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Biological Control of Strawberry Bud Rot Caused by Rhizoctonia solani
AG2-1 with Antagonistic Microorganism
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ABSTRACT : Forty microbial isolates out of 167 isolates from the soil of controlled cultivation
areas inhibited mycelial growth of Rhizoctonia solani AG2-1 causing the strawberry bud rot in
vitro. Among the isolates, Kr013 and Kr020 showed suppressive effect to R solani AG2-1 on
seedlings of chinese cabbage treated by root immersion, charcoal carrier granule and drenching
on 1.0% infested soil in pot.

Furthemore, the corresponding effect was also revealed when the charcoal carrier granule of
the isolates were treated on the seedling of strawberry that were planted on the planting hole
in pot. To examine the effects of biological control in green house, it had been tested the infection
rates by using two different treatments. First, the strawberry runner were planted on the nursery
soil mixed with 20% charcoal carrier granule of Kr013 and Kr020 isolate respectively, and grown
for 20 days before transplanting. Then the young plants from the mother plant were separated
and transplanted on the 1.0% infested soil. Another method was that the charcoal carrier of
Kr013 and Kr020 isolates applied to planting hole of 1.0% infested soil just before transplanting.
Then the young plants were grown for 20 days on the sterilized nursery soil before transplanting.
From the results, the effects of biological control was significantly higher on former treatment
(e.g. the infection rates were 7.3 and 5.7%, respectively) than on the latter treatment (e.g. the
corresponding value were 16.7 and 15.7%, respectively). The antagonistic isolates of Kr013 and
Kr020 were respectively identified as Pseudomonas cepacia with the similarity of 55.0% and 60.0%
by using the Biolog GN Microplate system.

Key words : Rhizoctonia solani AG2-1, strawberry, biological control, charcoal carrier, Pseudomonas
cepacia.
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Table 1. Antagonistic effect of test isolates to Rhizoctonia solani AG2-1 on potato sucrose agar media at 25C

Isolates Inhibitiori of mycelial growth? Isolates Inhibition of mycelial growth?
K011  BAC’ ++ Krlo4  BAC ++
K013  BAC ++ Kr107  ACT ++
Kr018  BAC ++ Kr108  ACT +
K020 BAC ++ Kril6  BAC ++
K021  BAC ++ Kr119  BAC ++
K023  BAC ++ Kri21  BAC ++
K025 BAC ++ Kr122  BAC ++
Kr031  BAC + Kr124  BAC +
Kr043  BAC ++ Kri26  BAC ++
K045  BAC ++ Kr129  BAC ++
K49  ACT + Kr132  BAC +
K059  ACT + Kri36  BAC +
K079  FUN * Kr137  ACT ++
Kr088  FUN * Kr138  BAC +
Kr089  BAC + Krl4l  BAC ++
K93  FUN * Krl43  BAC +
Kr98  BAC ++ Krl47  ACT +
K099  BAC + Krl49  ACT +
Kri00  BAC ++ Kri52  ACT ++
Kri03  BAC ++ Kr163  ACT ++

s+ :width of inhibition zone was 3~4 mm, + + :width of inhibition zone was 5~6 mm, * : hyperparasitism.
®BAC : Bacteria, ACT : Actinomycetes, FUN : Trichoderma spp.
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Table 2. Suppressive effect® of test isolates to R solani AG2-1 on chinese cabbage seedling in a greenhouse

Antagonistic % of surviving plants Antagonistic % of surviving plants
isolates 3 5 7 10 15 20(days)| Isolates 3 5 7 10 15 20(days)
K011 0 3 0 0 0 0 Krl07 W 0 0 0 0 0
K013 100 100 100 100 100 100 Krl08 0w o0 0 o0 0 0
Kr018 W 0 0 0 0 0 Krl16 0W 0 0 0 0 0
Kr020 100 100 100 100 100 100 Krl19 M 3 0 0 0 0
Kr021 W 0 0 0 0 0 Krl21 0w o0 0 o0 0 0
Kr023 W o0 0 0 0 0 Krl22 W 0 0 0 0 0
Kr025* o 0 0 0 0 0 Krl24 0w o0 0 0 0 0
Kr031 W o0 0 0 0 0 Krl26* o 0 0 0 0 0
K043 W 6 0 0 0 0 Krl29 W o0 0 0 0 0
Kr045 W o0 0 0 0 0 Krl32 W o0 0 0 0 0
Kr049* o 0 0 0 0 0 Krl36 W o0 0 0 0 0
Kr059 0 3 0 0 0 0 Krl37 W o0 0 0 0 0
K079 0 3 0 0 0 0 Krl38 w o 0 0 0 0
K088 0 3 0 0 0 0 Krl4l 00 33 0 0 0 0
Kr089 W 0 0 0 0 0 Krl43 W 0 0 0 0 0
Kr093 100 3 0 0 0 0 Krld47 0w 06 0 0 0 0
Kr098 W 0 0 0 0 0 Krl49* o o0 0 0 0 0
Kr099 0 0 0 0 0 0 Krl52 W o0 0 0 0 0
Kr100 0 3 0 0 0 0 Krl63 0 33 0 0 0 0
Krl03 0 3 0 0 0 0 Control 100 0 0 0 0 0
Krl04 00 33 0 0 0 0

*Three plants in each test isolates were treated by root immersion, charcoal carrier granule applied to planting
hole and drenching of test isolates at 1.0% infested soil in pot.
*Inhibits plant growth.

Table 3. Suppressive effects of antagonistic isolates Kr013 and Kr020 to strawberry bud rot caused by R solani
AG2-1 treated with charcoal carrier granule in a greenhouse

Disease incidence (%)°

Treatment®
5 10 15 20 25 30 (days)
Kr013 SS 0.0 1.7ab¢ 5.0ab 6.3a 7.3a 7.3a
Ki013 RS 00 6.7¢c 10.3¢ 13.7b 16.7b 16.7b
Kr020 SS 00 0.0a 3.7a 4.7a 57a 5a
K020 RS 0.0 3.3b 7.3b 10.7b 15.7b 15.7b
Control 0.0 13.0d 30.0d 337¢ 36.0c 37.0c

®SS :incorporated seedbed soil and transplanted into field with that soil

RS : application into rhizosphere soil at transplanting.

®Average from three replicates.

°Means followed by a common letter are not significantly different at the 5% level by DMRT.
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Fig. 1~4. Antagonistic effect of Kr013 and Kr020 isolates to R solani AG2-1 on psa media at 25°C (Fig. 1). Suppre-
ssive effect of Ki013 and Kr020 to R solani AG2-1 on chinese cabbage (Fig.2), and Kr013, Kr020 on strawberry
seedling (Fig.3). The biolog GN microplate reacted by Kr020 (Fig. 4).

Table 4. Identification of antagonistic isolates K013
and Kr020 to Rhizoctonia solani AG2-1 using Biolog
GN Microplate System

Test Gram Scientific % of
isolates test name similarity®
KO3  Negative  [oewdomonas g5,

cepacia
Kr020 Negative ~ oeudomonas gy
cepacia

*Results were analyzed with Biolog GN database.
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