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Synergistic Interaction of Fungicides in Mixtures under
Different Conditions of Dollar Spot Disease Caused
by Sclerotinia homoeocarpa
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ABSTRACT. Dollar spot caused by Sclerotinia homoeocarpa F.T. Benn. is a common and economically
important turfgrass disease in South Korea. Fungicides were evaluated for control of dollar spot in creeping
bentgrass golf course putting green. Commercial formulations of propiconazole, thiophanate-methyl, chlorothalonil,
trifloxystrobin and boscalid were applied to plots of creeping bentgrass, each of the latter four fungicides was tank
mixed with propiconazole at the same rates, and applied as treatments. The dollar spot severity in the nontreated
plots of field A and B progressed toward peak diseases of 18.3 and 66.7% from 10 or 15 days after inoculation,
respectively. Significant differences were detected among control values of the fungicides. Dollar spot control
provided by boscalid was significantly greater than the other fungicides which showed low control values in a higher
disease condition. No synergistic interactions, except propiconazole + thiophanate-methy] treated plot, were detected
under a lower disease pressure. However, under a higher disease pressure, synergism was observed at all fungicide
combinations, except a propiconazole and boscalid tank mixture. These data suggest turfgrass managers in golf
course can take advantage of fungicide synergism to control dollar spot using the products and rates in this study.
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Table 1. Fungicides and their tank mixture treatments tested in this study.

Fungicide or treatment Chemical class

Active ingredient (%) Application amount (10a™)

Propiconazole Triazole 25 100.5 ml
Thiophanate-methyl Benzimidazole 70 195¢g
Chlorothalonil Nitrile 75 495 ¢
Trifloxystrobin Strobilurin 22 150 ml
Boscalid Carboximide 47 150 g
Propiconazole + thiophanate-methyl - - 100.5 ml+195 g
Propiconazole + chlorothalonil - - 100.5 ml+495 g
Propiconazole + trifloxystrobin - - 100.5 ml+150 ml
Propiconazole + boscalid - - 100.5 ml+150 g
Nontreated control - - -
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Table 2. Sensitivity of isolates of Sclerotinia homoeocarpa to propiconazole and thiophanate-methyl before field experiment.

Mycelial growth (mm) on PDA medium” with

Isolate Location collected
No fungicide Propiconazole Thiophanate-methyl
MU-6T-4 Muzu, Jeonbuk 63.7 26.3 No growth
BYW-11F-1 Pyeongchang, Gangwon 61.3 30.0 No growth

“S. homoeocarpa isolates were set on PDA (potato dextrose agar) medium amended with propiconazole at 0.1 pg a.i. mI™ or thiophanate- methyl
at 1,000 pg a.i. ml" and evaluated for growth after 48 h of incubation at 25°C with five replicates.
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Table 3. Efficacy of propiconazole, thiophanate-methyl, chlorothalonil, trifloxystrobin and boscalid, and their tank mixed

treatments on dollar spot disease at field A in 2012.

Fungici Active Disease Control value (%)"
ungicide or treatment ingredient (%) severity (%)’ Actr Exp.™

Propiconazole 25 0.0c 100a -
Thiophanate-methyl 70 6.7b 63.6b -
Chlorothalonil 75 2.0c 89.1a -
Trifloxystrobin 22 2.0c 89.1a -
Boscalid 47 0.0c 100a -
Propiconazole + thiophanate-methyl - 1.0c 94.5a 100
Propiconazole + chlorothalonil - 0.0c 100a 100
Propiconazole + trifloxystrobin - 0.0c 100a 100
Propiconazole + boscalid - 0.0c 100a 100
Nontreated control - 18.3a - -

* Disease severity was based on percent area diseased.
¥ Application date: 14 May, 24 May, and 4 June 2012.

¥ Act. = actual and Exp. = expected. Within a column, values followed by the same letter are not significantly different at P = 0.05 according to the

Fisher's protected least significant difference (LSD) test.

" Determined from the formula E = X + [Y(100 -X)]/100, where X = the percent control in plots treated with one component of a tank mixture and
Y = the percent control in plots treated with a second component of the same tank-mixture.
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Table 4. Efficacy of propiconazole, thiophanate-methyl, chlorothalonil, trifloxystrobin and boscalid, and tank mixed treatments on

dollar spot disease at field B in 2012.

Fungici Active Disease Control value (%)"
ungicide or treatment ingredient (%) severity (%)’ Act” Exp."

Propiconazole 25 11.7d 82.5b -
Thiophanate-methyl 70 16.7cd 75.0bc -
Chlorothalonil 75 18.3¢c 72.5¢ -
Trifloxystrobin 22 33.3b 50.0d -
Boscalid 47 0.0e 100a -
Propiconazole + thiophanate-methyl - 3.0e 95.5a 95.6
Propiconazole + chlorothalonil - 0.0e 100a 95.2
Propiconazole + trifloxystrobin - 4.7e 93.0a 91.3
Propiconazole + boscalid - 0.0e 100a 100
Nontreated control - 66.7a - -

* Disease severity was based on percent area diseased.
¥ Application date: 14 May, 24 May, and 4 June 2012.

* Act. = actual and Exp. = expected. Within a column, values followed by the same letter are not significantly different at P = 0.05 according to the

Fisher's protected least significant difference (LSD) test.

¥ Determined from the formula E = X + [Y(100 -X)]/100, where X = the percent control in plots treated with one component of a tank mixture
and Y = the percent control in plots treated with a second component of the same tank-mixture.
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Fig. 1. Progression of dollar spot severity in nontreated plots of
creeping bentgrass (cultivar: Penncross) putting green at
Wonju, Gangwon in 2012.
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Table 5. Sensitivity” of isolates sampled of Sclerotinia homoeocarpa to propiconazole and thiophanate-methyl.

Relative mycelial growth (%) on PDA

Resistant isolate to thiophanate- methyl on

Field  Isolate tested medium with propiconazole (mean)” PDA medium (ratio of resistant isolate, %)*
A 27 0~83.3(41.5) 25(92.5)
B 43 - 16 (37.2)

8. homoeocarpa was set on PDA (potato dextrose agar) medium amended with propiconazole at 0.1 ug a.i. mI” or thiophanate- methyl at
1,000 ug a.i. mI" and evaluated for growth after 48 h of incubation at 25°C with five replicates.

¥ Relative mycelial growth was calculated after 48 h by dividing the mean colony diameter of S. homoeocarpa isolates on PDA amended with
propiconazole by the mean diameter of isolates grown on non-amended PDA. Datum in parentheses means mean relative growth of 27 isolates

tested.

*Thiophanate- methyl was scored for the presence or absence of growth after 48 h of incubation. Data in parentheses mean ratio of resistant ones

out of tested isolates.
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