
Complete kill of the leaves,crowns, and rhizomes of a Kentucky bluegrass turf resulting from a
160-pound man shuffling uniformly over the wet, slushy area just prior to a severe freeze to

below 20°F.

7en Years of Research on Winter Injury on
Golf Courses: Causes and Prevention

by DR. JAMES B. BEARD, Michigan State University

Wnter injury of turf is difficult to under-
stand because it results from the interaction of
a number of environmental, soil, and cultural
factors. Before a golf course superintendent can
initiate the appropriate cultural program to
prevent winter injury, he must determine the
particular type or types of winter injury that
occur most frequently at various locations on
the golf course. This involves a study of the
particular symptoms, including time of occur-
rence, soil type, topography, drainage charac-
teristics, traffic patterns, and the probabi Iity of
environmental stress. Such information is as-
sembled over a period of years, and a specific
program is established on the golf course in
order to minimize the probability of winter
injury.

CAUSES OF WINTER INJURY
The four major types of turfgrass winter

injury that most commonly occur are presented
in Table 1, along with the symptoms and causes
of injury. This information has been assembled
over a lO-year period of extensive research at

NOVEMBER 1972

Michigan State University. The major types of
winter inj ury are:

Desiccation
Direct low temperature kill
Low temperature diseases
Traffic effects.

Note that ice sheet damage caused by
oxygen suffocation or toxic gas.ac'cumulations
underneath an ice cover are not listed. Detailed
investigations at Michigan State. University
indicate that this type of winter injury rarely
occurs. This is in contra'st to the many articles
by individuals indicating that this is a serious
problem. Unfortunately, these earlier writers
had essentially no information on which to base
their comments other than data from research
with alfalfa. The winter injury most commonly
associated with extended periods of ice cover-
age occurs during freezing or thawing periods
when standing water increases the crown tissue
hydration and subsequent injury of the turf-
grass plants when temperatures drop rapidly
below 20°F.
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White mycelium of the Typhula species
occurring in numerous irregular circular

patches on an annual bluegrass fairway.

PREVENTING WINTER INJURY
Cultural steps can be taken to minimize the

potential for injury in the future once the cause
or causes of winter injury on specific turfgrass
areas on the golf course have been established.
The first prerequisite in minimizing all types of
winter injury is a healthy turf with adequate
carbohydrate reserves and recuperative po-
tential. This phase of winter inj ury prevention
is accomplished during the normal growing
season, particularly in the late summer-early

THE AUTHOR
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fall period. Practices to prevent or at least
minimize the potential for turfgrass winter
injury can be divided into cultural practices,
soil management, and specific winter
protectants.

The specific practices utilized in each of
these categories are summarized in Table 2. It
should be noted that a number of them apply
to more than one type of winter injury. In
some cases, the practice that is effective in
preventing one type of winter injury will
actually increase the probability of damage
from another type. For example, snow covers
or winter protection covers used to prevent
winter desiccation will also maintain tempera-
tures near 32°F which will enhance the
probability of snow mold disease activity. This
means that when such a practice is in use, steps
should also be taken to apply a preventive snow
mold fungicide application to the turfgrass area
prior to installing the winter protection cover.

From a cultural standpoint, the proper
control of plant and soil water relations is the
most critical factor affecting all phases of
turfgrass winter injury. Techniques to adjust
the soil-water status must be achieved during
the summer period.

Finally, it is quite obvious that selection
and planting of the appropriate turfgrass species
and cultivar can be critical in minimizing the
degree of turfgrass injury that may occur.
Annual bluegrass is very prone to all types of
winter injury. The bentgrasses are considerably
less susceptible to injury, and also have a
greater recuperative potential from existing
vegetative plant parts.

IN SUMMARY: This article gives a brief
summary of a great deal of research conducted
at Michigan State University over the past 10
years. Portions of it were supported by the
U.5.G.A. Green Section Research and Education
Fund.


