enhance colonization of the bacteria were the
mixture of rice bran and peat, or rice bran and kaoline, in those formulation the density of
the bacteria was changed slightly, though the density was beginning to decrease 3 weeks
after application at field. In view of the physical characteristics of the formulation for the
density maintenance during storage such as the hardness and the size, the best one was the
formulation consisted of sodium alginate 2%, kaolin 15% and rice bran 3%.
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Table 1. Effect of pH on the multiplication of Bacillus polymyxa ‘HB 26-5 on potato synthetic broth medium.

Incubation Density of B. polymyxa ‘HB26-5 (X 10%cells/ml)

period

(day) 5.00 5.5 6.0 6.5 7.0 7.5 8.0
1 0.02 0.02 0.04 0.07 0.08 0.05 0.02
2 2.75 3.50 3.75 3.77 3.51 3.25 3.26
3 13.53 21.02 29.52 42.56 17.08 14.04 11.08
4 32.05 32.58 41.04 43.52 49.03 25.54 11.87
5 45.02 49.56 53.08 61.02 72.08 66.04 41.03
6 46.25 43.45 54.58 63.25 71.86 65.42 39.24
7 48.25 46.53 58.04 62.48 73.06 64.43 42.82

1 pH of potato synthetic broth medium before inoculated, initial concentration was 1.3 X 10%cells/ml.
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Table 2. Daily fluctuation of pH by incubation of Bacillus polymyxa "HB26-5 .

Incubation pH of media

period(day) 5.0' 55 6.0 6.5 7.0 7.5 8.0
1 6.14 6.24 6.26 6.28 6.36 6.42 6.48
3 7.35 7.30 7.32 7.53 7.57 7.33 7.39
5 7.36 7.30 7.42 7.39 7.43 7.40 7.69
7 7.90 7.87 8.04 8.10 7.97 8.11 8.13

1 pH of potato synthetic broth medium before inoculated, pH was adjusted by phosphate buffer.
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Table 3. Effect of temperature on the multiplication of Bacillus polymyxa ‘HB26-5 in potato synthetic broth medium.
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Incubation Density of B. polymyxa’ HB26-5" (cells/ml)’

period(day) 15¢C 20T 25¢C 30C 35¢C
1 4.1 xX10° 6.2 x10° 6.8 X 10° 8.9x10° 8.1 x10°
2 3.6x10° 2.4x10° 6.5 X 1(¢ 7.8 107 6.3x 107
3 8.2x 108 6.8 X108 5.7 x10° 2.6 X10° 6.2x10°
4 29x10 6.5x10° 4.9x10"° 2.9x 10" 3.8x10°
5 5.2x10" 5.9x 10" 9.1 x 10" 8.4 X 10v 6.4 x10°

1 The concentration of 4.2 X 104 cells/ml was inoculated.
Table 4. Effect of carbon source on the multiplication of Bacillus polymyxa ‘HB26-5 .
Density of B. polymyxa ‘HB26-5 (cells/ml)’

Carbon source 1 DAP 2 DAI 3 DAI 4 DAI
Control 1.1 x10¢ 4.7 %107 6.4 <108 6.7 X 10*
Sucrose 3.2Xx10¢ 7.4X 107 4.8 X 10" C7.4x10°
Glucose 2.4x10° 8.2x 10 6.4 x 10" 7.9 X 10"
Sorbitol 5.1x10° 2.8 %10 3.5x 10" 7.9 % 10"
Mannitol 2.6 X10° 6.4 <107 5.0x10% 6.9 x 10°

Starch 2.8x10¢ 6.5x 107 8.7x10 3.0 X 10

1 Sucrose exempted Liquid M523 was used as basic medium, initial concentration was 1.9 X 10°cells/ml.
2 Days after inoculation.
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Table 5. Effect of organic matters on the multiplication
of Bacillus polymyxa ‘HB26-5 .

Organic  Density of B. polymyxa ‘HB26-5" (cells/ml)'
matter 1 DAI* 2 DAI 3 DAI
Rice bran 2.8x10¢ 4,1x10° 1.2x107
Wheat bran 3.2 X 10* 24x10°  5.6x10°
Saw dust 2.9x 10 1.8%X10° 3.2x10°
Peat 2.4 %10 9.0x10¢ 2.6x10°

1 Organic matters were mixed in the equal volume of
PD broth, initial contration was 1.8 X 10*cfu/g.
2 Days after inoculation.
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Table 6. Physical characteristics according to formulation materials of Bacillus polymyxa ‘HB26-5 .

. ) Diameter Weight
Formulation material' Hardness (mm) (g/granule)
Sodium alginate 2% Good 5.35 0.10
Sodium alginate 2%-+kaolin 20% Good 5.72 0.15
Sodium alginate 2%-+kaolin 15%-+rice bran 3% Good 5.13 0.11
Sodium alginate 2%+peat 10%-rice bran 3% Poor 6.68 0.20
Sodium alginate 2%-+peat 10% Medium 6.12 0.15

1 Each formulation contained 0.05% xanthan gum.

2 B. polymyxa ‘HB26-5" and carrier were mixed in 2% sodium alginate solution and dropped in 0.2M calcium

gluconate solution for formulation.
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Table 7. Maintenance of density of Bacillus polymyxa
polyethylene bag at 5TC.

‘HB26-5" according to formulation materials when stored in

Formulation material'

Density of B. p.’ HB26-5" (cfu/ml)

1 WA 3 WAI 5 WAI 7 WAI
Sodium alginate 2% 5.8 %107 5.2%x10¢ 3.6 %10 6.7 X 10?
Sodium alginate 2%+kaolin 20% 74x%10 5.8x 107 8.2x10° 9.5 x 107
Sodium alginate 2%-+kaolin 15%-+rice bran 3% 6.8 %10 5.6x10 7.8%10° 6.4 %10
Sodium alginate 2%+peat 10%-+rice bran 3% 8.2x 107 5.9x107 6.1 x10° 7.4 %10
Sodium alginate 2%-+peat 10% 6.0 x 10 5.9x10 6.8 X 10° 2.8x10°
1 Each formulation contained 0.05% xanthan gum.
2 Weeks after inoculation.
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Table 8. Control of ginger rhizome rot by streptomycin
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on the center of four plant growing in pot(1/2500a).
2 Bacillus polymyxa ‘HB26-51" was treated by 20g
pellet(3.5 X 10° cfu/g) per plant.
3 Metalaxyl copper wettable powder(150ppm) was
drenched.
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Fig. 1. Maintenance of B. polymyxa’ HB26-51" density after treatment in sterilized soil. Initial concentration was 3.5

X 10°cfu/g, pellet and 10°cfu/ml, suspension.
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Fig. 2. Maintanance of B. polymyxa ‘HB26-51" density after treatment in field. Initial concentration of the bacterial
suspension was 10°cfu/ml, and the rice bran powder were mixed in the equal volume of the suspension and incubated

for one day at 30°C.
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