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Dr. Oakley Returns to Wéshington

Friends of the Green Section will be glad to learn that Dr. R. A.
Oakley, who has been absent from Washington for some months due
to ill health, has recently returned to resume his duties with the De-
partment of Agriculture. As most of our readers know, Dr. Qakley
became interested in turf problems many years ago and with the late
Dr. C. V. Piper, was largely responsible for the formation of the
Green Section. At present he is chairman of its Research Committee.

Some Effects of Lime and Fertilizers on Turf Diseases®
By John Monteith, Jr.

The influence of many of the common fertilizers in preventing or
inducing some of the common disorders of turf is a subject which
has provoked much argument in recent years, but there has been un-
fortunately very little substantial experimental evidence to support
the numerous conflicting opinions. Many men who have been observ-
ing fine turf for years are convinced that the widespread damage by
brown-patch and other maladies of turf dates back to the beginning
of the exclusive use of certain commercial fertilizers. There are
many other equally reliable observers who hold that with the advent
of commercial fertilizers on golf courses there were also evolutions in
machinery, watering, and other maintenance practices which might
as logically, or more logically, be blamed for the greater prevalence of
brown-patch today than in years gone by. When one considers im-
partially the vast amount of evidence obtained from the experiences
of numerous clubs he is forced to at least one conclusion, namely, that
fertilizers must play some part in the presence or severity of turf
diseases. In the Bulletin for June, 1926, it is pointed out that
“brown-patch may be affected by the kind and amount of certain fer-
tilizers used on greens.” However, the evidence available from golf
courses has been only general in nature, and could not be interpreted
with any degree of assurance because, like most of the tests made on
golf courses, the comparisons had to be made between two different
greens, or even between one course with one set of conditions as
against another course with entirely opposite conditions, and not
solely between different fertilizers. At the Arlington turf garden it
is possible to observe diseases on turf where soil and other environ-
mental conditions are uniform and where in the separate plots the
only variation is that of fertilizers. These observations over a period
of years begin to throw some light on the influence of fertilizers on
some turf diseases.

For many years the fertilizer question that has been uppermost in
the minds of men interested in golf course turf has been that involving
the use of fertilizers having a residual acid reaction. Lime was one
of the first chemicals generally used on putting greens and its use in
time became so excessive as to become decidedly harmful to the turf.
It was later found that the finer turf grasses, such as the bents and
fescues, thrived in soils having an acid reaction and that certain
weeds were less aggressive in acid soils. Sulphate of ammonia
proved to be the most promising of the nitrogen-containing ferti-

* In this article is presented the material contained in an address delivered at the annual meet-
ing of the Green Section in New York City January 4, 1929,
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eased spot. Later in the season, however, the cottonseed meal plot
became affected with this disease, showing that the use of this fer-
tilizer alone would not solve entirely the problem of small brown-
patch. The striking differences in the severity of this early-season
attack on these, as well as on many other plots in the same series,
clearly indicated that fertilizers had some important influence on this
particular disease and that by learning more about the nature of such
influences it might be possible to eliminate many of the lighter
attacks of the disease and perhaps greatly reduce the severity of all
attacks.

During the summer of 1928 many striking instances of the influ-
ence of soil conditions were observed at Arlington. The early
attacks of small brown-patch during May in the fertilizer series were
concentrated chiefly on a few plots. An example of this is shown in
figure 3, which shows four of the fertilizer plots which had received
since their planting compost alone, compost with sulphate of am-
monia, phosphate of ammonia with urea, and phosphate of ammonia
with nitrate of potash and urea, respectively. A comparison of these
plots will show that severe damage occurred in both the compost plot
and the plot receiving compost with sulphate of ammonia. The other

-two plots were practically free from brown-patch throughout this
early attack and for some time after the photograph was taken on
June 8. Another point of interest in this illustration is the contrast
in amount of disease in one-half of each of the two plots at the left.
It will be noted that the left half of each of these two plots is badly
spotted with disease, whereas the spots in the right half of each are
not as numerous nor as large. For the past three summers it has
been the custom to treat half of each of the fertilizer plots with corro-
sive sublimate and calomel whenever brown-patch threatened. The
same half of each plot is always treated. Thus each fertilizer is
tested for its effect on turf with and without the control of diseases
with mercury fungicides. The first application of corrosive sub-
limate and calomel in 1928 was not made until after this photograph
was taken. The left half of each of the two left plots has never been
treated with any chemical containing mercury. The right halves of
these two left plots show the effect of corrosive sublimate and calomel
used against brown-patch during the 1927 season. This further sub-
stantiates earlier observations, that any residue of mercury in the
soil is of benefit to turf rather than harmful, the reverse of what
was found to be the case with copper residues when Bordeaux mix-
ture was used against large brown-patch.

The plot in the left foreground of figure 3 received the same
treatment as that illustrated in figure 2. The cottonseed meal plot
illustrated in figure 1 was again free from disease at the time of
taking the photograph used in figure 8. A casual review of these
three figures might lead one to conclude that they served to support
the old theory that compost was the source of brown-patch evil, for
certainly the two plots that had received compost might well be used
as evidence to sway any jury to a hasty conviction of compost as the
culprit responsible for brown-patch. However, figure 4 shows a plot
in the same series photographed the same day. On this plot no com-
post had been used from the time of planting in 1924. Sulphate of
ammonia had been applied in solution at the same rate and at the
same time as on the plot shown in figure 2 and the plot at the lower
left of figure 3. In the case of this plot in figure 4, no fertilizer or
other material whatever was used other than the allotted sulphate of


















92 Vol. 9, No. 5

ScALD

The word scald has been used by greenkeepers for many years to
designate an injury to turf which has never been adequately defined.
One of the reasons for this lack of clearness is that different green-
keepers have undoubtedly meant different injuries, to which they
have applied the term indiscriminately, just as it has been customary
to use the term “brown-patch” for almost any kind of browned turf.
The term came into use with the belief that injury of this kind was
actually a scalding of the grass due to applying water at a time when
the soil was so .hot that water was immediately heated beyond the
point endurable by plants. Indeed in many instances the symptoms
are such as to suggest that boiling water has been poured on the turf.
Aside from this general appearance, there is little substantial evi-
dence to support the contention that much, if any, of the so-called
scald is due to the presence of excessively hot water. Too much water
settling in areas from which escape is slow-is-undoubtedly responsible
for much loss of turf, but this damage is probably more dependent
‘on the exclusion of air than on the temperature of the water. Com-
‘mon use of this term does not include injuries due to careless use of
chemicals, oil, and the like.

Scald usually appears as irregular and indefinitely outlined dis-
.colored patches of turf varying in size from a few inches to several
feet across. The turf as a rule finally turns brown, and in severe
cases may leave the ground bare. The injury is usually worse near
the center of the affected area and is gradually less severe toward the
‘outer borders. This characteristic serves to distinguish scald from
the sharply outlined areas affected with the common brown-patch
fungi. In the early stages of scald the grass may have a purplish
tinge and the leaves may be rolled and shriveled as though suffering
from lack of water. Often the development of these injured areas is
very rapid, and within a few hours apparently healthy turf may be
‘badly scarred. This rapid development is apt to occur only during
periods of excessive heat. The affected area may continue to spread
for weeks although the weather seem favorable for turf. Often these
injured places recover during periods when growing conditions are
favorable, but they may quickly reappear with a change of weather.

There have been several theories advanced to account for scald
in addition to the hot water explanation. At present there is ample
evidence to indicate that it can not be attributed to any single cause.
It is probable that parasitic organisms are not factors in causing most
of the injury designated as scald. Fungi are frequently found asso-
ciated with scald, but at the present time there is not sufficient evi-
dence to justify any decision as to whether these fungi are in any
way responsible for the damage or are merely present feeding on the
dead grass tissue. Some of the recent observations where fungi-
cides have reduced the severity of scald suggest that some organism
susceptible to these fungicides may have a part in causing scald. It
seems entirely probable that future work will more clearly differ-
entiate between the different types of injury now lumped together
under the word scald and that such information will disclose that
part of it is due to parasitic fungi. In the light of present informa-
tion, however, scald will be considered as a disease non-parasitic in
nature. Scald has frequently been associated with poisons in the soil.
As has been repeatedly pointed out in the Bulletin, an accumulation
in the soil of copper from Bordeaux mixture may cause the grass to
turn dark in color and finally die in irregular blotches. Aluminum
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tilizers was a slow one, due to some unfavorable factor. During the
latter part of June and during July decomposition of these fertilizers
was rapid and the grass became soft and succulent. Scald soon
spread through this tender grass. Similar injury was observed on
golf courses, and in many cases the strong odor in the vicinity of the
greens testified to the rapid decomposition of the fertilizers which
were applied even weeks before that time. Whether this sudden
decomposition of the accumulated slowly available fertilizers was
sufficient to release nitrogen and other foods too fast for the welfare
of the grass is not definitely known. Many cases were observed
which certainly might readily be explained in this manner. The
checking of the spread of this injury by corrosive sublimate and
calomel in some of the plots at Arlington, as is shown in figure 11,
indicated that some living organism was responsible for the injury.
Whether the actual damage was due to some unknown plant parasite
which was able to destroy the grass under these particular conditions,
or whether the corrosive sublimate and calomel held in check the
microorganisms causing disintegration of these fertilizers, remains
for future work to disclose. Attention is called to this injury at this
time to warn readers against the indiscriminate repetition of appli-
cations of such fertilizers during seasons when it is obvious that the
grass is not able to use these plant foods. If the grass does not
respond to a normal application of such fertilizers it is probable that
decomposition has not been accomplished, and further piling on of
such material is not likely to aid the turf but is merely inviting dis-
aster at any time that conditions become suitable for rapid decay.
Cottonseed meal, soy bean meal, bone meal, and urea were some of the
fertilizers that seemed to favor this particular type of injury.

SOME PRACTICAL APPLICATIONS OF THE FOREGOING OBSERVATIONS

It is recognized that observations and experimentation such as
are detailed in the foregoing often appear extremely confusing to
those who would like to put such findings into practical use. Many
readers who have been struggling against small brown-patch will
probably emit sighs of relief when they look at figure 1, for instance,
only to have new hopes rudely strangled when they see an illustration
of the results with this same fertilizer in figure 11. The individual
who is looking for some simple cure-all for turf ailments will find
little encouragement in this report, and it is probably safe to predict
that such expectancy is most likely doomed for similar disappoint-
ment for many years to come. However, for those who are willing
to admit that turf culture is a complex problem with consequently
complex solutions, this report may serve some useful purpose in
checking turf losses.

In interpreting these results it must be remembered that the tests
were made at Arlington and that results with the same treatments
may vary with different soil and climatic conditions. However, these
tests are supported by observations on golf courses in widely dif-
ferent sections of the country. In working out a solution for any
complex problem it is to be expected that contradictions will be rela-
tively frequent. Time, with added hundreds of observations, will be
needed to work out the many details and exceptions. Even if these
observations were to serve no other useful purpose they would at
least be of service in showing that some of the recent dogmas, like old
ones, must be subject to revision if progress is to be made toward
ultimate solution. All information must be given out in the light of
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present knowledge, and what may seem the best treatment today may
be found to be inadequate, or even harmful, when subjected to the
tests that time alone can give. The original golf ball was replaced by
the gutta and the rubber ball in turn. In spite of certain admitted
advantages of its predecessor, a new implement or a new method is
presented to meet changed conditions. Likewise changes must be
made in greenkeeping practice, and it should be possible to make such
changes without denying the merits of the methods replaced or modi-
fied. These perhaps superfluous remarks are inserted here to refute
the attitude of many individuals who have watched these develop-
ments at Arlington during the past few years and who have hailed
some of the results as a complete reversal of previous practices. To
those who choose extreme interpretation, some of these results will
seem to be reversals of previous reports, but to those who regard
them critically and judiciously they will appear merely as modifica-
tions of earlier principles which will need further modification in the
future as knowledge advances. .

The phase of this report dealing with lime will no doubt prove of
greatest interest and be of most practical use to clubs. The exclusive
use of sulphate of ammonia as a fertilizer for putting greens during
recent years now appears to be responsible for some of the difficulties
in maintaining good greens. The undeniably beneficial effect of sul-
phate of ammonia on turf has led to overenthusiasm and overcon-
fidence in its properties as a turf producer. Correlated with the over-
use of sulphate of ammonia has been an overemphasis of the need
for acid soils to produce fine turf. Although the finer turf grasses
undoubtedly thrive in an acid soil, it now appears that excessive
acidity can not be tolerated. These grasses may thrive in an ex-
tremely acid soil during certain seasons, but during the hot summer
months on such soil they are more likely to be injured by brown-
patch and scald.

To correct conditions brought about by excessive use of sulphate
of ammonia an application of lime has been found to be effective. On
the acid soil at the Arlington turf garden lime was found to increase
the vigor of bent turf and greatly reduce the amount and severity of
both large and small brown-patch as well as scald. When lime is ap-
plied to turf and increases the vigor of grass it follows that more
clippings may be removed by the mowers and in consequence the fer-
tility of the soil may be more rapidly depleted. To counteract this
condition adequate supplies of fertilizer must be supplied if a vigor-
ous turf is to be maintained. The use of lime alone or in excess will
soon bring about a starved condition of the turf and lead to a condi-
tion more objectionable than that resulting from the opposite ex-
treme. :

Lime will not benefit all soils. On many courses the soil and com-
post used on greens have been abundantly supplied with lime. Sand
containing a relatively high percentage of lime has been used in some
regions, and in many cases the water supply contains sufficient lime
to neutralize any acid applied in the normal use of acid-reacting fer-
tilizers. In any such instance an application of lime would probably
prove to be mere waste, or may even be harmful.

In these experiments there was nothing to indicate that the use
of lime would preclude the use of sulphate of ammonia on turf.
There has apnarently been a tendencv to overestimate the value of
the acid reaction of soil brought about bv sulrhate of ammonia. Lime
has been regarded as incompatible with acid-reacting fertilizers be-
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cause it neutralizes acids. The acid theory, however, has never been
any too well established, because the influence of nitrogen in the
readily available form in which it exists in sulphate of ammonia has
usually been confounded with soil acidity. Many of the benefits
attributed to acidity have been observed on greens where sulphate of
ammonia has been used repeatedly but where tests revealed that the
soil actually was almost neutral. The residue of lime already in such
soils and the use of hard water containing much more lime than
necessary to neutralize the acid residue from sulphate of ammonia
prevented any increased acidity of the soil. Nevertheless the enthusi-
astic users attributed the decided benefits to the acidifying of their
soils, without further inquiry. Sulphate of ammonia has other vir-
tues than its acid residue and these amply justify its continued use on
golf courses.

There is nothing to indicate that the use of lime alone will entirely
prevent brown-patch. Its use on certain soils in reasonable amounts,
however, will undoubtedly reduce the extent of the brown-patch
damage and will greatly lessen the amount of mercury fungicides
required. To completely control both large and small brown-patch
it will still be necessary to rely on the mercury fungicides.

There is no simple laboratory means for testing soils to determine
exactly whether lime will prove beneficial. The degree of acidity
tolerated by grass apparently varies in different types of soil. If
grass fails to show the customary response to such fertilizers as sul-
phate of ammonia it indicates that soil conditions are unfavorable.
Plugs of turf if sent to the Green Section office will be tested for
acidity and suggestions will be given as to whether lime is likely to
prove of benefit. In most cases the ultimate decision can best be
made following some simple test such as that conducted on the Upper
Montelair course as mentioned on page 91.

The use of organic fertilizers on greens apparently needs more
attention than it has been given in the past. If a heavy application
of such fertilizers is used and fails to produce the results that can
reasonably be expected, such failure mav be due to some unfavorable
condition. If such be the case it should be apparent that further
applications are art to be likewise ineffective. If small amounts of
fcod can not be digested and utilized, large amounts are no more
likely to be beneficial whether the user be animal or plant. Large
accumulations of unused foods on turf may prove disastrous if they
are suddenly broken down and released for immediate use. If slowly
available fertilizers fail to give the desired results at any time it
would be well to use moderate amounts of some quickly available
fertilizer, such as sulphate of ammonia or phosphate of ammonia.
The color of the turf and amount of clipnings removed from the
greens are good indicators for guidance in the use of fertilizers.

APPLYING LIME TO TURF

In arplving lime to turf it must be remembered that it, like any
chemical, should be distributed evenly to prevent a mottled appear-
ance due to overdosage in one place and shortage in another. It
should ke remembered also that. like any chemical, its use can be
abused, and such abuse leads to burning and other injuries to turf.
For those with long experience in turf work this warning is probably
not necessary, since they can perhaps well remember the futility of
the use of too much lime in the so-called “whitewash era” when
greens regularly were coated with layers of lime. However, there
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has already been evidence on many courses of blind optimism which
has led to a belief that at last a simple remedy has been found for all
turf difficulties, and greens have been made to look like snowdrifts.
The wails of the disappointed are already heard, for not only will
lime fail to benefit some greens but it may result in terrific burns,
especially if hydrated lime is used carelessly.

For turf work either finely ground limestone (caleium carbonate)
or the hydrated lime (calcium hydroxide) may be used. In either
form the rate should not exceed 50 pounds to 1,000 square feet in any
one application. In many cases more may be needed, but it is well
to err on the safe side until the lime requirements of the individual
soils are determined. Since hydrated lime is more apt to produce a
chemical burn it is well not to use more than 20 or 25 pounds to 1,000
square feet at any one time. Lighter applications may be repeated at
intervals of one to two weeks if necessary. It is probably best to use
lime in the fall or early spring, but it may be used at any time if
handled with proper care. Hydrated lime is especially dangerous
when applied to soils heavily fertilized with sulphate of ammonia,
Ammo-Phos, or some of the quickly effective organic fertilizers. It
should never be used on greens within a week after using such fer-
tilizers, and should not be mixed with the fertilizers for joint appli-
cation. Lime may be distributed alone or mixed with a little soil to
give enough bulk to insure more even distribution. As is the case
with other chemicals, lime is more likely to burn some grasses than
others. Velvet bent, for instance, is easily injured by excessive use of
lime, although it shows marked response to moderate amounts.
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Drainage problems can be best studied after a heavy rain. It is
then advisable to go over the entire course and examine the low or
soggy spots. If there is insufficient drainage in any place it can then
be observed and steps inaugurated for correcting it. In course of
time poor drainage will be certain to ruin any piece of good turf.



A man of clear ideas errs grievously if he imagines
that whatever is seen confusedly does not exist: it be-
longs to him, when he meets with such a thing, to dispel
the mist, and fix the outlines of the dim vague form
which is loaming through it.

—John Stuart Mill.



