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SUMMARY

Six treatments (combinations of fungicide
× rainfall) were evaluated on a 7-year-old sward
of creeping bentgrass in southern Ontario during
November 2000 to April 2001 for snow mould con-
trol.  Inocula of Typhula incarnata and Microdochium
nivale were applied on 6 November 2000. Nutri-Q
0-0-5 (N-P-K) with 5% quintozene (= PCNB =
pentachloronitrobenzene) at 4.6 kg / 100 m2 was
applied at set times during the fall.  The plots were
evaluated for Fusarium patch injury on 6 and 27
November 2000, and snow mould injury on 23
March (after snow melt) and 19 April (after
greenup) 2001. Most quintozene treatments showed
significant suppression of snow mould when they
were applied within three weeks prior to perma-
nent snow cover whether or not there were rainfall
events after fungicide application. The treatment
of 6 Nov (5 weeks prior to permanent snow cover)
showed reduced efficacy. Between 6 Nov and 13
Dec, there were several occurrences of rainfall or
snowfall with snowmelt which could account for
the reduced efficacy. Another interesting result
was that the fungicide application on 15 Dec also
was not efficacious perhaps because the snow re-
moval and snow replacement operations altered
conditions required for efficacy of this granular
product particularly against grey snow mould.

INTRODUCTION

Fungicides which are used for the control
of snow mould diseases are often applied right
before snowfall with the intention that their effi-
cacy will be maintained even if there are snow-
melt and rainfall events before spring finally ar-
rives. There are concerns that Fusarium patch
occurring from mid to late fall will increase the
level of pink snow mould throughout the follow-

ing winter even with standard snow mould fungi-
cide applications. In addition, the question often
comes up about whether turf managers should
apply fungicide during times of melt or rainfall
during the winter. The purpose of this study was
to examine whether rainfall or snow melt events
after the final snow mould fungicide application
but before permanent snow cover will lead to
greater snow mould development. This research
had been started in Fall 1999, but because of the
unusually mild winter of 1999-2000, no differences
between fungicide treatments were seen. In fall
2000, we attempted to induce greater levels of dis-
ease by the use of heavy fast release nitrogen in
the fall and higher levels of pathogen inoculum.

METHODS

Timing treatments were evaluated on a 7
year old sward of creeping bentgrass (Agrostis
palustris) at the Guelph Turfgrass Institute, Guelph,
Ontario.  Turfgrass cultural treatments were simi-
lar to those used for maintenance of golf course
putting greens in Ontario.  The green had been
constructed to USGA specifications.  Sulfur-coated
urea (N-P-K: 25-4-10) was applied at a rate of 2 kg
/ 100 m2 in spring and fall annually, with an addi-
tional treatment in October at 2.5 kg N / 100 m2.
Mowing height during the growing season was
set at 7 mm.

The snow mould diseases caused by Typhula
incarnata (grey snow mould), and Microdochium
nivale (pink snow mould), were evaluated in the
trials.  Inoculum was prepared by incubating the
fungi on autoclaved wheat bran for 1 month (pink)
or 3 months (grey).  The inoculum was dried over-
night and chopped with a mixer into small par-
ticles.  Inocula from three strains of grey snow
mould fungus (T. incarnata) were mixed.  Inocula
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from five strains of pink snow mould (M. nivale)
was similarly formulated.  Equal amounts of pink
and grey inocula were mixed and 20 g was evenly
applied to each plot.  Experimental design con-
sisted of a randomized complete block design with
4 replications on 1 m x 2 m plots.  Inoculum was
applied 6 November 2000 followed by fungicide
treatments on set schedules. (Table 1). Some treat-
ments involved the occurrence of rainfall, and
where natural rainfall >1 cm did not occur, we
planned to simulate rainfall of 1 cm on these plots
using spray equipment. Plots were evaluated 6 and
27 November and 4 December 2000 for Fusarium

Patch injury, and for winter injury after snow melt
on 23 March 2001 (before greenup) and 19 April
2001 (after greenup) using the Horsfall Barratt rat-
ing scale (Horsfall and Cowling 1978, where
1=99%, 2=95%, 3=91%, 4=82%, 5=62%, 6=38%,
7=18%, 8=9%, 9=5%, and 10=1% injury).  The 1
to 10 disease ratings were converted to percent
injury values prior to statistical analysis.  Analy-
sis of variance was performed with PROC ANOVA
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

Rainfall or snowfall and melt occurred be-
tween both 27 November and 4 December and
between 4 December and 15 December, and there-
fore treatments #3 (27 Nov Nutri-Q) and #4 (27
Nov Nutri-Q followed by rain) became the same;
as well, treatments #5 (4 Dec Nutri-Q) and #6 (4
Dec Nutri-Q followed by rain) were rendered the
same (Table 1).  Treatments #3, 4, 5 & 6 all showed
significantly less percent injury than the control
treatment #1 (untreated) after snowmelt and af-
ter greenup (Table 2).  Treatment #6 showed less
injury than the equivalent treatment #5.  Treat-

ment # 2 which had the earliest fungicide appli-
cation did not significantly reduce winter injury,
possibly because between 6 November and 27 No-
vember there were 2 cm of rainfall and 10 cm
snowfall and snow melt.  Treatment #7, applied
on 15 December also failed to reduce winter in-
jury.  This may have been because the treatment
was applied to plots that needed to be shovelled
before fungicide application, and this action plus
the replacement of the snow afterwards may have
reduced the efficacy of this granular fungicide. A
greater opportunity for solubilization of granular
products such as Nutri-Q may be necessary for
their activity against grey snow mould.

Table 1. Treatments and application dates (shaded areas indicate Nutri-Q application) 
 

Treatment Application date 
1 2 3 4 5 6 7 

November 6 plots inoculated with Microdochium nivale and Typhula incarnata 

November 6        

November 27        

December 4    rain    

December 15      rain  

 

Table 2.  Treatments and winter injury 
Area injureda (%) Treatment with Nutri-Q 

Nov 6 Nov 27 Dec 4 Mar 23 Apr 19 
1. Untreated 6 11 23 98 67 
2. November 6 6 13 14 57 43 
3. November 27 6 12 23 28 20 
4. November 27 + rain 5 13 14 28 23 
5. December 4 4 10 21 44 23 
6. December 4 + rain 5 12 23 35 13 
7. December 15 7 13 12 73 61 
LSD (p=0.05) 4 10 18 40 37 
a Each winter injury value is based on ratings of four replicate plots of 2 m X 1 m. 

 


