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ABSTRACT

Effect of an antagonistic bacterium AF-2001, Pseudomonas cepacia, on control of
turfgrass diseases as brown patch, Pythium blight, dollar spot, and large patch were
evaluated in vitro and in vivo. Results obtained in this study are summarized as follows.

1. Pseudomonas cepacia AF-2001 showed antagonism against to the pathogens causing
brown patch, Pythium blight, dollar spot and large patch. Especially, the biological agent
showed strong antagonistic effect on the causal pathogens of brown patch, dollar spot, and
anthracnose, but weak on Pythium blight.

2. Population density of P. cepacia AF-2001 decreased rapidly in turfgrass soils. Initial
population of the agent was 2.4 x 10’ cfu/g soil, however, decreased to 1.4x 10°, 6 x 10
and 0 cfu/g soil on 10, 20, and 30 days after application, respectively.

5. Under the controlled conditions of 27C and 95% RH, P. cepacia AF-2001 showed
100% control efficacy on brown patch either by pre-treatment or post-treatment of infec-
tion. However, Pythium blight was controlled about 94% by pre-treatment and only 29%
by post-treatment.

4. In field trials, P. cepacia AF-2001 did not suppress large patch and the control
efficacy on other turfgrass diseases was lower than agro-chemicals such as tebuconazole
and metalaxyl. Control efficacy of brown patch, Pythium blight and dollar spot by the
biological agent was 57.4%, 40.4%, 61.5~87%, respectively.

*corresponding author
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5. Growth, color and texture of creeping bentgrass were not differ significantly between

AF-2001 treatment and untreated control.

Key words: Biological control, Pseudomonas cepacia AF-2001, turfgrass disease
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Table 1. Schedule to treat pathogens, antagonist and agro-chemical in field experiment

Date of treatment(month/day)

Treatments

4/20

56 518

522 &1 6/5 6/8 &/15 71

P. cepacia AF-2001
Pre-treatment

Inoculation of
pathogens

P. cepacia AF-2001
Post-treatment

Ago-chemical

Reading of disease
incidence

Table 2. Inhibition of mycelial growth of turfgrass pathogens by Pseudomonas cepacia AF-2001 on

several media

Mycelial growth(mm)

Media Diseases Pathogens Troated Untreated inhibition(%)
Brown patch R. solant AG1 14.3 45.0 68.2
Large patch R. solani AG2-2 13.0 34.0 61.0
PDA Pythium blight Pythium sp. 19.3 45.0 57.1
Dollar spot S. homoeocarpa 20.0 45.0 55.5
Anthracnose C. graminicola 15.8 33.0 52.1
Brown patch R. solani AG1 12.0 45.0 73.3
Large patch R. solani AG2-2 12.0 33.0 63.6
M523 Pythium blight Pythium sp. 19.0 45.0 57.8
Dollar spot S. homoeocarpa 18.0 45.0 60.0
Anthracnose C. graminicola 7.0 19.5 64.1
Brown patch R. solani AG1 17.5 45.0 61.1
Large patch R. solani AG2-2 20.0 27.5 27.3
SM Pythium blight Pythium sp. 20.0 315 36.5
Dollar spot S. homoeocarpa 19.8 34.0 41.8
Anthracnose C. graminicola 12.0 26.5 54.7
Brown patch R. solani AG1 20.0 45.0 55.6
Large patch R. solani AG2-2 14.8 28.0 47.1
PAF Pythium blight Pythium sp. 20.0 45.0 55.6
Dollar spot S. homoeocarpa 12.3 43.0 71.4
Anthracnose C. graminicola 6.8 25.0 72.8
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Table 3. Population density of Pseudomonas cepacia AF-2001 after inoculation in the soil of bentgrass

green

Days after inoculation

Initial lati
nitial population 0

20 30
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6.0 x 102 0




60

pal

boystslX| ®M133 H135(1999)

st

e

Fig. 1. Inhibition of mycelial growth of turfgrass pathogens by Pseudomonas cepacia
AF-2001. A, R. solani AGL; B, R. solani AG2-2; C, Pythium sp.; D, S. homoeocarpa; E, C.
graminicola.



22

Pseudomonas cepacia AF-20012 0|83t ZiC|#io] MESHE dix 61

Table 4. Control efficacy of Pseudomonas cepacia AF-2001 on brown patch, Pythium blight, dollar spot
either by pre-treatment or post-treatment of infection under the controlled conditions of 27°C and 95%
RH

Diseases Treatments Disease incidence(%)  Control efficacy(%)
Pre- 0 100
Brown patch Post- 0 100
Untreated 80 -
Pre- 5 94.1
Pythium blight Post- 60 294
Untreated 85 -
Pre- 10 83.3
Dollar spot Post- 27.5 54.2
Untreated 60
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Table 5. Control efficacy of P. cepacia AF-2001 and tebuconazole on brown patch in field

Control efficacy(%)
6/1 6/8 6/15 /1
P. cepacia AG-2001 276 29.2 27.8 574
Tebuconazole 90.3 90.3 95.7 100

Treatments
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Fig. 2. Disease incidence of brown patch as affected by P. cepacia AG-2001 and
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Table 6. Control efficacy of P. cepacia AF-2001 and metalaxyl on Pythium blight in field
Treat ¢ Control efficacy(%)
reatments
e 6/1 6/8 &/15 71
P. cepacia AG-2001 38.8 435 42.9 40.4
Metalaxyl 100 94.6 91.4 89.8
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Fig. 3. Disease incidence of Pythium blight as affected by P. cepacia AG-2001 and

metalaxyl in field.
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Table 7. Control efficacy of P. cepacia AF-2001 and tebuconazole on dollar spot in field

63

Control efficacy(%)

Treat: t:
reatments &1 &8 15 7
P. cepacia AG-2001 100 81.4 61.5 41.9
Tebuconazole 100 100 87.6 87.5
80 —e—P. cepacia AG —2001
70 k —8— Tebuconazole
. —&— Untreated
R 60
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Fig. 4. Disease incidence of dollar spot as affected by P. cepacia AG-2001 and
tebuconazole in field.
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Table 8. Control efficacy of P. cepacia AF-2001 and tebuconazole on large patch in field
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Treatments Control efficacy(%)

6/1 6/8 6/15 7/1

P. cepacia AG-2001 0 6.0 11.7 1.3
Tebuconazole 87.1 100 76.7 93.0
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Fig. 5. Disease incidence of large patch as affected by P. cepacia AG-2001 and

tebuconazole in field.
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Table 9. Effect of P. cepacia AF-2001 on the growth of creeping bentgrass in field

Treatments dry creeping yield(g/m®*/7days) DMRT
P. cepacia AG-2001 61.1 a
Untreated 59.3 a

*DMRT : Duncan’s multiple range test.
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