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Evaluation of Fungicides for Control of Gray Snow Mold
Caused by Typhula incarnata on Cool Season Turfgrass

Taehyun Chang* and Seung Jun Lee

Divison of Ecology & Enviromental System, College of Ecology & FEnviromental Sciences,
Kyungpook National University, Sangju-city, Gyeongsang Buk-Do, 742-711, South Korea

ABSTRACT. Commercial formulation of fungicides was studied in the golf course for evaluation against Typhula
incarnata causal agents of gray snow mold. Efficacies of fungicides application, fungicide mixture, fungicides
applied method (irrigation and spray) and fungicides applied time (early fall and late fall) were evaluated for their
influence on the chemical control of gray snow mold of turfgrass during the winter season in Yongpyeong golf
course, Korea. Unsprayed control has significantly more disease severity than three fungicides (azoxystrobin,
propiconazole, and tebuconazole) were applied to field plots. Effect of three fungicides was over 80% with control
value for controlling gray snow mold on Kentucky bluegrass and creeping bentgrass species. Effect of fungicide
mixture with different family groups had an over 93% control value of gray snow mold on Kentucky bluegrass
species. It was not significantly difference in fungicidal effect according to applied method (irrigation and spray)
with azoxystrobin on Kentucky bluegrass and creeping bentrasss species. Effect of fungicides applied time was a
significantly difference on disease control by tebconazole early fall spray.
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Table 1. List of fungicides used in this study.
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Common Name Trade Name and Rates Mode of action Fungicide group (Family)
Propiconazole ~ Banner-25% (1 L/m?-1,000 L/10a) Sterol biosynthesis inhibitor Triazole
Azoxystrobin  Heritage - 20% (1 L/m*-1,000 L/10a) Respiration inhibitor Strobilurin

Tebconazole ~ Horicure-25% (1 L/m*1,000 L/10a) Sterol biosynthesis inhibitor Triazole
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Fig. 1. Field trails (A) and symptom of gray snow mold (B) on April in golf course.
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Table 2. Efficacies of chemical control of gray snow mold on three species at golf courses.
Disease damage (%)
Species Treatment Rate Rep.1 Rep.2 Rep.3 MeantSD? Control value (%)
Kentucky bluegrass
Azoxystrobin 0.1 g a.i. /m? 9 7 5.5 7.17£5.14b 88.1£5.21a
Tebuconazole 0.08 g a.i. /m? 3 17.5 15.5 12.00£7.32b 80.0+6.14a
Propiconazole 0.1 g a.i./m? 10 15.5 7.5 11.0£8.16b 81.744.38a
Nontreated” 45 65 70 60.0+12.21a -
Creeping bentgrass
Azoxystrobin 0.1 g a.i. /m’ 2.7 1.7 1.5 1.9740.42b 96.5+0.44a
Tebuconazole 0.08 g a.i. /m? 2.0 2.5 0.7 1.73£0.28b 96.910.31a
Propiconazole 0.1 g a.i./m’ 0.7 1.5 2.6 1.60+0.34b 97.240.17a
Nontreated” 65 55 50 56.6716.67a

* Disease damage (%) was least square means of diseased area in microplots and rated on April 06,2012.

¥ Nothing was applied on the turfgrass for the nontreated (water was applied).

“Within columns, Values followed by the same letters are not significantly difference according to comparisons all pairs using ANOVA (P = 0.05).
Fungicides application was made on two times (Nov. 11, 2011 and Nov. 22, 2012).

Disease rate was made on April 06, 2012.
Spray volume was applied with I/m?.
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Table 3. Analysis of variance of chemical control effect and application method at golf course in field trail.

Source Df* Sum of Squares Fvalue P value
Chemical control effect

Treatment (fungicide) ¥ 2 13660.38 33.34 <0.0001
Turfgrass species® 156.06 1.14 0.3032
Fungicide x Turfgrass species 4 673.18 1.64 0.2246
Error 23

Chemical application method

Application method” 1 21978.25 776.16 <0.0001
Turfgrass species® 102.13 1.88 0.0917
Application method” x Turfgrass species’ 2 62.58 2.80 0.0717
Error 10

*Degree of freedom. P = 0.05: Significant at the 0.05 level.
¥ Fungicide : Azoxystrobin, Tebuconazole, Propiconazole.
* Application method: Irrigation, spray.



106 FeE - oleE
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Table 4. Efficacies of chemical mixture for control of gray snow mold on Kentucky bluegrass species at golf course.

Disease damage (%)*

Species Treatment Rate
Rep.1 Rep.2 Rep3 MeantSD” Control value (%)
Azoxystrobin + Propiconazole 0.05+0.05 gai./m*> 85 3 1.5 4.33£3.56b 93.8+7.5a
Azoxystrobin + Tebuconazole 0.05+0.04 g a.i. /m’ 3 6.5 1.7 3.73£3.06b 94.613.5a
Propiconazole + Tebuconazole 0.05+0.04 g a.i. /m’ 1 5.5 1.5 2.67+2.89b 96.213.9a
Nontreated” 65 75 60  69.6715.67a -

* Disease damage (%) was least square means of diseased area in microplots and rated on April 06,2012.

¥ Nothing was applied on the turfgrass for the nontreated (water was applied).

*Within columns, Values followed by the same letters are not significantly difference according to comparisons all pairs using ANOVA (P =
0.05).

Fungicides application was made on two times (Nov. 11,2011 and Nov. 22, 2012).

Disease rate was made on April 06, 2012.
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Table 5. Efficacies of Azoxystrobin chemical application method of gray snow mold on three species at golf course.

Disease damage (%)*

Application Method
Species Treatment Rate Rep.1 Rep.2 Rep.3  MeantSD” Control value (%)
Kentucky bluegrass
. 0lgai/m? Irrigation 3 15 2.7 1.95+1.15b 97.2+1.4a
Azoxystrobin .
0.1 gai./m Spray 8.5 1.5 1 3.67+4.52b 94.8+6.3a
Nontreated” - 65.5 70 75 70.17+2.89a
Creeping bentgrass
_ 0.1gai./m? Irrigation 3 5.5 2.7 3.73+1.89a 93.9+2.19a
Azoxystrobin o
0.1 gai./m Spray 4 35 6.5 4.7+1.12a 92.3+1.89a
Nontreated” - 63 65 55 61.0+7.73a

* Disease damage (%) was least square means of diseased area in microplots.
¥ Nothing was applied on the turfgrass for the nontreated (water was applied).
* Within columns, values followed by the same letters are not significantly difference according to comparisons all pairs using ANOVA (P =

0.05).

Fungicides application was made on two times (Nov. 11, 2011 and Nov. 22, 2012).

Disease rate was made on April 06, 2012.

T (Chang et al., 2011).
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Table 6. Efficacies of chemical application time for control of gray snow mold on Kentucky bluegrass before snow fall and cover.

Disease damage (%)

Application time
Species Treatment Rate Rep.l Rep.2 Rep3 MeantSD* Control value (%)
Azoxystrobin 0.1 gai./m? Early 15 10 7 10.66+4.62b 84.70+7.5b
Tebuconazole 0.08 a.i /m’ Early 2 4.5 3.5  3.00+1.58c 95.70+0.9a
Azoxystrobin 0.1 gai./m? Late 10 15 15  13.334+2.89bc  80.87+3.8b
Tebuconazole 0.08 a.i /m? Late 15 20 17 17.33£5.29b 75.13+8.5b
Nontreated” 67 67 75  69.67+£2.67a

* Disease damage (%) was least square means of diseased area in microplots and rated on April 06,2012.
¥ Nothing was applied on the turfgrass for the nontreated (water was applied).
*Values followed by the same letters are not significantly difference according to comparisons all pairs using ANOVA (P = 0.05).

Early application was made on Nov. 11, 2011.
Late application was made on Nov. 22, 2011.
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