Kor. Turfgrass Sci., 20(2). 191~201, 2006 191

NEp geH - w4 4R oftkE - 27le’

Development of Antagonistic Microorganism for Biological Control
of Dollar Spot of Turfgrass
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ABSTRACT

Dollar spot caused by Sclerotinia homeocarpa is one of major diseases in putting
greens. Microorganisms antagonistic to S. homeocarpa, a pathogen of dollar spot, were
primarily screened through in vitro tests, including dual culture method and triple layer
agar diffusion method. I/n vivo tests were also conducted to select the best candidate for
a biocontrol microorganism, using pot experiment. Bacillus subtilis EW42-1 and
Trichoderma harziaum GBF-0208 were finally selected as biocontrol agents against
dollar spot. Relative Performance Index(RPI) was used as a criterion of selecting
potential biocontrol agents. B. subtilis EW42-1 and T. harzianum GBF-0208 showed
resistance to several agrochemicals mainly used in a golf course. B. subtilis EW42-1
and T. harzianum GBF-0208 suppressed effectively the disease progress of dollar spot
like synthetic fungicide tebuconazole in the nursery where dollar spot had seriously
occurred. B. subtilis EWA42-1 and T. harzianum GBF-0208 have a potential to be
biocontrol agents for the control of dollar spot.
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Table 1, Antifungal activity and inhibition of
mycelial growth against Sclerotinia
homeocarpa by antagonistic
microorganisms isolated from soils

. Radius Inhibition of
Antagonistic .
. . of clear  mycelial growth

microorganism . (mm) %)
EW 15 30 56
EW 42-1 33 55
PseD 25 37
20(1) 26 50
19M 26 51
GB-0365 26 40
Gb-017 23 44
GBA-0927 29 55
GBF-0208 31 58
GB-0999 20 40

“Antifungal activity by measuring radius of
clear zone.

YInhibition rate of mycelial growth by dual
culture method.
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Fig 1. Activity of inhibition of mycelial growth against 3 isolates of Sclerotinia homeocarpa by

antagonistic microorganisms.
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AT (Fig. 1).
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Fig 2. Antagonistic effects of 4 isolates of microorganisms on
control of dollar spot through pot test using two different
methods, spraying on foliage and pouring on soil surface.

Table 2. Suppression of dollar spot by antagonistic microorganisms isolated from various soil in pot test.

Disease incidence(%)

Treatment No. 1 No. 2 No. 3 Average’ Control value(%)’
EW15 61 47 54 51.7bc 308
EwW42-1 47 40 40 42.3c 45.7
GBA-0927 75 87 60 74.0ab 5.1
GBF-0208 40 40 67 49.0c 37.2
Tebuconazole(EC*) 47 47 20 38.0c 51.3
Control” 60 80 o4 78.0a

“Duncan’s multiple range test, 95%.

YCalculated from the equation( 1 - D. Liweat / D. Leony) x 100.

*EC means emulsifiable concentrate.
“Treatment with tap water.
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Fig 3. Use of RPI to achieve a 2-dimensional assessment of antagonistic organism based on growth
and control effect against dollar spot of liquid-grown cells.
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Table 3. Agrochemicals applicable together with B. subtilis EW42-1

Products
.. metalaxyl, iprodine, tebuconazole, mepronil, pencycuron, tebuconazole+
Fungicides .
pencycuron, propamocarb hydrochloride
Insecticides chlorpyrifos-methyl, deltamethrin, ethoprophos, fenitrothion, feranimol

Table 4. Agrochemcials applicable to applicate together with T' harzianum GBF-0208

Products
Fungicides mepronil, etridiazole, thiophanate-methyl, fenarimol
Insecticides chlorpyrifos-methyl, carbaryl, phosalone, ethofenprox, tralomethrin
Herbicides triclopyr, naproamide, pendimethalin, pyrazosulfuron-ethyl
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Table 5. Effect of treatment of creeping bentgrass with B. subtilis EW42-1 and T' hazianum GBF-0208

on control of dollar spot in a nursery.

Treatment : Dise2ase incidencg(%)Z — VSJ(E;L(I(;ZI)X
B. subtilis EW42-1 20 20 20 20.0b 714
T. harzianum GBF-0208 20 20 27 22.33b 66.7
Tebuconazol(EC™) 20 0 20 13.3b 81.0
Non-treated control 80 80 50 70.0a

“Monitored at 7-days after final treatment.
"Duncan’s multiple range test, 95%.

*Calculated from the equation( 1 - D. Liea / D. reons) % 100.

YEC means emulsifiable concentrate.
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