2015-2016 Snow Mold Control Evaluation
Marquette Golf Club — Marquette, Ml

Kurt Hockemeyer, Bruce Schweiger, and Paul Koch, Ph.D
Department of Plant Pathology
University of Wisconsin-Madison

OBJECTIVE

To evaluate fungicide efficacy for the control of speckled snow mold (Typhula ishikariensis),
gray snow mold (Typhula incarnata), and Microdochium patch (Microdochium nivale) on golf
course turfgrass.

MATERIALS AND METHODS

This evaluation was conducted at Marquette Golf Club in Marquette, MI on a creeping bentgrass
(Agrostis stolonifera) and annual bluegrass (Poa annua) golf course fairway maintained at a
height of 0.5 inch. Individual plots measured 3 ft x 10 ft (30 ft?), and were arranged in a
randomized complete block design with four replications. Individual treatments were applied at a
nozzle pressure of 40 p.s.i using a CO; pressurized boom sprayer equipped with two XR Teejet
AI8004 VS nozzles. All fungicides were agitated by hand and applied in the equivalent of 1.5
gallons of water per 1000 ft2. All applications took place on November 3™, 2015. The
experimental plot area was not inoculated. There was consistent snow cover on the experimental
area from late December until mid-March and then again until mid-April, a total of
approximately 90 days. Disease severity, turf quality, and turf color were recorded on March
31", 2016. Disease severity was visually rated as percent area affected, turfgrass quality was
visually rated on a 1-9 scale with 6 being acceptable, and Normalized Difference Vegetative
Index (turfgrass color) was rated using a FieldScout TCM 500 NDVI Turf Color Meter from
Spectrum Technologies, Inc. (Aurora, IL). During data collection the NDVI meter stopped
working and a few treatment means for NDV1 are based on three replications, not four
replications. Treatment means were analyzed using the Fisher LSD method and are presented in
Table 1. In addition, surface temperature on the research plot was recorded using a Spectrum
Watchdog® data logger and is presented in Figure 1.

RESULTS AND DISCUSSION

Disease pressure was very high at Marquette GC in 2015-2016, with non-treated controls
averaging 84% disease. Microdochium patch was the primary disease observed in the
experimental area (75%), though gray and speckled snow mold were also observed. Despite this
intense pressure, all but one treatment provided significant disease suppression relative to the
non-treated control and 17 of those provided excellent suppression under harsh conditions
(<5%). Nearly all of these treatments contained at least three active ingredients, with some
treatments containing four or even five active ingredients. Turf quality closely mirrored disease
severity and 27 treatments provided a mean quality rating of 6 or higher. Phytotoxicity was not
observed with any treatment.




Table 1: Mean snow mold severity, turf quality, and turf color assessed on March 31%,
2016 at Marquette Country Club in Marquette, M.

Application Disease e d
Treatment Rate Timing® Severity Turf Quality Turf Color
I —
1 Non-treated control 83.8a 1.8m 0.4603p
2 Fame T 0.44 fl 0z/1000 ft2 Late 8.8u-y 5.3b-g 0.6638a-d
3 Fame T 0.67 fl 0z/1000 ft2  Late 2.8y 6.8a 0.6745abc
4 Fame T 0.89 fl 02/1000 ft2  Late 3 5y 6.5ab 0.6704abc
5 Fame SC 0.36 fl 0z/1000 ft2  Late 41.3e-n 3.8h-1 0.509k-p
Fame SC 0.36 fl 02/1000 ft2
6 Tourney 0.44 02/1000 ft2 Late 5.5wxy 6.3abc 0.6594a-d
Fame SC 0.18 fl 0z/1000 ft2
7 Tourney 0.44 02/1000 ft2 Late 2.3y 6.8a 0.662a-d
Fame SC 0.36 fl 0z/1000 ft2
? Tourney 0.370z/1000ft2  -© 2.3y e S
9 Tourney 0.44 0z/1000 ft2 Late 62.5bcd 3j-m 0.5863b-1
10 Fame C 6.0 fl 02/1000 ft2  Late 18.80-y 4.8d-h 0.6824ab
Fame C 6.0 fl 0z/1000 ft2 .
1 Chipco 26GT 4.0floz/1000 frz -2 18.80-y Sc-h 0.615a-]
Adjuvant 8.0 fl 0z/1000 ft2
12 Uw2015-114 1.93fl 0z/1000 fr2 At 81.3ab 1-8m 0-46250p
Banner MAXX 11 2.0 fl 0z/1000 ft2
13 UW2015-114 1.93 f 02/1000 ft2 Late 46.3d-1 3.8h-1 0.5538f-n
Insignia SC 0.7 fl 0z/1000 ft2
Trinity 1.0 fl 0z/1000 ft2
14 Daconil Ultrex 5002/1000ft2  O® 1.8y 6.8a 0.6583a-d
Turfcide 8.0 fl 0z/1000 ft2
Insignia SC 0.7 fl 0z/1000 ft2
Trinity 1.0 fl 0z/1000 ft2
15 Chipco 26GT 4.0 fl 02/1000 ft2 Late 4.3xy 6.3abc 0.677abc
Turfcide 8.0 fl 0z/1000 ft2
Insignia SC 0.7 fl 0z/1000 ft2
16 Trinity 1.0 fl 0z/1000 ft2  Late 6.8v-y 5.8a-¢ 0.6715abc
Turfcide 8.0 fl 0z/1000 ft2
Insignia SC 0.7 fl 0z/1000 ft2
Trinity 1.0 fl 0z/1000 ft2
L7 Chipco 26GT 4.0floz/1000 frz -2 1.8y 6.8a 0.6675abe
Daconil Ultrex 5.0 0z/1000 ft2
Concert Il 6.375 fl 02/1000 ft2
A19188A 0.75 fl 0z/1000 ft2
18 Par 0.37 fl 02/1000 ft2 Late 18.80-y 5c-h 0.665abc
WIN15008 10.0 fl 0z/A
Chipco 26GT 4,0 fl 0z/1000 ft2 .
19 Daconil Weatherstik 5.5 fl 0z/1000 ft2 -2t 2631w 4.5e-i 0.5627d-n
Chipco 26GT 4.0 fl 0z/1000 ft2 . .
2 Secure 0.5fl0z/1000 f2 2 >1.3d-i 3j-m 0.51k-p

3All fungicide treatments applied Nov. 3™, 2015.

®Mean percent diseased area assessed on March 31%, 2016.

“Quality was visually assessed where 1 = dead, 6 = acceptable, 9 = dark green.

dColor was assessed using a FieldScout TCM 500 NDVI Turf Color Meter from Spectrum Technologies, Inc.



Table 1 (cont): Mean snow mold severity, turf quality, and turf color assessed on March
31% 2016 at Marquette Country Club in Marquette, MI.

Treatment Rate "?ETF: il:]c;tlon SDeI\S/Z??teyb Turf Quality®  Turf Color®

e —
Turfcide 8.0 fl 0z/1000 ft2

21 Foursome 0.5 fl 02/1000 ft2 Late 47.5d-k 3.8h-1 0.5757¢c-m
Turfcide 12.0 fl 0z/1000 ft2

22 Foursome 0.5 fl 02/1000 ft2 Late 200-y 4.8d-h 0.6293a-h
Turfcide 16.0 fl 0z/1000 ft2 .

23 Foursome 05 fl 0z/1000 ftz -2t 33h-q 4.3 0.5405h-p
AMV4820-G 8.0 fl 0z/1000 ft2 . .

24 Foursome 0.5 l 02/1000 ft2 Late 33.8h-r 431 0.612a-j
AMV4820-G 8.0 fl 0z/1000 ft2

25 Foursome 0.5 fl 0z/1000 ft2  Late 16.3p-y 5.3b-g 0.651a-f
Daconil Weatherstik 4.0 fl 0z/1000 ft2
AMV4820-G 8.0 fl 0z/1000 ft2

26 Foursome 0.5 fl 0z/1000 ft2  Late 10u-y 5.3b-g 0.6675abc
Daconil Weatherstik 5.5 fl 0z/1000 ft2
AMV4820-G 8.0 fl 0z/1000 ft2

27 Foursome 0.5 fl 0z/1000 ft2  Late 22.5n-y 4.8d-h 0.6503a-f
Secure 0.5 fl 0z/1000 ft2
AMV4820-G 10.0 fl 0z/1000 ft2 .

28 Foursome 0.5 fl 02/1000 ft2 Late 180-y 5.5a-f 0.6225a-1
AMV4820-G 10.0 fl 0z/1000 ft2

29 Foursome 0.5 fl 02/1000 ft2  Late 8.8u-y 5.5a-f 0.6493a-f
Daconil Weatherstik 4.0 fl 0z/1000 ft2
AMV4820-G 12.0 fl 0z/1000 ft2

i Foursome 0.5 fl 0z/1000 ft2 Letis sy S0 b
AMV4820-G 12.0 fl 0z/1000 ft2

31 Foursome 0.5 fl 0z/1000 ft2  Late 5.5wxy 6a-d 0.6894a
Daconil Weatherstik 4.0 fl 0z/1000 ft2
Interface 5.0 fl 0z/1000 ft2

32 Mirage 2.0 fl 02/1000 ft2 Late 5.5wxy 6a-d 0.6317a-h
Interface 5.0 fl 0z/1000 ft2

33 Turfcide 8.0 fl 0z/1000 ft2  Late 22.5n-y 5c-h 0.644a-g
Foursome 0.5 fl 0z/1000 ft2
Concert Il 8.5 fl 0z/1000 ft2

. Banner MAXX Il 1.0floz/1000 ft2 -3 Blioy ket B
Concert Il 5.5 fl 0z/1000 ft2

35 Turfcide 8.0 fl 0z/1000 ft2  Late 4xy 6.5ab 0.6578a-¢
Foursome 0.5 fl 0z/1000 ft2
Concert Il 8.5 fl 0z/1000 ft2

36 Turfcide 8.0 fl 0z/1000 ft2  Late 4.8xy 6.3abc 0.659a-d
Foursome 0.5 fl 0z/1000 ft2
Insignia SC 0.7 fl 0z/1000 ft2

37 Trinity 1.0 fl 02/1000 ft2 Late 21.3n-y S5c-h 0.6405a-g
Insignia SC 0.7 fl 0z/1000 ft2

38 Turfcide 8.0 fl 0z/1000 ft2  Late 10u-y 5.3b-g 0.6373a-g
Foursome 0.5 fl 0z/1000 ft2

2All fungicide treatments applied Nov. 3", 2015.

®Mean percent diseased area assessed on March 31%, 2016.

“Quality was visually assessed where 1 = dead, 6 = acceptable, 9 = dark green.

“Color was assessed using a FieldScout TCM 500 NDVI Turf Color Meter from Spectrum Technologies, Inc.



Table 1 (cont): Mean snow mold severity, turf quality, and turf color assessed on March
31% 2016 at Marquette Country Club in Marquette, MI.

Treatment Rate "?ETF: il:]c;tlon SDeI\S/Z??teyb Turf Quality®  Turf Color®

e —
Torque 0.6 fl 0z/1000 ft2

39 Turfcide 8.0 fl 0z/1000 ft2  Late 12.5s-y 5.3b-g 0.6528a-¢
Foursome 0.5 fl 0z/1000 ft2
Torque 0.9 fl 0z/1000 ft2

40 Turfcide 8.0 fl 0z/1000 ft2 Late 27.5k-v 4 5e-i 0.6544a-¢
Foursome 0.5 fl 0z/1000 ft2
Concert Il 8.5 fl 0z/1000 ft2

41 A18126B 0.16 0z/1000 ft2 Late 6.8v-y 5.8a-¢ 0.6777abc
Par 0.37 fl 0z/1000 ft2
Concert Il 5.0 fl 0z/1000 ft2

42 A18126B 0.16 0z/1000 ft2 Late 8.8u-y 5.5a-f 0.6663abc
Par 0.37 fl 0z/1000 ft2
Concert Il 8.5 fl 0z/1000 ft2
A18126B 0.16 0z/1000 ft2

43 Medallion SC 2.0fl0z/1000 frz -2 3.5y 6.5ab 0.6615a-d
Par 0.37 fl 0z/1000 ft2
Concert |1 8.5 fl 0z/1000 ft2

44 Secure 0.5 fl 0z/1000 ft2  Late 9.3u-y 5.5a-f 0.6753abc
Par 0.37 fl 0z/1000 ft2
Concert Il 5.0 fl 0z/1000 ft2

45 Secure 0.5 fl 02/1000 ft2  Late 16.8p-y 5.5a-f 0.6754abc
Par 0.37 fl 0z/1000 ft2
Concert Il 8.5 fl 0z/1000 ft2

46 A19188A 1.0 fl 0z/1000 ft2 Late 11.3t-y 5.5a-f 0.659a-d
Par 0.37 fl 0z/1000 ft2
Concert 11 5.0 fl 0z/1000 ft2 Late

47 A19188A 1.0 fl 0z/1000 ft2 9.3u-y 5.8a-¢ 0.645a-f
Par 0.37 fl 0z/1000 ft2
Daconil Weatherstik 5.5 fl 0z/1000 ft2

48 A18126B 0.16 0z/1000 ft2 Late 20.5n-y 5.3b-g 0.6733abc
Par 0.37 fl 0z/1000 ft2
Daconil Weatherstik 5.5 fl 0z/1000 ft2

49 A19188A 1.0 fl 0z/1000 ft2 Late 27.5k-v 5c-h 0.6135a-j
Par 0.37 fl 0z/1000 ft2
Headway 3.0 fl 0z/1000 ft2

50 A18126B 0.16 0z/1000 ft2 Late 11.3t-y 5.5a-f 0.6548a-¢
Par 0.37 fl 0z/1000 ft2
Headway 3.0 fl 0z/1000 ft2

51 Secure 0.5 fl 02/1000 ft2  Late 13.8r-y 5.3b-g 0.6707abc
Par 0.37 fl 0z/1000 ft2
Concert |1 8.5 fl 0z/1000 ft2

52 Banner MAXX Il 1.0 fl 0z/1000 ft2 Late 10u-y 5.5a-f 0.6044a-k
Par 0.37 fl 0z/1000 ft2
Renown 2.5 fl 0z/1000 ft2

53 A18126B 0.16 0z/1000 ft2 Late 25m-x 4.5e-1 0.5795¢-1
Par 0.37 fl 0z/1000 ft2

2All fungicide treatments applied Nov. 3", 2015.

®Mean percent diseased area assessed on March 31%, 2016.

“Quality was visually assessed where 1 = dead, 6 = acceptable, 9 = dark green.

YColor was assessed using a FieldScout TCM 500 NDVI Turf Color Meter from Spectrum Technologies, Inc.



Table 1 (cont): Mean snow mold severity, turf quality, and turf color assessed on March
31% 2016 at Marquette Country Club in Marquette, MI.

Treatment Rate '_?IF:TF: ::]C;tlon SDéf/Z??fyb Turf Quality®  Turf Color®

P ——S—§—$—$—$—§—§—§—§$—S§—§—§—§—§—§—§—§—§—§—§—§—§—§—S§—§—§—§—S—§—§—§—§—§$—$§$—$—$—§$—§—§—§—§—§—§—§—§—§—§—§—§—@—§—@—@—@—@—§—m§—.§(
Renown 2.5 fl 0z/1000 ft2

54 A19188A 1.0 fl 0z/1000 ft2 Late 13.81r-y 5.3b-g 0.6608a-d
Par 0.37 fl 0z/1000 ft2
Renown 2.5 fl 0z/1000 ft2

55 Secure 0.5 fl 0z/1000 ft2  Late 57.5¢-f 3.3i-1 0.5213j-p
Par 0.37 fl 0z/1000 ft2

56 poto oSN oz I, Late 28.8j-u 45 0.584c-1
A21664 0.8 fl 0z/1000 ft2

57 A17856 1.0 fl 0z/1000 ft2  Late 113ty 5.3b-g 0.6417a-g
Par 0.37 fl 0z/1000 ft2
A21664 0.8 fl 02/1000 ft2

58 Al17856 2.0 fl 0z/1000 ft2 Late 4.3xy 6.3abc 0.6598a-d
Par 0.37 fl 0z/1000 ft2
A21664 0.8 fl 0z/1000 ft2

59 A13705 2.6 fl 0z/1000 ft2 Late 10.5t-y 5.5a-f 0.6737abc
Par 0.37 fl 0z/1000 ft2
A18126B 0.164 0z/1000 ft2

60 A13705 2.6 fl 0z/1000 ft2 Late 6.8v-y 6a-d 0.6905a
Par 0.37 fl 0z/1000 ft2
A17856 1.0 fl 0z/1000 ft2
A19188A 1.0 fl 0z/1000 ft2

Bl BamerMAXX 1l  20floz/1000ftz -t 27:kv 4.8d-h 0.5934a-k
Par 0.37 fl 0z/1000 ft2
Al19188A 1.0 fl 0z/1000 ft2

62 A13705 2.6 fl 0z/1000 ft2 Late 8.8u-y 5.5a-f 0.643a-g
Par 0.37 fl 0z/1000 ft2
A19188A 1.0 fl 0z/1000 ft2

63 A17856 2.0 fl 0z/1000 ft2 Late 16.3p-y Sc-h 0.677abc
Par 0.37 fl 0z/1000 ft2
A18126B 0.164 0z/1000 ft2

64 A17856 2.0 fl 0z/1000 ft2 Late 12.5s-y 5c-h 0.654a-e
Par 0.37 fl 02/1000 ft2

b5 o o9 oz000N2 ,  Late 15q-y Seh  0.6508a-f

66 :\Tif;gaece o 00T Late 113ty 53b-g  0.6687abc

67 :\r/‘ltlf:;aece TN Lae 21.5n-y 48dh  0.5997ak
26GT Xtra 5.0 fl 0z/1000 ft2

77 Daconil Weatherstik 5.5 fl 0z/1000 ft2 ~ Late 3.5y 6.5ab 0.683a
Mirage 2.0 fl 0z/1000 ft2
26GT Xtra 6.0 fl 0z/1000 ft2

78 Daconil Weatherstik 5.5 fl 0z/1000 ft2 ~ Late 8u-y 6a-d 0.6594a-d
Mirage 2.0 fl 0z/1000 ft2

2All fungicide treatments applied Nov. 3", 2015.

®Mean percent diseased area assessed on March 31%, 2016.

“Quality was visually assessed where 1 = dead, 6 = acceptable, 9 = dark green.

“Color was assessed using a FieldScout TCM 500 NDVI Turf Color Meter from Spectrum Technologies, Inc.



Table 1 (cont): Mean snow mold severity, turf quality, and turf color assessed on March
31% 2016 at Marquette Country Club in Marquette, MI.

79

83

84

85
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92
93
94

95

96

97

98

100

Treatment

26GT Xtra

Daconil Weatherstik
Mirage

Compass

Daconil Weatherstik
Exteris

Mirage

Daconil Weatherstik
Exteris

Mirage

Daconil Weatherstik
Exteris

Mirage

Daconil Weatherstik
Interface

Mirage

Daconil Weatherstik
Interface

Mirage

Proxy

Tartan

Daconil Weatherstik
Interface

Mirage

Tartan

Daconil Weatherstik
Interface

Mirage

Exteris

Instrata

Interface

Daconil Weatherstik
Mirage

Interface

Mirage

Interface

Mirage

Interface

Mirage

Proxy

Mirage

Rate

8.0 fl 0z/1000 ft2
5.5 fl 0z/1000 ft2
2.0 fl 0z/1000 ft2

0.2 0z/1000 ft2

5.5 fl 0z/1000 ft2
4.0 fl 0z/1000 ft2
2.0 fl 0z/1000 ft2
5.5 fl 0z/1000 ft2
5.0 fl 0z/1000 ft2
2.0 fl 0z/1000 ft2
5.5 fl 0z/1000 ft2
6.0 fl 0z/1000 ft2
2.0 fl 0z/1000 ft2
5.5 fl 0z/1000 ft2
6.0 fl 0z/1000 ft2
2.0 fl 0z/1000 ft2
5.5 fl 0z/1000 ft2
3.0 fl 0z/1000 ft2
2.0 fl 0z/1000 ft2
5.0 fl 0z/1000 ft2
1.0 fl 0z/1000 ft2
5.5 fl 0z/1000 ft2
3.0 fl 0z/1000 ft2
2.0 fl 0z/1000 ft2
1.0 fl 0z/1000 ft2
5.5 fl 0z/1000 ft2
6.0 fl 0z/1000 ft2
2.0 fl 0z/1000 ft2

6.0 fl 0z/1000 ft2
11.0 fl 0z/1000 ft2

1.57 fl 0z/1000 ft2

5.5 fl 0z/1000 ft2
2.0 fl 0z/1000 ft2
4.0 fl 0z/1000 ft2
1.5 fl 0z/1000 ft2
4.0 fl 0z/1000 ft2
2.0 fl 0z/1000 ft2
4.0 fl 0z/1000 ft2
1.5 fl 0z/1000 ft2
5.0 fl 0z/1000 ft2

1.0 fl 0z/1000 ft2

Application Disease

Timing?
e —

Late

Late

Late

Late

Late

Late

Late

Late

Late

Late
Late
Late

Late

Late

Late

Late

Late

Severity”

4.8xy
43.8d-m

16.3p-y

12.5s-y

11.3ty

4.8xy

6.3wxy

5.5wxy

7.3v-y

61.3b-e
113ty
48.8d-j

18.80-y

12.5s-y
15g-y
17.5p-y

61.3b-e

Turf Quality®

6.3abc
3.8h-1

5c-h

5.3b-g

5.5a-f

6.3abc

5.8a-¢

6a-d

6a-d

2.8klm
5.3b-g
3.3i-1

4.8d-h
5c-h
5.3b-g
5c-h

3j-m

Turf Color®

0.6614a-d
0.5955a-k

0.6515a-¢

0.6715abc

0.6904a

0.6515a-¢

0.6555a-¢e

0.669abc

0.6644a-d

0.6055a-k
0.6378a-g
0.5848b-1

0.582c¢-1
0.6528a-¢

0.65a-f

0.5795c¢-1

0.5605e-n

3All fungicide treatments applied Nov. 3™, 2015.
®Mean percent diseased area assessed on March 31, 2016.

“Quality was visually assessed where 1 = dead, 6 = acceptable, 9 = dark green.
YColor was assessed using a FieldScout TCM 500 NDVI Turf Color Meter from Spectrum Technologies, Inc.
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Figure 1. Surface temperature at Marquette Country Club in Marquette, M1 during the winter of 2015-2016.



