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IN THE O c t o b e r 1936 issue of GOLFDOM, 
various methods used to control weeds in 

golf course turf were reviewed. That review in-
cluded a brief discussion of the advan tages and 
d isadvantages of several control methods, in-
cluding hand weeding, clean soil and seed, fer-
tilizers, soil acidity, chemicals, and other meth-
ods. This article discusses in g rea t e r detail the 
various methods of weed control with chemicals. 

IT IS well known that if soil and climatic conditions are most favorable 

and if the maintenance methods used are most favorable to the normal 
growth of grass, most weeds wil l have extreme difficulty compet ing success-
fully against grass. While it may be 
a simple matter to write and talk 
learnedly about these "most favor-
able" conditions it is usually quite a 
different matter to maintain them in 
practice. The greenkeeper is l ikely 
to start his round against "natural 
conditions" with a big handicap and 
it is often extremely difficult and 
costly to pick up many strokes in 
that game. 

First, the majority of our courses are 
not situated on soil that is anywhere near 
ideal for grass growth. Second, the ma-
jority of our courses are not located in 
regions where climatic conditions are 
ideal for the grasses grown on them. 
Third, the mowing requirements on a golf 
course are not such that enable grasses 
to develop in the normal manner through-
out the season. And so on one might 
enumerate a long list of factors that work 
against the natural growth habits of our 
common turf grasses when they are grown 
on golf courses. 

It is therefore not surprising that grass 
on go*f courses experiences many diffi-
culties from season to season. On the 
other hand there are other plants that 
are able to grow exceedingly well under 
the conditions that nre maintained on golf 
courses and these plants may successfully 
compete against the planted grasses and 
ultimately gain possession of much of the 
turfed areas. Even though it is imprac-
tical to provide conditions that can be con-
sidered idoal for grass on most golf 
courses it is possible by the use of good 
greenkeeping methods to overcome many 
of the handicaps and greatly increase the 
resistance of desirable grasses against the 

encroachment of weeds. Soil improvement 
in limited areas such as tees and putting 
greens, liberal use of fertilizers, and the 
judicious use of water are examples of 
methods that may increase the vigor of 
grass and reduce many weeds. 

Wherever it is practical to perma-
nently improve conditions in favor of grass 
to the disadvantage of weeds such methods 
should be used. Unfortunately there are 
many, many instances where such im-
provements can not be accomplished on 
a sufficiently effective scale at reasonable 
cost to make them practical. It was to 
take care of these cases that work with 
chemical weed killers was started by the 
Green Section several years ago and since 
continued as limited funds would permit. 

Chemicals Must Kill 
Weeds, Leave Turf Alone 

The purpose of chemical weed killers 
is to kill or so weaken plants that are 
classed as weeds that they will no longer 
crowd the desirable plants out. At the 
same time these chemicals must cause no 
permanent injury to the desired plants. 
This idea is by no means new. Agricul-
tural workers long before golf course 
problems were thought of tried to find 
some materials that would destroy unde-
sirable plants without injuring desirable 
plants. Much experimental work has been 
done in the last few decades in an effort 
to obtain some such chemical. There has 
been decided progress but there remains 
far more worl: to be done before complete-
ly satisfactory results can be obtained. 

Desirable plants and weeds are so close-
ly related that it is obvious nature has 
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made no sharp dividing lines which would 
simplify the task of applying a material 
that will be a deadly poison to one group 
and harmless to another. Furthermore a 
plant like Bermuda grass may be much 
desired in one case but be considered a se-
rious weed in another. In spite of this and 
many other difficulties it has been found 
practical to use chemicals to destroy 
weeds without checking the growth of 
crop plants unduly. In much of the weed 
control work on farms the weeds are 
killed at a time when the crop plant is 
not growing. In the case of controlling 
turf weeds the problem is usually one of 
checking weeds and at the same time 
saving the permanent turf grasses. 

Clover Control 
Through Burning 

One of the most common cases of 
chemical control of weeds is that of burn-
ing clover with sulphate of ammonia ap-
plied as a spray or as a dry salt when 
the leaves are moist. This chemical burns 
clover leaves badly and also injures the 
grass. If properly applied and repeated it 
is possible by this means to kill the clover 
while the grass recovers from the light 
injury and soon takes complete possession 
of the treated area. This burning method 
is distinct from the fertilizing and soil 
acidifying effects of sulphate of ammonia 
which also have a decidedly retarding ef-
fect on clover. 

Sulphate of iron many years ago was 
likewise found to be effective in control-
ling certain weeds without causing any 
permanent injury to turf grasses. Com-
binations of sulphate of ammonia and sul-
phate of iron were also found to be ef-
fective and in certain • regions, notably 
South Africa, the combination of the two 

chemicals proved to be far more effective 
than either used alone at comparable 
rates. The iron sulphate method, however, 
has been found to have decided limitations 
and is ineffective on many soils. It is no 
longer in general use on golf courses even 
though it is effective under certain con-
ditions. 

In the Green Section work many chemi-
cals have been tested including sulphate 
of iron, sodium and potassium chlorates, 
calcium cyanamid, ammonium thiocyanate, 
kerosene, various compounds of arsenic 
and many others. For general turf pur-
poses it has been found that of the above 
mentioned chemicals sodium chlorate, so-
dium arsenite and arsenic acid offer most 
promise. 

Sodium chlorate has been found to be 
effective in checking crab grass and many 
other weeds. It has the disadvantage of 
discoloring the turf during the summer 
months when play is heaviest on most 
courses. It has been amply demonstrated, 
however, that this chemical has many pos-
sibilities as a weed killer for turf pur-
poses. 

Sodium Chlorate 
Rates Not Determined 

The rates are still not definitely deter-
mined and this chemical should not be 
applied to turf except with the under-
standing that it may cause serious harm 
If it is confined to limited experimental 
areas it may be applied at rates of 1 to 
2 lbs. to the thousand sq. f t . It may be 
applied in liquid form or mixed with moist 
sand. It is necessary to repeat applica-
tions when weeds recover. Usually 2 or 3 
treatments are sufficient to accomplish 
satisfactory control. This chemical offers 
a serious fire hazard and should therefore 
be used with due caution. It will not burn, 



but when mixed with combustible mate-
rials it becomes dangerous. 

The two arsenical compounds that seem 
at the present to offer greatest possibili-
ties as turf weed killers are sodium ar-
senite and arsenic acid. These two chemi-
cals give similar results when applied at 
equal rates. They both are obtainable as 
pure chemicals and as such are rather ex-
pensive. They may be obtained as crude 
chemicals at a comparatively low cost. 
Sodium arsenite is sold as a powder. Ar-
senic acid in the crude unpurified form is 
sold as a liquid in carboys by large chemi-
cal companies. Since the methods of ap-
plication and the results obtained are so 
similar they will be considered together. 
In the following discussion wherever one 
of them is mentioned it may be under-
stood the other may be substituted. 
Not for Use Over 
Large Areas 

These two chemicals are still in the ex-
perimental stage and far more work is 
needed before general recommendations 
can be made. Rates and other suggestions 
are therefore given not as recommenda-
tions but as suggestions for those who 
wish to try them in rather limited areas 
until they become familiar with the pos-
sibilities of these chemicals for their own 
local conditions. When data that are now 
being collected can be assembled and ana-
lyzed it is hoped that some recommenda-
tions may be made, but for the present 
season at least it should be sufficient to 
limit their use to small areas. 

Arsenic acid or sodium arsenite may be 
applied in the dry form with sand or fer-
tilizers, or in liquid form as a spray. So-
dium arsenite is preferable for the dry 
method although the liquid arsenic acid 
can be readily mixed with dry sand. The 
rates vary from 2 to 8 oz. when applied 
as a spray and from 8 to 24 oz. to the 
thousand sq. f t . when applied dry. 

The lightest rates cause least damage 
to grass but must be repeated more often 
than is required with the heavier rates. 
In areas where a serious burn will not 
be objectionable it is well to use the 
heavier rates, but in areas where the dis-
coloration of turf must be held to a mini-
mum the lowest rates must be used. It 
has been found that by repeating the 
lighter applications as soon and as often 
as the weeds show signs of recovery it is 
possible to remove certain weeds from 
turf without killing grass. 

The weeds that seem most susceptible 
to arsenic acid include such common turf 
pests as chickweed, plantain, clover, 
ground ivy and others of that type. Dan-
delions and similar deep-rooted plants are 
injured but require persistent treatment 
in most cases. Crab grass and other weeds 
of the grass family are not readily con-
trolled with this chemical. 

Arsenic Best in 
Spring and Fall 

The best time to use arsenic acid on 
turf seems to be during the fall and 
spring months. During those periods in-
juries to grass are not as objectionable as 
during the summer months and the con-
trol of weeds is as complete as during the 
summer. In unusually hot weather arsenic 
acid may destroy much of the grass when 
applied even at the lighter rates sug-
gested above. On the other hand when 
the weather conditions are most favorable 
the heaviest rate suggested will cause 
little discoloration of the grass while de-
stroying practically all of the more sus-
ceptible types of weeds. 

If the turf is in need of fertilizer it 
is well to apply some in order to speed 
the covering of the weedy areas with new 
grass. If the turf has been well fertilized 
there need be no additional applications 
of fertilizer. Where weeds are scattered 
through turf the chemical will remove 
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them and grass will gradually take pos-
session. 

In cases where weeds have taken over 
large areas of the turf and there is only 
a scattering of grass (where they are re-
moved) it has been found possible to ob-
tain remarkably good results by combin-
ing the arsenic acid treatments with seed-
ing and fertilizing. This is best done in 
early fall. Seed and fertilizer may be dis-
tributed in the usual manner. If broad-
cast on the surface the seed and fertilizer 
can be worked into the soil by light spik-
ing. The area can then be treated with a 
medium or heavy application of arsenic 
acid. All of these operations may be done 
the same day. 

The poison will kill the weeds but not 
the seed. By the time the grass seed ger-
minates the fertilizer will encourage a 
rapid growth and overcome any possible 
harmful effect of any remaining arsenic 
acid in the soil. Some extremely weedy 
areas have been covered with a dense 
growth of grass by this means at a rea-
sonable cost. The results have been quite 
comparable to those obtained by plowing 
and reseeding. It has the advantage over 
the latter in not leaving a soft muddy 

area and in not destroying what perma-
nent grass remains in the turf. Results 
obtained to date fully justify more ex-
tensive testing of this method. 

In spite of favorable results obtained it 
must again be warned that these chemi-
cals as yet can not be considered as es-
tablished materials for general use. It 
should also be remembered that sodium 
arsenite and arsenic acid, like arsenic of 
lead and the mercury compounds, are ex-
tremely poisonous and* should be handled 
with due care. 

' y H E Detroit District's "Big Day," a 
tournament originated by Mrs. Charles 

H. Booth, veteran women's golf official of 
the sector, had a record entry of 225 this 
year despite inclement weather. Other 
districts might pick up the "Big Day" 
idea to good advantage. 

This event had among other competi-
tions, a team match in which each team 
was composed of the pro, assistant, wom-
en's champion and men's champion of the 
district clubs. Managers, greenkeepers 
and reporters also compete in this event, 
along v i th many of the district's women 
players. ; 


