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The two most common diseases during late fall, winter and 

spring in cool climates:

Source: Dr. Hsiang, University Guelph

Microdochium nivale

Fusarium nivale = same fungus
Typhula incarnata

Grey snow mold

Appears under the snow

Pink snow mold Fusarium patch

Appears with and 

without snow

Spring and fall 

disease



Fusarium patch

Pink snow mold

Grey snow mold



Pink snow mould Grey snow mould

Mycelia may turn pinkish

on outer circle
Sclerotia - surviving structures.



facultative saprophyte

kills the crown

with and without snow

likes freezing and thawing

grass mats down

patches are orange to red-brown

mycelium turns pink

slimy appearance on oute edge

obligate parasite

kills the leaves

needs snow

appears as snow melts

leaves are matted down

patches are watersoaked

Pink snow mold Grey snow mold



Mild symptoms after 40 to 60 days of snow cover

(a few patches)

Moderate levels of after 60 to 90 days of snow cover 

Disease

Severe outbreaks after 90 days

On higher cut turf, symptoms may occur after 40 days of snow 

cover.

Source: Dr. Richard Latin, Purdue University

Rule of thumb for grey snow mold on closely 

cut turf (golf greens)



Å 1. Low Temperature Killïthe plant is directly exposed to 
low temperatures. This happens usually without a snow cover. 

Å 2. Crown HydrationïPlants which are satturated with 
water and are exposed to low temperatures within a very short 
time period. Water between the cells freezes and forms ice 
cristals, which can rupture the cells and ullitmately cause the 
death of the cell. Often in low spots where water accumulates and 
in the spring, during the melting of snow. Annual bluegrass 
greens are most susceptible.

Å 3. Anoxia or suffocationïusually caused  by an 
impermeable layer which stops the exchange of oxygen over a 
longer period of time (Ice). The amount of Oxygen necessary for 
the reduced metabolism is not available anymore.

Å 4. Dessicationïthe water lost through transpiration cannot 
be delivered by the roots, because the ground is still frozen. Often 
in the spring, or during cold winds during the winter.

Other aspects of winterkill



Fry and Huang. 2004. 

Two types of ice crystal 

formation: Extracellular
Intracellular: this is usually lethal.

Associated with poor drainage.

Crown hydration



Freezing of non-hardy and hardy cells (Gusta et al, 1983).

Two stresses:  1. water loss of the cell

2. pressure from the outside ice crystals

Ultimately ice crystals may form inside the cell causing death of the cell.



Low temperature hardiness

Rough bluegrass

Excellent Creeping bentgrass

Good Kentucky bluegrass

Colonial bentgrass

Medium Annual bluegrass

Tall fescue

Poor Red fescue

Perennial ryegrass

Source: James Beard 1973



ÅSmaller cell size, thickened cell walls, several small 
vacuoles (storage compartement), shorter leaves, 
carbohydrate level, types of proteins, hydration level

ÅInduced by: -low temperatures (0Á-10Á)

for full hardiness (-3 to -5Á)

-Ideal = slightly above freezing 
during the day and slighty 

below freezing during the 
night.

- shorter day length

- reduced soil a. plant 
moisture

Literature: 3 to 4 weeks is ideal for cool season grasses to harden.
It is also possible to harden in 1 week.

Cold hardening ïwhat does it mean?



Changes in cold hardiness of winter wheat (Gustav and 

Fowler 1979)
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Active growth Exposure to cold Dessication Active

A plant that may tolerate temperature of ï30ÁC in late November, 

may only be able to tolerate temperatures of ï15ÁC by early March.



Date Leaves Crowns Roots

-40 -28 -20

-17 -12 -9

-4 -4 -3

Cold hardiness of Kentucky bluegrass plant parts 

collected from a field in February, April and June 

(adapted from Gusta et al., 1980)

Feb. 13

April 25

June 11



Å1.Plant nutrition:

Åexcessive N reduces cold hardiness

ÅN is a catalyst for the uptake of other nutrients (Woods 
2004)

ÅK ïstorage of Carbohydrates 

Åhigh Phosphorus levels favour hardening (Roberts 1993 

ÅCa ïhardens cell wall Johanssen 1994)

ÅFe and  Mg important for photosynthesis 

Å>>> good fertility in the fall

ÅPlot with 1:2 N : K ratio >>> 30% less damage

ÅPlot with Nitrogen only >>> most damage  (Roberts 1993)

Factors affecting cold hardiness levels.



Å2.Carbohydrate concentration

ÅCarbohydrates provide energy for the hardening process

ÅCarbohydrates can lower the freezing point inside the 

cells if present in sufficient amounts

ÅCarbohydrates are mostly present in the fall, not in the 

spring >>> good early spring fertilization (root 

development)



Å3.Reduced tissue water content

Åis associated with increased hardiness >>> good 
drainage is important, less irrigation



Å4.Temperatures:

Åsoil temperature near the crown is more important than 

air temperature! >>> watch the grass types (different low 

temperature tolerance)

Å5.Sugars (Fructose) are built and stored, if the conditions 

for photosynthesis are still good, and the aboveground 

growth has slowed down significantly. (process of 

winterhardiness) ïthe sun is the key for developing 

winterhardiness >>> change shady conditions, rolling 

rather than mowing!!
Energy is first stored in the leaves, then transferred to the roots!!





Å6.Thatch management

ÅThatchy turf becomes saturated with water easier >>> 

crown hydration!!!

ÅMechanical + biological thatch removal !!!



Remove the ice or not?



Ice layer formed above the turf

Some snow between the

ice and the turf


