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Winter Injury of Turf
~ By John Monteith, 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 eustomary 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 subst.tuting 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 and 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.

In looking over the published references 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 on estab-
lished 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 injuries 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 injury is only seasonal, for the roots are not killed and
there iz 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 features. 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 Bermuda grass par-
ticularly for fairways. Each of these grasses is perennial but with
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 when it is dor-
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Although well established northern turf is seldom 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 may at 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 the
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 than 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 “wintey
kill” or “ice injury.” . This damage appears as large, irregularly
shaped, discolored areas which become evident as soon as the ice and
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 remain 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 any one 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 depressions where water is likely to collect and remain 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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gradually raised by repeated heavy applications of compost during
the growing season, at such a rate that the process will not interfere
with play. A small expenditure of ‘money and labor applied in th_ls
manner will often save far greater. expense and inconvenien_cq in
later years. In addition to insuring against future winter killing,
this attention to low areas will serve to guard against summer diffi-
culties, for large brown-patch and many other summer disturbances
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 low 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. 4 :

Some greenkeepers have reported sucecess 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
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 in Canada 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,

in Cleveland, Detroit-and-Chicago;-but 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. '
Snow-mold injury occurs in patches 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 away; 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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to develop and replace the injured grass as soon as the wegther is
suitable. This method is more effective where the grass is com-
“paratively long, as on fairways 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 generally 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 expeect it
to be controlled or at least checked by some fungicide, as is brown-
patch. The disease develops when snow is melting so any treatment
with chemicals at the time it first appears wotld 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 uintreated portions of the
green, there was no sign of spotting on the areas 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.



April, 1927 77

Care of Bermuda Putting Greens
By Dr. Thomas P. Hinman, Atlanta, Ga.

It is generally recognized that there are two distinet methods
of handling Bermuda putting greens; one, known as the “‘starvation
method,” in which no water is used except the natural rainfall and
little or no fertilizer applied. In the other method, which I believe
is the correct one, fertilizer is used and also artificial watering to
supplement the rainfall. Having used and observed both methods, I
feel that I am in a position to pass on my observation and experience
which, in a small way, may be a help to those who have the same
problems to solve. : .

In our immediate section, the playing season on Bermuda lasts
only about five months, beginning from the first to the fifteenth of
June and lasting until about the fifteenth of November to the first
of December when the frost kills the Bermuda. As playing is con-
tinuous throughout the year, we plant our winter greens around the
fifteenth of September to the first of October.. We have found that
English perennial gye planted on a Bermuda base is very satisfac-
tory—that is, grébné‘[are made double size and one-half used for
summer play and one-half used for winter. In some instances there
are two distinet greens for the same hole—one for summer, the other
for winter play.

Bermuda that comes up after winter play has ceased, comes up
rather scatteringly. Care must be taken of these greens during the
summer so that in the fall all that is necessary is to cut the greens
closely, scarify the surface with sharp rakes, clear off the débris
that is left, by raking, sow them to English perennial rye at the
rate of about 10 pounds to every thousand square feet, fertilize with
bone meal and tankage—half and half—at the rate of about 75
pounds per green. This will vary according to the size of the green
~—1 am speaking now of a green containing an area of around 3,000
square feet. A light topdressing to cover the seed is used, composed
of woods earth, 50 percent; and sharp sand, 50 percent. It is some-
times wise to mix the fertilizer with the topdressing. Water im-
mediately after planting. Growth is very rapid, grass showing in
about a week’s time, : :

When the grass has gotten high enough so that it begins to
slightly droop, it needscutting. The cutting is done with an ordinary
lawn mower, being sure:that the blades are very sharp. The cutting
is continued with this high-up mower until the green is ready to play.
Then, the usual mowing is done, the green topdressed, or filled, and
rolled. : -

During the growing season it is not wise to do much topdressing,
as it is liable to smother the young grass. If the green has a suffi-
cient Bermuda base; no topdressing is needed except just previous
to play. Bone meal is used because it is very slow in giving up its
ammonia and works particularly well on this type of grass.

In the springtime, the Bermuda greens that have been laid aside
during the winter should be prepared for summer play. In our sec-
tion, they are usually filled with Poa annua. It has been found that
the best way to handle this situation is to take sharp hoes and skim
off the surface, thus removing all foreign grass and weeds.

Bermuda greens never come up uniformly; there are always a



78 April, 1927

number of dead spots. These should be scarified and sprigged with
fresh Bermuda stolons, as well as the sowing of fresh Bermuda seed
each year. The amount of seed needed each year will depend entirely
on the green. As soon as the green gets a good start, applications
of sulfate of ammonia at the rate of 6 pounds per 1,000 square feet
should be made; these applications made preferably in a water solu-
tion, However, this fertilizing may be done by broadcastmg and the
water applied afterwards.

The Bermuda should never be allowed to get high and rank.
Early cutting is advisable. The mower should be set low and the
green clipped regularly. Early and constant cutting seems to cause
the Bermuda to spread. An additional application of ammonium
sulfate should be made at frequent intervals, depending on the growth
of the particular green under consideration. A light application of
fertlhzelr—about every two weeks—during the growmg season is
advisable. '

It is not necessary to'do any topdressmg until a few davs before
the green is to be put in play. To get the best results with Bermuda
greens it has been found, in a majority of instances, that a topdress-
ing should be made by using 50 percent of woods earth and 50 percent
{inely scriﬁned sharp sand, usmg this ﬁlhng about every three weeks
to a mon

To get a good Bermuda green the stolons should be kept buned
only the leaves of the grass showing through. Sometimes-a Ber-
muda green can go as long as six weeks without topdressing, but this
is unusual.. Where giant Bermuda is used for putting greens more
frequent dressings are necessary. In the so-called Atlanta strain,
where the stolon is much smaller and the leaf much finer and the
growth much more compact, such frequent topdressing is not neces-
sary.

Poa Bulbosa
By H. L. Westover and O. ‘B. Fitts

The Green Section; in cooperation with the U. S. Department of
Agriculture, has been experimenting with Poa bulbosa at the Arling-
ton Turf Garden for several years. Little has been written about this
grass as the results of the experiments thus far have not been such
as to warrant very definite conclusions regarding its possibilities for
putting green purposes. However recent press publicity has resulted
in so many inquiries concerning the value of the grass for winter
putting greens that a short article giving such information as we
have regarding the grass should be timely.

Poa bulbosa is a bluegrass, the underground stems of which are
true bulbs about the size of a grain of wheat. The leaves are fine
and of a bright green color. At Arlington Farm it begins to grow
about October 1 and remains green until May 1, when it dies down.
For this reason it is often spoken of as.a winter annual, though it is
in reality a perennial since the bulbs remain dormant during the
summer, sending up new shoots in the fall. The grass seldom grows
to a height of more than three inches until in April when it sends up
scattering seed stalks about twelve inches in height. Most of the
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ever, based on our experience, we can not recommend this grass for
putting greens:

Poa bulbosa should be sown in the fall and if the bulblets are used
the rate of sowing should be about 4 to 5 pounds per 1,000 square
feet; if the underground bulbs are used a somewhat heavier rate is
advised. The preparation of the soil for sowing Poa bulbosa should be
similar to that for other grasses. Where it is to be sown on estab-
lished Bermuda grass turf, all that is necessary is to -cut the Ber-
muda as closely as possible and rake or harrow lightly in order to
loosen the surface, after which the bulbs or bulblets may be sown
broadcast. The ground should then be rolled and in case of a dry
season an occasional sprinkling will be found beneficial until the grass
becomes well established. Watering is not absolutely essential, how-
ever, as the bulblets will not start until moisture conditions are favor-
able. For this reason there is little danger of the plant starting and
then being killed by drought. ’

QUESTIONS AND ANSWERS

All questions sent to the Green Section will be:answered in a letter
to the writer as promptly as possible. The more interesting of these
questions, with concise answers, will appear in this column each month. If
your experience leads you to disagree with any answer given in this column,
it is your privilege and duty ‘to write to the Green Section,

While most of the answers are of general application, please bear in
mind that each recommendation is intended specifically for the locality
designated at the end of the question.

1. Improving sandy fairway soil; growing rye for soil improve-
ment.—We are preparing to build the last four holes of our 18-hole
course. The area is about 15 acres, which were covered with a sparse
growth of scrub-pine and scrub-oak. The land is extremely sandy.
There is a top layer of about 114 inches of black sand produced, no
doubt, by the decomposition of vegetation over a period of years, but
when plowed to a depth of about 4 inches, which was-necessary in’
order to dispose of the pine needles and smooth and level the land,
this black sand was turned under and pure sand brought to the sur-
face. Loam is scarce and expensive here, costing about $3 per cubic
yard delivered. Stable dressing can be obtained only in small quan-
tities and is also very expensive. Can you suggest some inexpensive '
method of fertilizing this area? It has been suggested that we grow
a crop of rye on it in the spring, to be turned under as soon as suffi-
ciently grown, thereby getting some organic matter into the soil, and
then in early September to seed the land with equal proportions of
red fescue and redtop. (Massachusetts.) . . )

ANSWER.—If you can get a fair turf once started on your sandy soil
vou should be able to bring it later to good condition by fertilizing.
If you have reason to believe that it would be unwise to sow your
land until the soil is improved, and if you desire to seed the land this
fall, we know of no other way by which you can bring your soil to
a satisfactory condition than to add loam, and mushroom soil, or
manure this spring. It is not likely that a ¢rop of rye planted in
the spring would make sufficient growth by early summer to permit
you by turning it under to add any appreciable amount of humus to
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your soil. In order to become of any value, the rye would have to
be turned under so early in the season as to permif it to rot and
give the soil time to settle so that a firm seed bed could be established
by early September. Rye sown in the fall, however, may be ex-
pected to make sufficient growth by the following spring to permit
being turned under to some advantage. As to sowing your fairways
with red fescue and redtop in equal proportions, we do not believe
either of these grasses will give you a permanent turf. Under the
conditions you describe, your best fairway grass should be Rhode
Island bent. Although Rhode Island bent seed costs more per
pound than red fescue, the seed is much smaller, and you would
therefore require considerably less seed, and even if sown in mix-
ture with redtop would give you a permanent turf.

2. Value and use of pig manure.—We have available a large
quantity of pig manure. Is it suitable for composting, and if so,
how should it be treated? Can it be deodorized without destroying
its value if used in compost heaps? (New York.)

ANSWER.—We. consider pig manure as very good material to use
in compost piles. The piles should be kept for a considerably longer
period than in the case of cow manure, as the solid excrements of
hogs decompose less rapidly than those of horses, cows, or sheep.
There is a prejudice among farmers against the use of pig manure,
but no real basis for this prejudice has ever been discovered. Prob-
ably the best preservatives to use in connection with the composting
of manure, and both of which have more or less of a deodorizing
effect, are gypsum and floats, the latter being raw rock phosphate
finely ground. If either of these substances is used it should be used
at the rate of 4 pounds to 100 pounds of manure.

3. Improving bent greens that are fluffy..—~Two of our greens
were planted from bent stolons last fall, but unfortunately the green-
keeper let them get away from him so that the mower could not cut
the grass at all. The result was that the greens were practically
hopeless; although soft and comfortable to walk on, they were im-
possible as putting surfaces, being neither true nor fast enough.
Personally I think the turf is too thick and matted and far too long,
and our problem is to get it into condition where it can be properly
cut with a mower and kept so. (New York.)

ANSWER.—You have no .remedy except to rake up and then cut
away the tall, matted growth. When this is once done, by top-
dressing every month and cutting closely each day you can get a
good putting surface again. Your greens will look bad for a time,
of course, but they can be kept in good condition only in the manner
we have outlined.

4. Poultry manure as a fertilizer.—What in your opinion is the
value of poultry manure as a fertilizer? (Pennsylvania.)

ANSWER.—In our experiments we have found pulverized poultry
manure to be a very quickly acting and effective fertilizer. For bent
putting greens, however, our best results so far have been obtained
with ammonium sulfate and ammonium phosphate.



Since the publication in the October BULLETIN of results in con-
trolling brown-patch with calomel, questions have been received as
to whether the Green Section definitely recommended that clubs shift
entirely to this chemical as a means for controlling brown-patch.
Questions are also asked as to where calomel may be purchased and
in what form it should be used. ‘ : '

As far as we know, calomel has been used against brown-patch
only experimentally so we hesitate to recommend it in any dogmatic
way. We prefer the policy of using results of experiments at Arling-
ton simply as indicators. There a large number of chemicals and
various methods may be tested, the great majority of which are
obviously worthless and therefore discarded. An occasional one
shows promise and is repeatedly tested until its worth is proven
under the conditions obtaining at the Turf Garden. Under our pres-
ent system we are unable to carry the tests further. The suggestion
is then passed on to clubs through THE BULLETIN. Differences in
soil or climate may produce results on some courses quite different
from those observed at the Turf Garden. Past experiences, however,
indicate that in the majority of cases experimental results at Arling-
ton may be regarded as safe criteria for a large proportion of the
courses in the region where bent is used. At present the calomel
method for checking' brown-patch is at the stage of being “passed on
to clubs.” A number have promised to test this chemical and report
results as soon as the disease appears during the coming season. We
will then feel sufficiently informed to make a more general recom-
mendation. - For the benefit of those who purchase supplies well in
advance we advise that chemicals for the control of brown-patch be
purchased in quantities sufficient only for the first emergency. Later,
if calomel continues to prove as effective as the more expensive mer-
cury compounds, clubs will have time to shift to calomel for later
applications. Certain clubs which have followed previous experi-
ments at Arlington and found that results on their courses closely
correspond with those at Arlington may feel more confident in using
calomel extensively and .may be able to effect a considerable saving
in cost of material during the summer. : .

Calomel is used for human medicinal purposes and may be pur-
chased at any drug store. In bulk it may be obtained from any of
the large chemical houses, for since not a patented product it is not
controlled by any one company. It is produced in the crystalline
form but is usually sold as a fine powder. For brown-patch control
it should be bought only in the powdered form. ‘ '



