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Control of Turf Diseases with Chemicals 
By John Monteith, Jr. 

Various experiments have been conducted during the last few years 
at Arlington Turf Garden to determine the value of different chemi
cals in controlling brown-patch. It was soon learned that Bordeaux 
mixture would check large brown-patch but had little effect on small 
brown-patch. To protect turf it is necessary to have the Bordeaux 
on the grass leaves, for as soon as it is washed into the soil the dis
ease may again develop. This necessitates frequent applications, 
which in many cases have resulted in injury to the plants due to ac
cumulations of copper in the soil. Work was accordingly continued 
to try to find a fungicide which would maintain its protective quali
ties for a longer period even after frequent waterings or showers, 
one which would control both types of disease, and one which would 
result in no serious injury to the turf, either temporary or gradually 
cumulative. When the organic mercury compounds were found to be 
effective in controlling certain seed-borne diseases of cereals, they 
were tested in the Turf Garden. The preliminary trials showed con
siderable promise, but results were somewhat contradictory in many 
cases. A few isolated experiments which were claimed to demon
strate the superprotective qualities of these compounds were reported 
from other localities, but unfortunately were not supported with data 
showing control throughout a season under varying conditions. The 
experiments at Arlington showed that these compounds unquestion
ably would check brown-patch under certain conditions; and it was 
therefore planned to test them much more carefully this year to de
termine their effectiveness or limitations before making a general 
recommendation for their use. Part of the Arlington Turf Garden is 
divided into plots 8 feet square, each of which is planted with a single 
strain of grass. There is considerable variation in the amount of 

brown-patch on d i f f e r e n t 
grasses; so it is necessary to 
make comparisons of treated 
and of untreated areas in the 
same 8-foot plot. To do this 
accurately a frame 4 feet 
square with canvas sides was 
used in making the applica
tion, as shown in the accom
panying illustration. By this 
means each plot could be 
divided into quarters, per
mitting three separate treat
ments on each plot and a 4-
foot square of untreated 

Applying a spray treatment. grass for comparison. The 
canvas sides prevented any of 

the spray from falling outside the area treated. After the chemicals 
were applied the whole plot received the usual watering, cutting, or 
topdressing given the rest of the turf garden. The experiments re
ported in the August and September numbers of the BULLETIN were 
conducted by the above method. 

During the latter part of August and in early September small 
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Plots at Arlington Turf Garden, showing results of experiments in the control of small brown-patch. 

brown-patch was very active at Arlington, giving a good opportunity 
to observe the effectiveness of the various fungicides when used 
against this disease. Some of the results are shown in the photo-
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graph on the preceding page. I~ the case ~ere illustrat~d s~veral plots
in a row were of the same straIn of creepIng bent, WhIChIS very sus-
ceptible to brown-patch. The several fungicides' were applied on
August 26, and all the plots were topdressed August 27. Since the
disease appeared again in most of the treated sections the first week
in September, the application of .chemicals was repeated on Septem-
ber 8. The photograph was taken on September 19. For convenience
in referring to the treated areas, they have been given numbers on
the illustration, whereas in each case the untreated check has been
designated with a letter C. It will be noticed that the check was al-
ternated from right to left to indicate whether or not the disease was
uniform on both sides of the strip and to make it possible to have
every treated square directly compared with an untreated block.
The dark strip on the right is Kentucky bluegrass, which is clipped
at fairway length. The second plot behind numbers 1 and 2, as also
the plot at the upper left; were being prepared for replanting and in-
dicate how the bare soil photographed as compared with the diseased
turf in the check.

The treatments applied to the plots shown in the photograph, con-
verted into terms of pounds of the chemical in 50 gallons of water to
areas of 1,000 square feet, were as follows:

1. Semesan 1 pound to 1,000 square feet
2. Formalin 1 quart to 3,000 square feet
3. Sulfur 4 pounds to 3,000 square feet
5. Copper sulfate 1 pound to 3,000 square feet
6. Mercuric chlorid 1 pound to 3,000 square feet
7. Uspulun 1 pound to 3,000 square feet
9. Corona 620 1 pound to 1,000 square feet

10. Corona 640 1 pound to 1,000 square feet
12. Germisan 1 pound to 1,000 square feet
13. Corona 640 1 pound to 1,000 square feet
14. Corona 640 1 pound to 3,000 square feet
15. Uspulun 1 pound to 1,000 square feet
17. Bordeaux 1 pound to 1,000 square feet
18. Copper stearate 1 pound to 1,000 square feet

The applications were made as a fine spray, except in the case of
copper stearate, which was put on as a dust. The light, spotted ap-
pearance of the checks shows how much damage the disease caused
as compared with the dark squares of healthy turf, where the fungus
had been stopped by each of several of the chemicals. It is interest-
ing to note the narrow diseased strip between plots 12 and 14, where
the frame did not overlap for the two treatments, thus leaving the
strip unprotected.

The copper compounds proved of no value, as will be seen by com-
paring them with the nearest checks. The organic copper (copper
stearate, plot 18) was no better than the inorganic salt (copper sul-
fate, plot 5) nor the mixture of copper sulfate and lime (Bordeaux,
plot 17). These copper applications are all effective in controlling
the large brown-patch but have never shown any promise'of checking
the small brown-patch. Sulfur (plot 3) also proved practically'use-
less. Formalin (plot 2) gave some indication of control in previous
tests, but the protection it affords is for a much shorter period than
is the case with the mercury compounds .. '

All the mercury treatments at this time showed very striking re~
S'Ults. As shown in the illustration, they appeared to be equally ef-
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fective at the rates used in this series. Of these, Semesan (plot 1),
Uspulun (plots 7 and 15), Corona (plots .9,. 10, 13, ~nd 14), an~
Germisan (plot 12), are in general of a sImIlar chemIcal composI-
tion-that is, made by combining mercury with cresol, formaldehyde,
phenol, or similar materials. Throughout the summer they. have
given fairly comparable results. At times one would appear slIghtly
more efficient than the others; but in other trials such differences
would be reversed. For all practical purposes, therefore, they are to
be regarded as equally effective in controlling both small brown-patch
and large brown-path .

.. The effect of mercury in the inorganic form is shown in plot 6.
On this plot mercuric chlorid (corrosive sublimate) was used at a
rate of 1 pound to 3,000 square feet. The illustration shows that this
treatment gave results equal to the treatments with any of the 'or-
ganic mercury compounds. Unfortunately the crab grass was not
picked out of the plots containing treatments 5, 6, and 7 until a few
days before the photograph was taken. The few spots which are
evident in plots 6 and 7 are the holes left when the plots were weeded,
as .is seen also on the plot at their left in the next row. At the
time the photograph was taken, and for at least two weeks there-
after, there was no development of brown-patch in plots 6 or 7. These
results were similar to those obtained on other plots at different times
during the summer. As a general rule, the application of 1 pound
of mercuric chlorid to 3,000 square feet appeared about as effective
as the treatments with 1 pound of the chlorophenol mercury com-
pounds to 1,000 square feet. This is probably due to the fact that the
latter products contain only 30 per cent of the active mercury ingre-
dient, whereas the mercuric chlorid solution was made up from the
pure chemical.

One of the most serious objections to the organic mercury treat-
ments is their excessive cost when repeatedly applied throughout a
season. Since mercuric chlorid may be bought for about one-half the
cost of the chlorophenol mercury, it means that this lighter applica-
tion could be made for approximately one-sixth the cost of using the
chlorophenol mercury treatments. It.will be recognized that mur-
curic chlorid is the old familiar "worm-killer" which is known as
"corrosive sublimate" or "bichlorid." It should be possible there-
fore to work out a method of application which will utilize the chemi-
cal in both capacities at once. In another article in this number of
the BULLETIN (page 218) it is pointed out that it will also check the
growth of algae on greens.

The experiments this summer included a large number of chemi-
cals and therefore the tests with mercuric chlorid were not as ex-
h3:ustive as they !llight have been. The best method of application is
stIll to b.e deter~Ined .. There se~ms to be more danger of burning the
g~ass. wIth the bIchlorI~ than 'Ylth mo.st of ~he organic mercury com-
bInatIons. However, SInce thIS burnIng dId not occur regularly, it
rna~ be assumed tha! when properly applied this injury may be
avo.Ided. The protectIOn afforded by.the blChlorid appears as lasting
as In the case of !he torms of organIC mercury. It is very probable
that the mercury In eIther form undergoes various chemical reactions
in the soil and that the protective qualities are derived from the same
source. At any rate, the important point is, that the mercuric chlorid
protects the turf from brown-patch and at a much lower cost than
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any of the organic mercury products now on the market. By this we
do not mean to claim that it is the much-sought-for sure cure for
brown-patch. We know that under certain conditions it will produce
very remarkable results. We also know that under conditions ex-
tremely favorable for the development of brown-patch in midsum-
mer it will not prevent brown-patch for more than a short period-
nor indeed will any of the organic mercury compounds so far tested .

. .
Converting Established Turf to Creeping Bent by Broadcast-

ing Stolons and Topdressing
By O. B. Fitts

During the past two years a number of experiments have been
conducted at the Arlington Experimental Turf Garden with creep-
ing bent stolons scattered over old turf of various species of grasses
and then topdressed, the purpose being to convert the old turf to
creeping bent. Every attempt in this respect at Arlington so far has
been very successful. Therefore it seems reasonable that such a
method might be successfully practised in renovating old greens or
converting the turf of other grasses to creeping bent. There are
many clubs whose members are playing on poor putting greens
simply because they are not willing to abandon the use of the greens
long enough for the turf to be removed and new turf established.
Others are playing on poor greens because they do not have the funds
necessary for such a course of procedure in renovating the greens.
It was in consideration of these problems that experimenting with
creeping bent stolons planted on old turf was begun, the obj ect be-
ing to find some practical method, if possible, of introducing creep-
ing bent and establishing good turf on old putting greens without ne-
cessitating putting them out of play for any great length of time and
at less expense than is usually involved in the customary method of
renovating putting greens.

The first of these experiments was made at the Arlington Turf
Garden during the year 1922, and the method employed was that of
dibbling the stolons into the old turf; that is, the turf was slit with
a knife at intervals of about four inches, and the stolons inserted in
each slit, then the earth pressed down around them with the foot.
This proved to be a very slow and tedious job. However, by the end
of the summer of 1923 the plots so treated (which were originally
redtop) were pure creeping bent. This method has been tried out
on a few putting greens, but in some instances has not been very suc-
cessful. In applying this method it is not necessary to put the greens
out of play except during the time the work is being done.; but it is
a very slow method, and even when it is successful it requires from
one to two years to get a good bent turf established.

In 1923 three plots at the Arlington Turf Garden were selected
for trying out the method of broadcasting the stolons on the old turf
and topdressing. One of these plots had fescue turf; one, South Ger-
man mixed bent; and the other, a very poor strain of creeping bent.
The fescue plot was planted to chopped-up stolons of Metropolitan
creeping bent, and the other two were planted to Washington creep-
ing bent. This planting was done in early September. The process


