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ABSTRACT

Eight chemical and control treatments were
evaluated on a 10.5-year-old sward of creeping
bentgrass in southern Ontario during October
2003 to May 2004 for grey and pink snow mold
control. Separate sets of plots were inoculated
with Typhula incarnata or Typhula ishikariensis for
grey snow mold, or Microdochium nivale for pink
snow mold. The fungicides tested included
Quintozene (250 g /100 m2), which is registered
and recommended for controlling snow mold
diseases of turfgrass in Ontario, plus five other
treatments involving chemicals provided by
Cleary Chemical Corporation for snow mold
control. Spectro 90 WDG pretreatment was applied
on 15 October 2003 to three of the treatments,
and all other treatments were applied 15
November 2003 over bare ground. Inoculum was
applied on 28 November 2003. Biotic plus abiotic
injury was assessed as winter injury weekly from
25 March (snowmelt) until 7 May (greenup). After
snowmelt and at greenup, all treatments provided
excellent results with significant suppression of
both snow molds, and with overall winter injury
less than 10% area affected.  Winter injury results
for 25 March and 7 May 2004 are presented.

METHODS

Chemical and control treatments were
evaluated on a 10.5 year old sward of creeping
bentgrass (Agrostis palustris) at the Guelph Turfgrass
Institute, Guelph, Ontario. Turfgrass cultural
treatments were similar to those used for
maintenance of golf course putting greens in
Ontario. The research plots had been constructed
in 1994 using 80% sand in the rootzone. Turfgrass
cultural treatments were similar to those used for
maintenance of golf course greens in Ontario.
Sulfur-coated urea (N-P-K: 25-4-10) was applied

at a rate of 2 kg/100m2 in April and November
annually. Mowing height during the growing
season was set at 5 mm.

The snow mold diseases caused by Typhula
incarnata and T. ishikariensis (grey snow mold), and
Microdochium nivale (pink snow mold), were
evaluated in fungicide trials. Inoculum was
prepared by incubating the fungi on autoclaved
wheat bran for 1 month (pink) or 4 months (grey).
The inocul were dried overnight and chopped
with a mixer into small particles. Inocula from
five strains of  T. incarnata and five strains of T.
ishikariensis were mixed. Ten grams were evenly
applied to each plot 28 November. Inocula from
five strains of the pink snow mold fungus (M.
nivale) were similarly formulated, and 10g applied
separately to the appropriate plots. Experimental
design consisted of a randomized complete block
design with 3 replications of 1 m x 1.5 m plots for
each snow mold pathogen. Spectro 90 WDG
pretreatment was applied on 15 October 2003 to
three of the treatments, and all other treatments
were applied 15 November 2003 over bare ground
with a wheel-mounted compressed air boom
sprayer at 140 kPa in water at 10 L/100 m2 using
Lurmark 03-F110 nozzles.

Plots were evaluated weekly from snow melt
on 25 March 2004 (before greenup) until 7 May
2004 (after greenup) using the Horsfall-Barratt
rating scale (Horsfall and Cowling 1978) to
estimate percent winter injury of the plots (1=99%,
2=95%, 3=91%, 4=82%, 5=62%, 6=38%, 7=18%,
8=9%, 9=5%, and 10=1% injury). Injury was an
overall measure of incidence of foliar necrosis
(proportion of leaf blades discolored) and the
severity of damage (change in color). Other
factors, such as abiotic winter kill also contributed
to damage on the plots, and it was not possible to
distinguish between pathogen-induced injury and
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winter kill. Because of the short duration of snow
cover, grey snow mold did not produce sclerotia,
so overall injury was evaluated without
distinguishing between injury induced by M.
nivale (pink snow mold) or by T. incarnata or T.
ishikariensis (grey snow molds), although each plot
was evaluated separately. The disease ratings were
converted to percent injury values prior to
statistical analysis. Analysis of Variance was
performed with PROC GLM in SAS®. When a
significant treatment effect was found, mean
separation was done with the test of least
significant difference (LSD, P=0.05).

RESULTS & DISCUSSION

Chronology of events during the trials
15 Oct: Spectro pretreatments applied
15 Nov: treaments applied, no snow on plots
28 Nov: inoculum applied, 1 cm wet snow after

application, -1°C
29 Nov - 02 Dec: cool some snow flurries, 3 cm
02 Dec - 18 Dec: -1°C to -17°C
19 Dec: snow melted
20 Dec - 05 Jan:  5°C to -5°C with several days of

showers
02 Jan: 5 cm snow
06 - 10 Jan: -10 to -27°C, snow cover 10 cm
11 - 19 Jan: -15 to -25°C
20 - 30 Jan: -5 to -15°C with snow flurries every

day (20 and 26 Jan:10 cm)
02 Feb: 10 cm snow, 0 to -5°C
03 Feb: 5 cm snow & freezing rain, -10 to -17°C
05 Feb: 2 cm snow
14 - 15 Feb: -20°C
17 - 23 Feb: 2 to -8°C
07 Mar: snow flurries
11 - 15 Mar: -9 to -18°C with snow flurries
16 Mar: -5 to -9°C, 10 cm snow
20 & 21 Mar: light snow
21 - 24 Mar: 5 to -5°C
25 Mar: 0 to +16°C
25 Mar: snow melt evaluation
07 May: green-up evalution

Continuous snow cover from 02 Jan to 27 Feb

After snowmelt and at greenup,
Quintozene 75WP 15 Nov (250 g /100m 5 ),
Spectro 90WDG 15 Oct(122 g/100m 5) plus Endorse
+ Spectro 15 Nov(122 g +122 g /100m 5 Tank
Mix), Spectro 90WDG 15 Oct(122 g /100m 5) plus
Endorse +Spectro 15 Nov(122 g + 183 g /100m 5
Tank Mix), Spectro 90WDG 15 Oct(122 g /100m
5) plus   Endorse + Spectro +  Alude 15 Nov(122
g +183 g + 175 mL /100m 5 Tank Mix),  Endorse
+Spectro  15 Nov (122 g + 122 g /100m 5 Tank
Mix), and Endorse +Spectro 15 Nov (122 g + 183
g /100m 5 Tank Mix) all provided excellent results
with significant suppression of both snow molds
and overall winter injury less than 10% area
affected.  Winter injury results for 25 March and
7 May 2004 (Table 1).   No phytotoxicity was
observed.
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Table 1: Treatment and application rate of products for snow mold disease control during winter 2003-2004, 
with percent injury and percent control assessed after snow melt and by time of green up. 

 

25 
March 

7 
May 

 
Treatment 

 
Active Ingredient 

 
Product 
 /100m ² 

% 
injury 

% 
control 

% 
injury 

% 
control 

uninoculated   38 30 5  

inoculated   54 0 2 0 

15-Nov Quintozene 75WP Pentachloronitrobenzene 75% 250 g 7 87 2 0  

15-Oct  Spectro 90WDG 
15-Nov  Endorse  
             + Spectro  Tank Mix 

Chlorothalonil 72%,Thiophanate methyl 18%  
Polyoxin D zinc salt 2.5% +  
Chlorothalonil 72%,Thiophanate methyl 18%  

122 g  
122 g + 
122 g 

6 89  1 50  

15-Oct  Spectro 90WDG 
15-Nov  Endorse + 
             Spectro  Tank Mix 

Chlorothalonil 72%,Thiophanate methyl 18%  
Polyoxin D zinc salt 2.5% +  
Chlorothalonil 72%,Thiophanate methyl 18%  

122 g  
122 g+ 
183 g  

1 98 1 50  

15-Oct  Spectro 90WDG   
15-Nov  Endorse +  
             Spectro +  
             Alude  Tank Mix 

Chlorothalonil 72%,Thiophanate methyl 18%  
Polyoxin D zinc salt 2.5% + 
Chlorothalonil 72%,Thiophanate methyl 18% + 
mono & dipotassium salts of phosphorous acid 
15.8% 

122 g  
122 g + 
122 g + 
175 mL 

2 96 1 50  

15-Nov Endorse +  
            Spectro 90WDG Tank Mix 

Polyoxin D zinc salt 2.5% + 
Chlorothalonil 72%,Thiophanate methyl 18%  

122 g + 
122 g 

4 93  1 50 

15-Nov  Endorse +  
            Spectro 90WDG Tank Mix     

Polyoxin D zinc salt 2.5% + 
Chlorothalonil 72%,Thiophanate methyl 18%  

122 g + 
183 g  

4 93 2 0 

LSD (p=0.05) 10  3  

 

  less than 10% area affected, this is our criterion for efficacious control 

% Control was calculated by a comparison of percent injury on fungicide-treated plots to that on the 
inoculated check plots (For example, Quintozene percent control was calculated as (54 - 7)/54 where 7 was 
the % injury on Quintozene plots, and 54 was percent injury on the inoculated control plots). 

 


