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EFFICACY OF SELECTED FUNGICIDES FOR THE CONTROL OF
DOLLAR SPOT IN CREEPING BENTGRASS

Eric N. Weibel, Pradip R. Majumdar, Katie Green, Paul Lee, Mark Peacos, Paul Goldberg, Carolyn
Zebrowski, John Inguagiato, and Bruce B. Clarke1

1Graduate assistant, Senior Laboratory Technician, Research Assistant, Research Assistant, Senior Greenhouse and
Field Technician, Research Assistant, Research Assistant, Graduate Assistant, and Extension Specialist in Turfgrass
Pathology, respectively, New Jersey Agricultural Experiment Station, Cook College, Rutgers, The State University of
New Jersey, New Brunswick, NJ  08901-8520.

Fungicides were evaluated in 2003 for their abil-
ity to control dollar spot (caused by Sclerotinia
homoeocarpa) at the Rutgers Turf Research Farm in
North Brunswick, NJ on creeping bentgrass (Agrostis
stolonifera Crenshaw) maintained under golf course
greens conditions.  Turf was established September
1996 on a Norton loam with a pH of 6.5.  Mowing was
performed three times weekly at a height of 0.152
inches with clippings collected.  The site was irrigated
as needed to prevent drought stress.  Fertilizer was
applied as calcium nitrate (CaNO3; 0.1 lb nitrogen (N)/
1000 ft2) on 29 April, 16-4-8 (0.54 lb N/1000 ft2) on 9
May, CaNo3 (0.2 lb N/1000 ft2) on 19 June, and 16-4-
8 (0.55 lb N/1000 ft2) on 7 October.  Localized dry
spots were controlled with Primer wetting agent on
20 May and 12 June (4.0 fl oz/1000 ft2) and on 30
June (2.0 fl oz/1000 ft2).  Bensumec 4LF (2 gal/A)
was applied for pre-emergence weed control.  Daconil
Ultrex 82.5SDG (3.2 oz/1000 ft2) was applied to the
entire test area on 27 May to suppress dollar spot
prior to the current study.  Insect pests were controlled
with Turcam 76 on 6 June (1.0 oz/1000 ft2) and 17
November (0.96 oz/1000 ft2).  0n 28 July, Merit 75WSP
(0.145 oz/1000 ft2) was applied on 15 July for addi-
tional control of insects.  The site was aerified with
0.625-inch hollow tines on 4-inch centers and
topdressed with a sand root zone mix.  Plots were 3 x
9 ft and were arranged in a randomized complete
block with four replications.

Fungicides were applied in water equivalent to
1.9 gal per 1000 ft2 with a CO2 powered sprayer at 30
psi using TeeJet 8003VS flat fan nozzles.  Treatments
(trt) were initiated on 3 June when environmental con-
ditions were conducive to dollar spot development.
Fungicides were reapplied at the appropriate inter-
vals as indicated in Tables 1 and 2.

Turf was visually evaluated for number of dollar
spot infection centers per plot on 11, 20, and 30 June,
9, 18, and 28 July, 8 and 19 August, and 5 and 17
September; and for percent turf area infested with
brown patch (caused by Rhizoctonia solani) on 12
and 20 August.  Data were subjected to analysis of
variance and means were separated using the Waller-
Duncan k-ratio t-test (k = 100).

Dollar spot was first observed on 10 June.  Dis-
ease pressure increased rapidly and became uniform
throughout the study by 20 June (Table 1).  Most fun-
gicide entries provided good to excellent control of
dollar spot during the application period (3 June to 19
August) except for CJB EXP 0214 (trt 2), A13666
660SC (trt 10), Heritage 50WG (trt 12), Emerald
70WG (trt 19), Insignia 20WG (trt 20), Banner MAXX
1.3MC (trts 23, 25), CGA 245704 50W (trts 27, 56),
the 1 to 1.8 oz rate of Daconil Ultrex 82.5SDG (trts
29-30, 57), Compass 50WG (trt 31), Topsin-M 70W
(trt 37), TD2193-07 4.5F (trt 38), V-10114 50WDG
(trt 39), Rubigan 1AS (trt 50), AlgAway 60LC (trt 51),
and Rotational Program 1 (trt 53).  Moreover, RCS67
67WDG (trt 3), Spectro 90WG (trt 4), A13705 200SC
(trt 5), A14035 440SE (trt 6), A14036 433SE (trt 7),
A13817 515SE (trt 8), A14167 200ME (trt 9), Banner
MAXX 1.3MC + Heritage 50WG (trt 11), Banner MAXX
1.3MC (trts 13, 60, 63), Emerald 70WG (trt 18), Propi-
conazole PRO 1.3MC (trt 22), Daconil Ultrex 82.5SDG
+ CGA 245704 50W (trt 28), Bayleton 50DF (trt 33),
Compass 50WG + Bayleton 50DF (trts 34-35), V-
10114 50WDG (trt 42), V-10114 1.67SC (trt 43), V-
10116 1.67SC (trts 44-48), Eagle 20EW (trts 52, 65-
66), Eagle 40W (trts 54, 67-68), Curalan 50EG (trt
62), Daconil Ultrex 82.5SDG (trt 64), and Rotational
Program 2 (trt 69) provided excellent disease sup-
pression throughout the study.  Although Emerald
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70WG applied at 0.13 oz/1000 ft2 every 14 days (trt
18) prevented major outbreaks of this disease, the
0.18 oz rate of Emerald 70WG (trt 19) did not control
dollar spot during the peak disease period (20 June-
28 July) when sprayed on a 21-day schedule.  Propi-
conazole PRO 1.3MC (trt 22) performed as well as
Banner MAXX 1.3MC (trt 13) on a 14-day schedule,
whereas the same rate (1.0 fl oz) of Banner MAXX
1.3MC (trt 23) was less effective at the 21-day inter-
val.  The addition of CGA 245704 50W to Daconil
Ultrex 82.5SDG (trt 28) significantly improved dollar
spot control on 70% of the rating dates compared to
Daconil Ultrex 82.5SDG alone (trt 29) at the 1.8 oz
(low label) rate.  Surprisingly, one mid-summer appli-
cation of Velocity 80W (trt 49) suppressed dollar spot
for over eight weeks, and Cleary 3336 4F (trt 36) pro-
vided excellent disease control throughout most of
the season even though benzimidazole resistant iso-
lates had been detected on this green in prior years.

With regard to the rotational programs, program
1 (trt 53) was not as effective as program 2 (trt 69) in
preventing outbreaks of dollar spot.  Curative appli-
cations of Daconil Ultrex 82.5SDG (trt 61), Curalan
50EG (trt 62), or Banner MAXX 1.3MC (trt 63) re-
sulted in equivalent levels of disease control and a
savings of one fungicide application in 2003, com-
pared to the same products applied on a preventive
basis (trts 58, 59, and 60, respectively).

Most treatments suppressed brown patch to ac-
ceptable levels (less than 10% infection) (Table 2).
Other than a slight foliar necrosis associated with
Eagle 20EW (trt 66) and a mild, foliar chlorosis that
persisted for three weeks after the application of Ve-
locity 80W (trt 49), no phytotoxicity was observed.
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Table 2. Efficacy of selected fungicides for the control of dollar spot in creeping bentgrass, North
Brunswick, NJ, 2003.

______________________________________________________________________________________

Number Infection Centers
Spray per Plotz Brown Patch (%)
Interval ------------------------- ------------------------

Treatment and Rate per 1000 sq ft (days)y 5 Sept. 17 Sept. 12 Aug. 20 Aug.
______________________________________________________________________________________

(Continued)

1. CJB EXP 0207  2.0 fl oz ............................. 21 12.5 ij 14.5 j-o 6.0 b-f 23.8 ij
2. CJB EXP 0214  2.0 fl oz ............................. 21 11.3 h-j 17.5 l-q 14.5 g 30.0 j
3. RCS67 67WDG  4.0 oz ............................... 14 2.3 a-c 3.8 a-f 1.0 a-c 0.0 a
4. Spectro 90WG  4.0 oz ................................. 14 0.0 a 0.0 a 0.0 a 0.0 a
5. A13705 200SC  1.33 fl oz ........................... 14 0.0 a 0.0 a 0.0 a 0.0 a
6. A14035 440SE  9.33 fl oz ............................ 14 0.0 a 0.0 a 0.0 a 0.0 a
7. A14036 433SE  9.33 fl oz ............................ 14 0.0 a 0.0 a 0.0 a 0.0 a
8. A13817 515SE  4.2 fl oz .............................. 14 0.0 a 0.0 a 0.0 a 3.8 a-c
9. A14167 200ME  1.33 fl oz ........................... 14 0.0 a 0.0 a 0.0 a 2.5 a-c

10. A13666 660SC  1.66 fl oz ........................... 14 19.5 k 23.8 qr 0.0 a 2.5 a-c
11. Banner MAXX 1.3MC  1.0 fl oz

  + Heritage 50WG  0.2 oz .......................... 14 0.0 a 0.0 a 0.0 a 0.0 a
12. Heritage 50WG  0.2 oz ................................ 14 11.0 g-j 20.0 n-q 0.8 ab 2.5 a-c
13. Banner MAXX 1.3MC  1.0 fl oz ................... 14 0.0 a 0.0 a 1.8 a-d 3.8 a-c
14. Concorde 82.5SDG  3.2 oz ......................... 14 3.3 a-d 13.8 i-n 0.0 a 3.8 a-c
15. Concorde 6F  3.5 fl oz ................................. 14 5.8 a-g 13.8 i-n 0.0 a 3.8 a-c
16. Concorde 82.5SDG  3.2 oz ......................... 14

  / Pentathlon 75DF  6.0 oz
  + Aviator  1.0 fl oz .................................... 14x 14.5 j 26.3 r 0.0 a 0.0 a

17. Concorde 6F  3.5 fl oz ................................. 14
  / Pentathlon 4LF  10.0 fl oz
  + Aviator 1.0 fl oz ..................................... 14x 7.0 c-h 14.5 j-o 0.0 a 0.0 a

18. Emerald 70WG  0.13 oz .............................. 14 1.3 ab 0.0 a 16.5 gh 13.8 d-h
19. Emerald 70WG  0.18 oz .............................. 21 2.0 a-c 4.3 a-g 29.5 j 46.3 k
20. Insignia 20WG  0.9 oz ................................. 14 8.5 d-i 10.0 f-j 0.0 a 3.8 a-c
21. Emerald 70WG  0.13 oz

  / Insignia 20W  0.9 oz .............................. 14x 0.0 a 0.5 ab 0.0 a 0.0 a
22. Propiconazole PRO 1.3MC  1.0 fl oz ........... 14 0.0 a 0.0 a 1.0 a-c 7.5 a-f
23. Banner MAXX 1.3MC  1.0 fl oz ................... 21 2.3 a-c 7.3 b-i 9.5 f 16.3 f-i
24. Banner MAXX 1.3MC  1.0 fl oz

  + Heritage 50WG  0.2 oz .......................... 21 5.5 a-f 8.8 e-j 0.0 a 11.3 c-h
25. Banner MAXX 1.3MC  1.0 fl oz

  + CGA 245704 50W  0.012 oz .................. 21 2.5 a-c 4.8 a-h 4.3 a-e 18.8 g-i
26. Banner MAXX 1.3MC  1..0 fl oz

  + Daconil Ultrex 82.5SDG  1.8 oz .............. 21 3.5 a-d 4.5 a-g 0.0 a 3.8 a-c
27. CGA 245704 50W  0.012 oz ........................ 14 10.0 e-j 13.3 i-m 16.5 gh 30.0 j
28. Daconil Ultrex 82.5SDG  1.8 oz

  + CGA 245704 50W  0.012 oz .................. 14 1.5 a-c 7.5 c-i 0.0 a 3.8 a-c
29. Daconil Ultrex 82.5SDG  1.8 oz ................... 14 8.5 d-i 21.3 p-r 0.0 a 3.8 a-c
30. Daconil Ultrex 82.5SDG  1.0 oz ..................... 7 3.8 a-d 13.0 i-m 0.0 a 8.8 a-f
31. Compass 50WG  0.15 oz ............................ 14 12.8 ij 17.5 l-q 0.0 a 8.8 a-f
32. Bayleton 50DF  0.50 oz ............................... 14 0.5 ab 0.0 a 4.3 a-e 15.0 e-i
33. Bayleton 50DF  1.0 oz ................................. 14 0.0 a 0.0 a 0.0 a 10.0 b-g
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Table 2 (continued).
______________________________________________________________________________________

Number Infection Centers
Spray per Plotz Brown Patch (%)
Interval ------------------------- ------------------------

Treatment and Rate per 1000 sq ft (days)y 5 Sept. 17 Sept. 12 Aug. 20 Aug.
______________________________________________________________________________________

34. Compass 50WG  0.15 oz
  + Bayleton 50DF  0.5 oz ........................... 14 0.0 a 0.0 a 0.0 a 7.5 a-f

35. Compass 50WG  0.15 oz
  + Bayleton 50DF  1.0 oz ........................... 14 0.0 a 0.0 a 0.0 a 15.0 e-i

36. Cleary 3336 4F  3 fl oz ................................ 14 4.8 a-e 8.5 d-j 6.3 c-f 15.0 e-i
37. Topsin-M 70W  2.14 oz ............................... 14 10.3 f-j 18.8 m-q 7.0 f 20.0 hi
38. TD2193-07 4.5F  2.68 fl oz .......................... 14 6.0 b-h 17.0 k-q 3.0 a-e 13.8 d-h
39. V-10114 50WDG  0.18 oz ........................... 14 0.0 a 10.0 f-j 0.0 a 6.3 a-e
40. V-10114 50WDG  0.37 oz ........................... 14 0.0 a 0.5 a 0.0 a 1.3 ab
41. V-10114 50WDG  0.55 oz ........................... 14 0.0 a 0.0 a 0.0 a 0.5 ab
42. V-10114 50WDG  0.73 oz ........................... 14 0.0 a 0.5 ab 0.0 a 0.0 a
43. V-10114 1.67SC  1.32 fl oz ......................... 14 0.0 a 0.0 a 0.0 a 1.3 ab
44. V-10116 1.67SC  0.22 fl oz ......................... 14 2.3 a-c 4.3 a-g 0.0 a 6.3 a-e
45. V-10116 1.67SC  0.44 fl oz ......................... 14 0.0 a 0.5 ab 0.0 a 6.3 a-e
46. V-10116 1.67SC  0.88 fl oz ......................... 14 0.0 a 0.0 a 0.0 a 7.5 a-f
47. V-10116 1.67SC  0.88 fl oz ......................... 21 2.8 a-c 5.0 a-h 0.0 a 11.3 c-h
48. V-10116 1.67SC  1.32 fl oz ......................... 14 0.0 a 0.0 a 0.0 a 7.5 a-f
49. Daconil Ultrex 82.5SDG  5.0 oz ................... 14

  / Velocity 80W  0.061 oz ........................ Varw 0.0 a 4.5 a-g 0.0 a 1.3 ab
50. Rubigan 1AS  1.5 fl oz ................................. 14 6.0 b-h 17.5 l-q 2.5 a-e 15.0 e-i
51. AlgAway 60LC  0.082 fl oz .......................... 14 12.5 ij 14.3 j-o 27.8 j 43.8 k
52. Eagle 20EW  1.144 fl oz .............................. 14 0.0 a 0.0 a 0.0 a 10.0 b-g
53. Rotational Program 1 .................................. 14v 0.0 a 2.0 a-d 0.0 a 0.0 a
54. Eagle 40W  0.6 oz ....................................... 14 0.0 a 0.0 a 0.3 a 5.0 a-d
55. Pentathlon 75DF  6.0 oz

  + Aviator  1.0 fl oz ..................................... 14 0.0 a 0.8 ab 0.0 a 1.3 ab
56. CGA 245704 50W  0.012 oz ........................ 21 12.5 ij 11.3 h-l 40.5 k 76.3 m
57. Daconil Ultrex 82.5SDG  1.8 oz ................... 21 15.0 j 7.5 c-i 6.8 d-f 30.0 j
58. Daconil Ultrex 82.5SDG  3.2 oz ................ Varu 2.8 a-c 12.3 i-m 1.3 a-c 3.8 a-c
59. Curalan 50EG  1.0 oz ............................... Varu 4.8 a-e 10.5 f-j 23.3 i 60.0 l
60. Banner MAXX 1.3MC  1.0 fl oz ................ Varu 0.8 ab 2.3 a-e 4.0 a-e 10.0 b-g
61. Daconil Ultrex 82.5SDG  3.2 oz ................. Vart 8.3 d-i 18.3 l-q 0.0 a 1.3 ab
62. Curalan 50EG  1.0 oz ................................ Vart 2.5 a-c 1.8 a-c 20.3 hi 56.3 l
63. Banner MAXX 1.3MC  1.0 fl oz ................. Vart 0.0 a 2.5 a-e 0.0 a 5.0 a-d
64. Daconil Ultrex 82.5SDG  3.2 oz ................... 14 1.5 a-c 10.0 f-j 0.0 a 0.0 a
65. Eagle 20EW  2.29 fl oz .............................. 14s 0.0 a 0.0 a 0.0 a 1.3 ab
66. Eagle 20EW  4.58 fl oz .............................. 14s 0.0 a 0.0 a 0.0 a 0.0 a
67. Eagle 40W  1.2 oz ...................................... 14s 0.0 a 0.5 ab 1.0 a-c 7.5 a-f
68. Eagle 40W  2.4 oz ...................................... 14s 0.0 a 0.0 a 0.0 a 2.5 a-c
69. Rotational Program 2 .................................. 14r 0.0 a 0.0 a 0.0 a 0.0 a
70. Untreated Control ........................................ --- 20.0 k 20.8 o-r 47.5 l 81.3 m

_________________________________________________________________________________
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Table 2 (continued).
______________________________________________________________________________________

Number Infection Centers
Spray per Plotz Brown Patch (%)
Interval ------------------------- ------------------------

Treatment and Rate per 1000 sq ft (days)y 5 Sept. 17 Sept. 12 Aug. 20 Aug.
______________________________________________________________________________________

INTq DATp DAT DAT DAT
7 17 29 7 1
14 24 36 14 8
21 31 43 7 15

_______________________________________________________________________________________

z Values are means of four replications.  Means followed by the same letter are not significantly different
according to Waller-Duncan k-ratio t-test (k = 100).

y Fungicides were applied on 3 June (all treatments, except treatments 49, 61-63), 10 June (7 day treat-
ment, and treatment 63), 17 June (7 and 14 day treatments, and treatments 58-60), 24 June (7 and 21
day treatments, and treatments 61-63), 1 July (7 and 14 day treatments, and treatments 49, 58-60), 8 July
(7 day treatment, and treatments 59, 61), 15 July (7, 14, and 21 day treatments), 22 July (7 day treat-
ment), 29 July (7 and 14 day treatment), 5 August (7 and 21 day treatments), 12 August (7 and 14 day
treatments), 19 August (7 day treatment), 26 August (treatments 53, 69), and 9 September (treatments 53,
69).

x For treatment 16, Concorde 82.5DF was applied on 3 June, 1 July, and 29 July, whereas Pentathlon
75DF + Aviator was applied on 17 June, 15 July, and 12 August.  For treatment 17, Concorde 6F was
applied on 3 June, 1 July, and 29 July, whereas Pentathlon 4LF + Aviator was applied on 17 June, 15
July, and 12 August.  For treatment 21, Emerald 70WG was applied on 3 June, 1 July, and 29 July,
whereas Insignia 20W was applied on 17 June, 15 July, and 12 August.

wFor treatment 49, Daconil Ultrex 82.5SDG was applied on 1 July only, whereas Velocity 80W (and experi-
mental herbicide) was sprayed once on 14 July.

v Rotational Program 1 was applied as follows:  Eagle 40W (0.6 oz) + Fore Rainshield 80W (6.0 oz) on 3
June, Fore Rainshield 80W (6.0 oz) on 17 June, Eagle 40W (0.6 oz) + Prostar 70W (1.5 oz) on 1 July,
Chipco 26GT 2SC (4.0 fl oz) + Fore Rainshield 80W (6.0 oz) on 15 July, Heritage 50WG (0.2 oz) +
Curalan 50EG (1.0 oz) on 29 July, Eagle 40W (0.6 oz) + Fore Rainshield 80W (6.0 oz) on 12 August,
Fore Rainshield 80W (6.0 oz) + Chipco 26GT 2SC (4.0 fl oz) on 26 August, and Eagle 40W (0.6 oz) on 9
September.  All rates were per 1000 sq ft.

u Treatments 58-60 were applied once on a preventive basis on 3 June and were not reapplied until more
than three dollar spot lesion centers were observed on any replicate plot (as long as 7 days had elapsed
since the last fungicide application). Daconil Ultrex 82.5SDG 3.2 oz (treatment 58) was applied on 3 June,
17 June, 1 July, 14 July, 22 July, 5 August, and 13 August.  Curalan 50EG 1.0 oz (treatment 59) was
applied on 3 June, 17 June, 1 July, 9 July, 5 August, and 13 August.  Banner MAXX 1.3MC 1.0 fl oz
(treatment 60) was applied on 3 June, 17 June, 1 July, 17 July, and 7 August.

t Treatments 61-63 were applied on a curative basis whenever more than 10 dollar spot lesion centers were
observed on any replicate plot (as long as 7 days had elapsed since last fungicide application).  Daconil
Ultrex 82.5SDG 3.2 oz (treatment 61) was applied on 13 June, 23 June, 8 July, 22 July, 5 August, and 13
August.  Curalan 50EG 1.0 oz (treatment 62) was applied on 13 June, 23 June, 24 July, and 20 August.
Banner MAXX 1.3MC 1.0 fl oz (treatment 63) was applied on 10 June, 23 June, 1 July, and 7 August.

s Phytotoxicity on a 1-5 scale, where 1 = no injury, 2 = slight, 3 = moderate, 4 = moderate to severe, 5=
severe foliar necrosis.  Foliar necrosis was observed for treatment 65 (1.8 on 9 July, 1.8 on 17 July, 1.3
on 24 July, 1.3 on 7 August, and 1.5 on 21 August), treatment 66 (1.5 on 27 June, 1.5 on 3 July, 2.3 on 9
July, 1.8 on 17 July, 1.8 on 24 July, 1.3 on 4 August, 1.3 on 7 August, and 2.0 on 15 August), treatment
67 (1.5 on 27 June, 1.8 on 9 July, 1.3 on 24 July, and 1.3 on 7 August), and treatment 68 (1.3 on 3 July,
2.0 on 9 July, and 1.3 on 15 August).
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Table 2 (continued).

r Rotational Program 2 was applied as follows: Banner MAXX 1.3MC (1.0 fl oz) on 3 June, Spectro 90WG
(4.0 oz) on 17 June, Chipco Signature 80WG (4.0 oz) + Daconil Ultrex 82.5SDG (3.2 oz) on 1 July,
Banner MAXX 1.3MC (1 fl oz) + Heritage 50WG (0.4 oz) on 15 July, Daconil Ultrex 82.5SDG (3.2 oz) +
Subdue MAXX 2MC (1.0 fl oz) on 29 July, Chipco Signature 80WG (4.0 oz) + Chipco 26GT 2SC (4.0 fl
oz) on 12 August, and Bayleton 50DF (0.5 oz) on 26 August.  All rates were per 1000 sq ft.

q Spray interval in days.
p Days after treatment (DAT) for each spray interval.




