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Winter Injury of Turf

April, 1927

By John l\fontei,th, Jr.

Winter injury of turf has' for several years been the subject of
much debate among greenkeepers and others interested in turf main-
tenance. As is customary in such general discussions there has been
evident an attitude of insistence that all such damage is due. to a
single cause. One group maintains that winter injury of northern
grasses is nothing more than poor drainage and so sure has it been
of this conclusion that all other theories or observations have been
discredited and classed as nonsense. Another group maintains that
there is a fungus or mold which kills the grass as the snow melts and
that poor drainage has nothing whatever to do with winter injury.
There have been other explanations presented and as dogmatically
supported. In reality the opposing factions may all be right in their
conclusions, for their own local conditions, but each has been equally
wrong in insisting that his pet "cause" was the only one which should
be considered. This article is an attempt, not to explain all cases of
winter injury, but to summarize the present information available
on the principal types of these important golf course problems.
Those who choose to think of winter injury as due to one cause, no
doubt will regard this discussion as an attempt to complicate matters
by subsLtutlng separate explanations for. our hitherto single "winter-
killing." The fact remains that Nature has not so simplified matters
for the convenience of the greenkeeper and that unless we distinguish
between them we are unable to intelligently guard against the dam-
age, for it is obvious that control measures must vary according to
the cause of the injury.

It frequently happens that more than one type of winter killing
is found on the same green and there may be an overlapping which
renders a positive diagnosis extremely difficult or impossible. On
the other hand, a consideration of causes a.nd symptoms, as will be
pointed out later, should make it possible for even the most casual
observer to distinguish between them. No attempt will be made at
any general evaluation for" although one type may be more widely
distributed than another, the relative importance will vary with the
locality; as an example, the "most important" type of injury in New
England, Minnesota and Canada may never occur in Virginia or
other southern districts ..

I~ looking over the published r~fel'ences of winter injury to' turf,
one IS frequently unable to determIne to what the writer had refer-
ence, but in many cases the type of damage is quite apparent from
its description. We have reports from Canada, New England and
many of our northern states of a spotted condition' which in some
respects resembles large brown-patch. ,Somewhat farther south
there is a belt where the injury reported is almost invariably asso-
ciated with depressions in which water collects and freezes. Still
farther south neither of these types appears to be troublesome but in
that section the problem is largely one connected with the freezing
of Bermuda or other southern grasses. In the Gulf States and Cali-
fornia there is a spotting which is described as practically identical
with brown-patch. There are occasionally complaints of other dam-
age occurring on turf during the winter months but usually the
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descriptions of these have been vague or apparently confused with
. one or more of the above.

The well recognized types of winter injury which will be dis-
cussed here are for convenience grouped according to their causes;
namely, those due to freezing, both on new seedings and onestab-
Hshed turf; those due to poor drainage or ice sheets; and those on
northern courses due to fungi. The "brown-patch" of the southern
states and California, damage due to tramping on grass when it is
first frozen or during a period of alternate freezing and thawing, and
various others that have. been reported should also be considered.
They will be omitted, however, chiefly because of our present limited
information, or because of the < restricted or sporadic occurrence of
those of minor importance.

FREEZING INJURIES TO SOUTHERN GRASSES

In considering any winter injury one naturally first questions
what portions of the loss may be attributed solely to freezing. Para-
doxical though it may sound, the most serious inj udes to golf course
grasses due to freezing occur in the south ..

Most of the native southern plants are extremely sensitive to low
temperatures. This applies also to the grasses and many, such as
Bermuda grass, are killed to the ground by the first heavy frost.
As a rule thIS inj ury is only seasonal, for the roots are not killed and
there is complete recovery with the return of warm weather. In
their northern range, however, freezing may entirely destroy large
areas of such grasses, in either new plantings or old, established turf.

On courses where it is desirable to keep the greens in play
throughout the winter, the problem is one of providing a succession
of grasses for the different seasons; Bermuda grass for summer and
a, cold-resistant grass for winter, one replacing the other with the
least possible interruption of play. It is customary to seed rye grass,
redtop or other northern species directly on the Bermuda grass in
early fall. When the summer turf is checked by the cold the new
seedlings are ready to take its place and provide a good playing sod
for the winter months. Again in spring when it becomes too warm
for these northern grasses, the Bermuda will appear and replace
them. This method is so well established as to hardly call for dis-
cussion here. However, it necessitates an annual seeding of the
greens and has other undesirable fea~ures. It appears probable that
in the not distant future this method will be replaced by that of using
perennial grasses for both the summer and winter turf. Poa bulbosa
has shown much promise in combination with Bermuaa grass par-
ticularly for fairways. Each of these grasses is perennial but \vith
entirely different temperature requirements for growth. As one de-
velops the other becomes dormant, but is not killed; each being ready
to reappear and replace the other grass as the seasons change.

The problem of maintaining Bermuda grass on greens in the lati-
tude approaching its northern limits is a somewhat more difficult
problem. In this section, where fall seeding for winter turf is not
practiced and where no attempt is made to have the greens in condi-
tion for winter use, there is the danger that Bermuda and other
southern grasses will be killed by exposure to low temperatures .
.There have been cases reported where a covering of straw has proved
effective in protecting such grass during the months ,vhen it is dor-
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mant. This practice has been condemned because of the apparently 
harmful results obtained in covering greens with straw in the 
northern states, especially in the vicinity of Minneapolis. However, 
since the injury there is chiefly due to an entirely different cause it 
appears unwise to question this practice on the basis of harmful con
sequences in the north. On the other hand, there is some question as 
to whether the necessity for such a covering does not indicate that 
the wrong grass is being used for greens. Our northern turf grasses, 
particularly bent, are frequently found to flourish much farther 
south than was formerly supposed to be possible. With better 
methods of maintenance during the hot summer months, particularly 
in checking the ravages of brown-patch, it is likely that many clubs 
in such districts could well afford to convert their putting greens to 
bent rather than worry about the loss of Bermuda turf during the 
winter months. Another possible means for avoiding this annual loss 
is by the selection of strains of Bermuda grass more resistant to cold. 
In most of our cultivated crops there are varieties which are much 
more resistant to low temperatures. The same variation is likely to 
occur in any of our turf grasses, although little effort has been de
voted to such improvements. 

FREEZING INJURIES TO NORTHERN GRASSES 

Most of our best northern turf grasses are extremely resistant to 
cold. Some of those used in golf course mixtures disappear during 
the winter but their loss is usually of little importance. The cases 
are indeed rare where a well established sod of northern grass is 
killed by simply being exposed to low temperatures. 

One frequently finds that new seedings which made a good start 
in the fall are completely destroyed during the winter months, appar
ently due entirely to freezing. As is the case in many crops, low 
temperatures harmless to older plants are disastrous to seedlings 
which have not become sufficiently well established. This loss can 
usually be avoided by earlier planting, but where this is impractical 
the customary procedure is to take a chance on late planting and to 
rely on reseeding early next spring wherever the stand has been 
destroyed or thinned by winter exposure. 

Fig. 1. Freezing injury to fescue turf, Nakoma Golf Course, Madison, Wis. On this green a mound 
was built in imitation of one of the Indian mounds commonly found throughout this section of the 
country. Wind keeps the snow swept from this mound so that throughout the winter the grass is 
exposed to low temperatures and the drying effect of the wind, resulting in the light brown color 
of the turf in the bare areas as contrasted with the dark green where it was protected by a blanket 
of snow. The photograph shows the lighter appearance of the grass along the crest of the mound. 
This type of injury seldom amounts to more than a slight delay in early spring growth. The white 
areas at the left are of the much more serious winter-killing due to inadequate provision for sur

face drainage so that water collects during the winter 
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Although well established northern turf is seld9m killed by low

temperatures, it nevertheless is sometimes noticeably damaged.
There is frequently a lifting or "heaving" of the plants well up from
the. soil level; a condition more likely to occur on one type of soil
than another, especially where turf is thin, consequently it may be
much worse on one part of the course than on the rest. This lifting
of the plants and the resulting breaking of roots may kill some of
the grass, and probably checks all of it to some extent. After such
turf is rolled there is usually practically complete .recovery, so this
disturbance is by no means as serious as it maYat times appear.

Another type of injury which is associated chiefly with low tem~
peratures is that where turf is swept free of the normal covering of
snow and appears bleached and lifeless when the rest-begins to show
green in the spring. Such areas are generally limited to knolls or
ridges, from which snow is easily blown and which are constantly
exposed to extremely low temperatures, combined with the drying
influence of wind. This type of cold injury occurs chiefly on th~
more northern courses but even there the damage, seldom sufficient
to actually kill the grass, simply results in a loss of the leaves and a
slight delay in early spring growth. As a rule no preventive meas;""
ures are resorted to but some greenkeepers feel that a covering of
branches or some material to catch and hold the snow on a few most
exposed areas will more tha~ repay them for the extra labor involved.

WATER AND ICE INJURIES

Throughout a large part of the country the most important turf
problem during the winter months is that known generally as "winte~
kill" or "ice injury." This damage appears as large, irregularly
shaped, discolored areas which become evident as soon as the ice an~
snow have gone. When the color is yellow or light brown the dam-
age is usually of minor importance for the grass is only temporarily
checked; but where it is a dull brown or gray the chances are that
.most of the grass is dead so recovery of the turf will be very gradual
at best and such areas will ordinarily require replanting. In any
.case these unsightly patches re.main long after the green. should be
.in good condition and it is .not, infrequently found that their effect
is noticeable throughout the season ...

The real cause of this type of injury has not been definitely de-
termined. The location of the dead areas indicates that it is due
to poor drainage, the formation of pools of water and the alternate
freezing and thawing of these accumulations. Various explanations,
such as, ice acting as a lens to injure the turf beneath, cutting off
the plant's Supply of air by the ice sheet, "drowning" of the grass
by the standing water, and many others have been suggested to
account for this condition. It seems probable that the injury is .due
to a. combination rather than to anyone factor. Regardless of the
actual cause, we do know that it is in some way correlated with water
standing on turf during the winter months for it invariably occurs
in ~epressions ~here ~a~er is likely to collect and rema~n for long
perIOds. OccasIOnally It IS found where there apparently IS sufficient
drainage, but in such cases it can usually be accounted for by a bank
of snow .or some other obstruction preventing the rapid draining off
of surface water ..
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Although "winter kill" is ordinarily associated with the forma
tion of ice sheets, it is a well recognized fact that a mere covering 
of ice does not ordinarily injure turf. The so-called "shell" ice, with 
an air cavity beneath, may act as a protection to the grass rather 
than injure it. Skating rinks are often made by spraying water on 
turf until there is a layer of ice several inches thick. The fact that 
these rinks frequently cause little or no damage indicates that such 
a covering in itself is not sufficient to kill grass. "Ice storms" 
occasionally cover entire courses with a sheet of ice which may 
remain in some places for many days or weeks and yet produce little 
or no turf injury. 

Figr. 2. Winter-kill due to water and ice. A ridge across the entire width of this green serves as 
a dam, interfering with surface drainage. A very slight slope tends to drain the water toward the 
far side of the green hut notice the mound which effectively prevents its escape in that direction. 
The top and left side of the ridge (northern exposure), are swept free from snow and the grass has 
been somewhat discolored, although not permanently injured, by exposure to wind and cold. This 
same ridge in summer is troublesome due to drying out and "scalping" by the mower. Again the 

question: Why build such abrupt ridges on greens? 

The damage ordinarily occurs only where there is no outlet for 
the melted ice; where the water collects and remains for some time 
under the ice or in open pools after this covering has disappeared. 
It must be remembered that when soil is moist with the usual late 
fall or early winter precipitation it soon loses its customary porosity 
when the first hard freeze binds the upper layer into a solid sheet. 
Consequently, when rain or melted snow settles in depressions which 
have no surface outlet the water must stay there until removed Dy 
the gradual process of evaporation or until sufficient openings are 
melted through the frozen layer of soil. In either case, these pools 
remain for many days, or even weeks, subjected to the alternate 
freezing and thawing which appears to be in some way responsible 
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for the injury to the turf beneath. Since such accumulations of 
water are usually shallow they soon freeze solid and likewise quickly 
thaw during warm periods. Therefore, this sheet is ordinarily trans
parent, the so-called "black" ice, and serves as a pane of glass through 
which the sunlight readily penetrates to the grass and soil beneath 
where the heat is absorbed. Contrary to the usual order of thawing 
ice and snow, these thin layers of clear ice first melt at the bottom 
and thaw upward. There may be sufficient heat absorbed by the 
plants under such a covering to actually stimulate a slight growth 
which is checked again by the next freeze. The effect of this pro
longed submersion, even though growth is almost negligible, probably 
has somewhat the same harmful influence on plants as does the 
"drowning" of grass during the growing season. For practical pur
poses it is perhaps sufficient to recognize that the damage occurs 
where water is held on the turf too long during a time of intermittent 
freezing and thawing. 

CONTROL OF ICE-SHEET INJURY 

For this type of injury there is but one permanent solution; that 
is, removal of its cause by providing for proper drainage. This 
does not mean simply the subterranean kind, for many a green which 
is provided with all the most approved systems of tiling and other 
underground drainage is woefully defective in the simple provision 
for adequate surface elimination of excess water. When moist soil 
is frozen it becomes practically impervious to water so that all sys
tems of subsurface drainage then fail to function. 

Fig. 3. Typical winter-kill on a green where surface drainage has been completely ignored. "A 
word to the wise is sufficient" 

Frequently the injury is nothing more serious than a temporary 
discoloration. This should be taken as a warning, for although the 
damage may be slight one year, during the following winter under 
somewhat different weather conditions there may be extensive kill
ing. In a great many cases these depressions are slight and may be 
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gradually raised by repeated heavy applications of ~ompos~ during
th~ growing season, at such a rate that the process wIll no~ In~erfe~e
with play. A small expenditure of ,money and labo! apphe~ In th~s
manner will often save far greater, expense and InconvenIence In
later years. In addition to insuring against future winter killi!lg,
this attention to low areas will serve to guard agaInst summer dIffi-
culties, for large brown-patch and many other summer disturbanc~s
are likewise encouraged by defective surface 'drainage ..

When turf has been killed by these ice-sheets, the treatment In-
volves greater expense and greater interruption of play for it will
be necessary to resod or reseed. In order. to prevent a recurrence
of the same injury in the future, before replanting, the lo,v' area
should be raised with soil or a suitable "run-off';' should be cut. A
line of tile will not suffice, for surface drainage must be relied upon
when the ground is frozen ..

Some greenkeepers have reported success in preventing injury
by breaking off the ice-sheets whenever. they form. Such a pro-
cedure is apt to do more harm than good for if it is frozen hard to
the turf there is certain to be some injury to the grass if the ice is
chopped off. If this sheet is not frozen fast to the. grass, due to an
air space below, it may be readily removed without injuring the
plants. In such cases, however, there is nothing to be gained for
a loose covering of this kind does not injure turf. On the other
hand, there are conditions where removal of ice no doubt is bene-
ficial. When water settles and freezes in a pocket on a green, if
done at the ,right time, most of it can be readily removed without
injury to the turf. When the sun shines on such ice it will-usually
first melt at the bottom. As soon as there is a film of water beneath,
it, this sheet can usually be lifted with very little injury to the
grass. If repeated whenever ice collects in pockets, this process will'
greatly reduce the amount of damage. This should not be interpreted i
as a recommendation, for control of the injury, but merely as an
emergency procedure. If the labor. involved in such a method were
applied during the growing season to making adequate drainage for:
those, areas, there would be no necessity. for these precautions in
future. winters.

SNow-MoLD INJURY TO TURF

On courses in our'northern states and iilCanada there is found!
an entirely different winter injury which is commonly referred to
as "winter brown-patch"" or "snow-:mold." This type is often serious I

in Cleveland, Detroit 'a,n,d".Chicagorbut how much farther south it
extends has not been determined. 'It maY",occur in combination with
the "winter kill" due ,to. poor drainage but 'more often it is found.
alone and on some courses may be far more'destructive than all other!
forms of winter damage combined.

Sno~-mol~ injury occurs in pat~hes which. are usually roughly cir-
cular In outlIne but may be very Irregular In shape. The majority
of the affected areas are only a few inches across but they vary any-
where up to three feet or more in diameter. ,They are first noticed
as the snow melts aw~y; at which time there is clearly evident a gray
moldy growth coverIng the grass and causing it to decay and
collapse in a slimy mat, see figure 4. When these patches dry they
become brown or bleached and, as the healthy grass develops its
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Fig. 4. Snow-mold developing on turf as the snow melts away. At the lower left is shown the 
melting snow and through the center of the photograph can be seen the gray slimy mats of fungus 
and decaying grass. Later when the turf is dry these affected areas give the spotted appearance 

shown in the following figures 

green color, they stand out in sharp contrast (figure 5), giving the 
turf a badly speckled appearance which closely resembles that pro
duced by large brown-patch. At times this injury amounts to little 
more than a temporary checking of the turf in early spring but fre
quently the plants are killed and the patches are left bare. In the 
latter case, clover, which apparently is not affected by snow-mold, is 
given a decided advantage for it may develop there with little or no 
competition. Weeds are likewise able to grow unchecked in these 
killed spots and can become well established before the neighboring 
desirable turf grasses are able to offer any competition. 



April, 1927 

Fig. 5. A close-up of snow-mold injury in fescue turf, fairway length. The white portion, measur
ing 7 inches in diameter, shows where the grass has been killed. A scattering of dark, healthy 
blades can be seen in the bleached mat of dead plants, showing that in this case not ail of the 
grass has been killed and that the turf will eventually recover. On close examination one may find 
here several leaves of clover and dandelion. These plants will now be able to develop much more 
rapidly in this injured area than nearby where the healthy grass is better able to compete with 
weeds. Therefore even though these injuries may not be permanent, they certainly serve to encour

age weeds 

These brown or dead areas are caused by a fungus which attacks 
the grass, destroying the leaves and often the entire crown of the 
plant. When the turf is kept wet by melting snow the mycelium 
of this disease-producing fungus is able to grow over it and to attack 
the grass in much the same manner as does the brown-patch organ
ism during warm periods of summer when there is heavy dew. The 
fungus has been grown by laboratory methods and by inoculating 
healthy grass in the greenhouse we have been able to artificially 
produce the injury, proving that the fungus found on the diseased 
patches is actually the cause of the damage. "Snow-mold" has been 
reported as the cause of serious losses to grain in Europe and in 
this country is frequently a pest in evergreen nurseries. Whether 
these are identical with the "snow-mold" of golf courses has not been 
determined, but at any rate the development of the injury is much 
the same. 

Although snow-mold is a fungus, it is by no means the same one 
which causes either the large or small brown-patch. As shown in 
the June, 1926, number of THE BULLETIN, the fungus causing brown-
patch grows best at a relatively high temperature and is unable to 
develop at the low temperatures in which snow-mold must grow and 
do its damage. A name commonly used to designate this type of 
injury is "winter brown-patch." The term "brown-patch" is already 
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so generally misused in applying it to all browned areas in turf, lead
ing to so much confusion, that it seems best to restrict it to its 
original meaning and to avoid any further general application. The 
name "snow-mold" for this particular fungus is already in common 
usage, is much more descriptive and serves to clearly distinguish it 
from other turf fungi. 

Fig. 6. Snow-mold injury. Damage in such locations is hard on the theory that "winter in'ury is 
nothing more than an indication of poor drainage." The two mounds shown in the upper picture 
are the highest points on this course so they are not troubled with seepage water from anywhere. 
The lower photograph shows the mound at the right in greater detail. In this case the injury has 
developed on one of those useless areas still maintained as a green on which a ball will not remain 
because of the steep slope. Although worthless from the standpoint of play, it has at least served 
nicely to illustrate the point that snow-mold injury is not dependent on poor drainage. The mound 
serves as a trap for snow, as shown in the upper illustration, and as the snow melts the fungus 

attacks the turf 

Snow-mold occurs on all the common northern golf turf grasses; 
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including bents (both seeded and stolon plantings), fescues, blue-
grass, redtop and many of less importance. It is found on greens, 
fairways or rough, but the injury on greens is naturally regarded 
as most important. It is this injury which has made many green-
keepers disgusted with the theory that winter injury is nothing more 
than an indication of defective drainage. Snow-mold very commonly 
occurs on steep slopes, which makes the "defective drainage" ex
planation appear ridiculous. It is most common where snow accumu
lates in deep drifts and therefore is frequently found near mounds 
which serve as snow traps. For that reason the injury is even more 

Fig. 7. Snow-mold injury below a snow bank where the turf is kept wet by water draining from the 
melting: snow above. The mound in the background breaks the force of the wind so that snow drifts 

in to a depth of several feet on the turf where this injury is evident 

apt to occur on slopes than on the poorly drained, level areas where 
the ice-sheet type of injury predominates. The reason why this dis
ease is so generally associated with heavy blankets of snow is not 
as yet clear. When drifts of snow finally clear away in spring it is 
frequently noticed that the grass is greener where it has been thus 
covered. This indicates that growth occurs beneath the snow but so 
far it has not been determined whether the damage due to the fungus 
in such areas is due to greater susceptibility of the plants when 
growing under this covering, or due solely to the prolonged moist 
condition maintained by the bank of melting snow. At times the 
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disease is most prevalent on slopes with a southern exposure, as was 
the case shown in figure 6, but this is by no means a regular thing 
for in other places it is worse on a slope which faces north or in any 
other direction. Likewise there is no general rule as to its occurrence 
above or below a snow bank. The development of the fungus is de
pendent on the presence of sufficient moisture on the grass during 
warm days in winter or early spring. This condition may prevail 
where the snow is gradually melting, where the water runs beneath 
the drift and in so doing acts as a tunneling agent which produces 
an air space frequently half an inch deep. During the day, as the 

Fig. 8. Two types of winter injury. At the left is shown the light spots of grass killed by snow-
mold. At the right is shown winter-kill where water collected in a slight depression during the 
winter. The snow-mold was active at the border of this winter-kill area and probably aided ma

terially in the destruction of the grass throughout that portion of the green 

sun shines through the thin layer of snow at the border of the drift, 
enough heat penetrates to raise the temperature several degrees in 
the cavity beneath. At night this roof of snow somewhat protects 
the turf from any slight freeze. The drip from above keeps the turf 
wet and conditions are thereby made ideal for the development of 
the fungus under this covering, so that as the snow bank recedes we 
find a condition such as that shown in figure 6. This probably 
accounts for the erroneous explanation offered by some observers 
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that winter injury is due to ice acting as a lens to focus the rays of 
the sun on the turf beneath and to burn it in small spots, for the 
patches produced by the fungus might readily be mistaken for burns 
produced by a lens concentrating sunlight in a restricted area. At 
other times the injury occurs on a slope where the snow drift is 
above, as shown in figure 7. In such cases there is usually no melted 
cavity beneath the snow and therefore no possibility for any lens-like 
action on the turf. The fungus under these conditions usually de
velops after the snow has left the turf but where there is a constant 
supply of water from the melting snow to keep the grass moist for 
some time. 

Fig. 9. "A mulitude of evils." A green where winter left the greenkeeper with a real problem, 
and incidently supplied us with a nice illustration for this article because the different types of 
winter injury are here combined in one photograph. This green was originally fescue but such 
injuries are rapidly converting it to clover and weeds. The light speckled appearance is due to 
damage produced by snow-mold. The larger irregular blotches are due chiefly to ice-sheets, although 
the snow-mold probably increased the injuries even there. At the far edge in the center is shown 
a mound from which a pronounced ridge projects into the green. The turf on the crest of the ridge 
dries out badly in the summer months. During the winter, snow is blown off it and the exposure to 
cold and drying wind results in a winter injury comparable to summer drying, as is here shown by 
the light color of the turf on this short ridge. This light area does not extend to the top of the 
mound, due to the fact that the upper portion was "scalped" by the mower and consequently no turf 
was there to be injured by winter exposure. Just why clubs still insist on trying to maintain turf 

of putting-green length on such abrupt ridges remains a mystery 

This should not be confused with the injury due to water standing 
on the turf. In the case of the snow-mold, it is true, the turf must 
be wet but the injury in such a case is very distinct. Although a 
bank of snow may keep the soil in a large area soaked for many days 
the damage occurs only in patches where the fungus is active, 
whereas, in the ice-sheet injury all the grass in the low wet area is 
involved. This difference is clearly illustrated in the accompany
ing illustrations. 
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CONTROL OF SNOW-MOLD INJURY 
The control of this disease has been a puzzle. The usual recom

mendation of providing adequate surface drainage as a sure means 
for controlling all winter injury, obviously proves of no value what
ever against this particular form. Many greenkeepers report that 

they have been able to somewhat lessen the amount of injury by 
sweeping the affected areas just after the snow melts, while the 
slimy mass of fungus and decayed grass tissue is still spreading. 
This treatment is no doubt effective in breaking the coating over the 
grass and by so doing the as yet unaffected buds beneath are given 
a chance to dry more quickly and will probably escape and be able 
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to develop and replace the inj ured grass as soon as the weather is
suitable. This method is more effective where the grass is com-

.paratively long, as on fair.ways or approaches. O.n greens where
the turf is so short that thIS mat of decayed grass IS far less dense
there is some question as to whether such a practice is to be advised.

The question has been raised as to the possibility of controlling
this disease by using grass resistant to its attacks. Unfortunately,
there is no information available which can be relied on to answer
this question. It will attack practically all of the northern turf
grasses, but some species and strains are ..unquestionably more re-
sistant than others. Redtop is more likely to be injured than blue-
grass in fairways~ Fescue greens are ge~eJ;"aIIy more seriously
affected than those of creeping bent. There seems to be some differ-
ence in resistance between the various strains of creeping bent
planted vegetatively but observations are as yet insufficient to justify
any general conclusions.

Since this injury is caused by a fungus, we naturally expect it
to be controlled or at least checked by some fungicide, as is brown-
patch .. The disease develops whe.n snow is ~neltin~ so any treatment
with chemicals at the time it first appears' 'woultf:be a difficult pro-
cedure. It would be necessary to watch the greens constantly for a
long period and to work on them when they are in a wet condition
which would frequently result in far greater damage due to trampIng
than to the fungus. The most promising method of control is that
of using a preventive treatment which can be applied the previous
fall and which will serve to protect the greens throughout the winter.
At Madison, Wis., we have found that corrosive sublimate will serve
such a purpose. It is likely that any of the mercury combinations
which have 'proven effective against brown-patch will prove equally
effective against this injury, provided they are used in such quan-
tities as will give the equivalent amount of mercury. We prefer the
corrosive sublimate for the reasons that it is cheaper, it can be used
as a combination worm eradicator and fungicide and the quantity
required for this purpose is harmless to turf when applied during the
fall months. In figure 10 is shown a green where corrosive sublimate
was used at different rates. One section received 2 ounces and
another 3 ounces per 1,000 square feet. These applications were
made the first week in October of 1926,the disease developed on this
green in late February and early March of 1927. Although the dis-
ease was generally distributed over all the untreated portions of the
green, there was no sign of spotting on the'llteas.treated with either
the 2 or 3 ounces of corrosive sublimate per 1,000 square feet. On
another 1,000 square feet area on the same green one ounce of corro-
sive sublimate was applied the same day that these heavier appli-
cations were made. This lighter treatment greatly checked the dis-
ease but there was a scattering of slightly infected patches which
indicated that this amount was somewhat too light. The two or three
ounces per 1,000 square feet are much more effective in bringing up
earthworms so the heavier applications are doubly advisable. The
cost of the treatment is not excessive, especially in its double capacity
and is recommended for trial on greens which from past experiences
have proven to be subject to attacks of snow-mold. It is apparent
that this chemical is not to be expected to serve as a means for con-
trolling or even checking the winter injury caused by ice-sheets.


