Kor. J. Microbiol. Biotechnol.
Vol. 36, No. 2, 115-120(2008)

Bacillus subtilis SKU48-20{| 2|8t =05 & x|

AR - Mg
NZoistn 425etm

Suppression of Bacterial Wilt with Bacillus subtilis SKU48-2 Strain. Kim, Ji-Tae and Shin-Duk Kim*.
Department of Biological Engineering, Seokyeong University, Seoul 136-704, Korea — Bacterial populations
from the rhizosphere were obtained and the efficacy of the bacterial wilt suppression, root colonizing ability
and resistance to three kinds of chemical pesticides were assayed. According to these results, SKU48-2 was
selected as a potential biological agent to control the bacterial wilt caused by Ralstonia solanacearum.
SKU48-2 strain at 108 CFU/ml inoculum was able to suppress the bacterial wilt up to 60% in greenhouse tri-
als. Also, the resistance of SKU48-2 to chemical pesticides make possible to use in combination with chemi-
cal pesticides for the control of bacterial wilt. Three different powder formulations of SKU48-2 were
developed. The shelf-life of powder formulations was effective up to 6 months of storage. Unformulated bac-
terial suspension could not be stored for 2 weeks, at which time cell viability was completely lost. According
to 16S rDNA sequence data, the SKU48-2 stain was identified as Bacillus subtilis.
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Table 1. The root elongation effects of the selected strains on the
pepper plant and the antibiosis against R. solanacearum.

root elongation effect antibiosis activity

Treatment  Root length  root elongation  inhibition zone
(mm) rate (%)" (mm)
control 58.0a
TS1-2 64.3 ab 10.8 17
TS1-3 64.5 ab 11.2 13
SKU47-2 6590 13.7 19
SKU48-2 66.0b 13.9 20

! Data represent mean of 10 replications of each treatment.

Mean root length in millimeters was measured at 10 days after treat-
ment. An equal number of plants was treated with TSB medium as
control.

Means followed by the same letter within a column are not signifi-
cantly different (P<0.05) as determined by Tukey's test.

Root elongation rate = {(root length of treatment group-root length
of control)/root length of control }x100

Inhibitory effects of the culture broth on the growth of R. solan-
acearum were determined by placing 10 mm paper disc containing
20 pL of the culture broth on TSA plates spreaded with R. solan-
acearum and measuring the inhibition zone after 24 hr incubation at
30°C.
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Table 2. Suppression of bacterial wilt of tomato and pepper
plants by the antagonistic strains.

pepper tomato
treatment disease  biocontrol  disease  biocontrol
severity efficacy (%) severity efficacy (%)
control
(pathogen only) 38a 39a

seed treatment!

TS1-2 23ab 39.4 22b 43.6
TS1-3 3.0ab 21.1 20b 48.7
SKU47-2 2.3 ab 39.5 2.5ab 385
SKU48-2 2.1ab 44.7 2.1b 46.1
soil treatment?

TS1-2 15b 60.5 1.9b 513
TS1-3 1.6b 579 1.8b 53.8
SKU47-2 15b 60.5 15b 61.5
SKU48-2 1.1b 71.1 1.4b 64.1
seed+soil

treatment?

TS1-2 14b 63.2 1.6b 59.0
TS1-3 15b 60.5 1.5b 61.5
SKU47-2 1.3b 65.8 1.5b 61.5
SKU48-2 1.1b 71.1 1.3b 66.7

Data represent means of 10 replications of each treatment. The

experiment was repeated triplicate.

Means followed by the same letter within a column are not signifi-

cantly different (P<0.05) as determined by Tukey's test.

Disease severity was rated 14 days after inoculation with R. solan-

acearum. Scale 0-4 where 0: healthy, no symptom; 1: approxi-

mately 25% of the plant wilted; 2: 50% of the plant wilted; 3: more

than 75% of the plant wilted; 4: dead plant

Biocontrol efficacy is based on comparisons to the nonbacterized

but pathogen-challenged controls. Biocontrol efficacy=([disease

incidence of control-disease incidence of treatment group]/disease

incidence of control)x100

! Pepper and tomato seeds were coated with the selected bacterial
cell suspension and planted.

2Plants were grown in potting soil and was drenched with bacterial
cell suspension. '

3 The methods of seed treatment and soil drench were described in
the materials and methods.
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Fig. 1. Efficacy of SKU48-2 strain on the suppression of bacte-
rial wilt of tomato. A. nontreated plants, B. plants treated with
SKU48-2 strain through both seed coating and soil drench.
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Fig. 2. Survival of SKU48-2 strain in the rhizoplane+rhizo-
sphere of tomatos and peppers. Values are the mean of 3 replica-
tions.
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Table 3. Resistance of the selected strains to the chemical pesticides.
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Buramycin

Agrepto Agrymycin

Strains
500 pg/mL 700 pg/mL

500 pg/mL

700 pg/mL 500 pg/mL 700 pug/mlL

T81-2 - -
TS1-3
SKU48-2
SKU7-2

-+

+ + 4+

+ + +

+: Resistance - : Susceptible

50 pL of the selected culture suspension (10° CFU/mL) was dropped on the TSA plates containing different concentrations of agrochemicals.
After 24 h incubation at 28°C, plates were inspected visually to determine the growth.
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Fig. 3. Effects of different formulations on the population den-
sity of SKU48-2 strain. Population density of strain SKU48-2 is
expressed as log cfu/g inoculated formulation. Number of cfu was
obtained by the method described in the materials and methods.
Values are the mean of three replications.
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