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ABSTRACT

Effect of an avirulent bacteriocin-producing strain(ABPS) of Pseudomonas solanacearum adapted to low
temperature on the control of tobacco bacterial wilt was examined under the natual field conditions.

The ABPS of P. solanacearum were succeeding-cultured at gradually low temperature, 30C to 13C. The
isolates adapted to low temperature grew faster than the wild type either in artificial media or on the tobacco
rhizoplane. The control effect of one of the isolates on bacterial wilt was higher than that of the wild type
when the bacterial suspension had been poured onto the tobacco rhizosphere soil on 1 day before and
15 days after transplanting to the field. It was suggested that ABPS of P. solanacearum adapted to the

low temperature, might be more effective biological control agent than the wild type.
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Table 1. Bacteriocinogenic activities and pathogenicities of bacteriocin producing isolates of Pseudomonas

solanacearum
Feolate Diameter of inhibition zone(mm)* Disease
Y91 Y92 Y 93 Y 9—10-2 index**
Y 38—1 21 24 20 19 0
Y 38—2 18 16 19 19 0
Y 38—3 19 21 20 13 0
Y 39 9 0 8 12 0
Y 61—1 8 0 9 10 0
Y 612 11 8 9 0 0
Y 94 8 0 10 11 0
Y 9% 9 10 9 0 0

*  Each bacterial isolate was seeded with 4mm diameter aluminum rod on casamino acid-peptone-glucose
agar plate in 9mm petridish. After incubation at 30C for 2 days, bacterial cells were killed by exposing
them to the vapor of chloroform. Four ml of 0.7% melted agar mixed with challenger strain poured
over the bottom layer of agar. After reincubation at 30C for 2 days, inhibition zones were measured.

* * Roots of 5-wk-old tobacco cultivar BY4 were dipped in each bacterial suspension (10°cfu/ml)before
transplanting. Disease index ranged from 0=no visible symptom to 5=completely wilted or dead.
Figures listed are average of 12 plants observed at 14 days after transplanting,



v H 44 Bacteriocin’8 4 Pseudomonas solanacearum) A4 o35
ol &% o) AFA vlEY WA Ay

Table 2. Soil temperature of 20cm depta from the surface, Suwon region, during tobacco growing season®

Date survayed Range () Average(C)
Eary April 62— 120 9.3
Mid-April 116 — 136 12.3.
Late April 118 - 152 13.6

May 127 — 214 17.2
June 198 — 229 229
July 2277 — 266 249

#* Figures cited from Suwon meteorological station.
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Table 3. Number of colonies of avirulent bacteriocin-producing isolate of P. solanacearum cultured at 13C*

Number of colonies(cfu/ml)

Isolate
Wild type Mutant**
Y 38-1 - (1308 X 10" (12+06) X 10
Y 38—3 0.0 0.0 (1.3+02) x 10*
Y 39 (1L8+03) X 10° (24+06) X 10
Y 612 0.0+ 0.0 (28+02) X 10v
Y 94 _ (13+0.3) X 10® (19+0.7) X 10%
Y 95 (10+03) X 102 (34+09) X 104

*# 0.1 ml of each bacterial suspension was inoclated into 10 ml of nutrient broth media and incubated
at 13C for 8 days. 0.5 ml of each bacterial culture was plated on the TZC agar medium before
pouring 5 ml of melted 1.5% water agar on the agar surface. After incubation, 4 ml of melted 0.7 %
water mixed with P. solanacearum strain YO—2 was poured over the agar surface. After additional
incubation, P. solanacearum like colonies with inhibition zones were counted. Values are means+ stan-
dard deviations of three replications.

* * Mutant was originated from the wild type isolate through succeeding-culture at 30C to 13€C, gradually.
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Table 4. Number of colonies of avirulent bacteriocin-producing isolates of Pseudomaonas solanacearum detected
from the roots of tobacco plants inoculated with the same bacteria

Number of colonies(cfu/g. fresh wt.)*

Isolate treated®”* 2 4 8r*r
OR OR OR ER
. Y38—1 Wild type (9.6+ 1.0) X 10° (2.0+ 0.3) X 10° (13+0.3) X 10° (0.1+ 0.0) X 10°
Mutnat (4.3+2.4) X107 (8.0+ 3.0) X107 (4.3+1.0) X 10° (1.1£ 0.6) X 10°
Y38—3 Wild type (1.2+0.2) X107 (7.2+ 55) X107 (2.0+0.9) X 10° (4.4+ 2.6) X10*
Mutnat (3.6+ 0.6) X107 (24+ 1.7 X107 (24+ 1.7 X10° (1.5+0.3) X 10°
Y39—1 Wild type (14+02) X107 (2.2+2.0) X10° (29+3.0)X10* (1.0+ 0.0) X 10?
Mutnat (1.8+0.9) X 1" (4.3+24) X107 (95+ 1.0) X10° (8.0+ 5.0) X10°
Y61—2 Wild type (3.7+ 2.4) X10° - (1.74 0.8) X 10' (8.0+ 1.0) X 10°
Mutnat (45+ 4.0) X 10° (2.5+ 2.2) X 10° (3.0+25) X10° (1.2+ 1.1) X10*
Y94  Wild type (4.8+2.8) X10° (3.9+ 4.0) X10° (36x3.0)X10* (2.3+ 5.2) X10*
Mutnat (24+0.2) X107 (5.0+ 4.0) X10° (6.7+ 5.6) X10* (2.0+ 1.6) X10*
Yo5  Wild type (2.4+ 2.0) X 10° - (24+25)X100  (14+10) X 10"
Mutnat (1.8+0.3) X107 - (8.2+ 2.6) X 10" (7.8 6.7) X 10"
* Tobacco roots were dipped in the bacterial suspension(10°cfu/ml) for 30 min. prior to transplanting

to soil. The tobacco plants treated with bacteria were cultivated at 18C. Whole root systems were
devided to original root treated with the bacteria before the transplanting (OR) and root extended
(ER) after the transplanting. Each root was washed in running water for 1 min. and grounded
in glass tissue grinder. 0.5ml of each root extract was plated on the TZC agar medium before
pouring 5 ml of melted 1.5% water agar on the agar surface. After incubation, 4 ml of melted
0.7% water agar mixed with P. solanacearum strain Y9—2 was poured over the agar surface.
After additional incubation, P. solanacearum like colonies with inhibition zones were counted. Values
are meanst standard deviations of three replicatins.

# %  Matants were originated from the wild type isolate through succeeding-culture at 30T to 13T,
gradually.

* * * Weeks after root dipping treatment.
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Table 5. The disease progress of bacterial wilt of tobacco plants treated with an avirulent bacteriocin-produ-

cing isolate of Pseudomonas solanacearum adapted to low temperature in naturally infested field

with the pathogen.

Disease severity(%)*
Isolate treated™*

20 July 5 August 14 August 28 August
¥38—1 Mutant 0.0+ 0.0 0.0+ 0.0 30+ 00 29.3+ 33
Y38—1 Wild type 0.3+ 0.6 6.3+ 5.7 120+ 79 59.3+ 23.7
Not treated 0.5+ 0.9 226+ 105 30.8+ 136 66.7+ 255

*  Five ml and 30ml of the bacterial suspension(10°cfu/ml) was poured onto the root zone of each
10—wk—old tobacco cultivar KF 109 on 1 day before and on 15 days after transplanting to the
field, respectively. Disease index ranged from 0=no visible symptoms to 5=completely wilted or
dead. Values are meansz standard deviation of three replicates. Each replicate consist of 40 tobacco
plants.

* * Mutant was originated from the wild type isolate through succeeding-culture at 30 to 13¢, gradually.
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