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The fertilization of bent grass greens af-
fects the playing quality of the turf, influ-
ences the amount and severity of disease, 
and can complicate or simplify mainte-
nance during bad weather. These effects 
are due to nitrogen more than any other 
fertilizer ingredient. Nitrogen is the 
growth-promoting element. Its manipula-
tion is the secret of good putting green turf 
based on fertilizer usage. There is more 
latitude in the use of phosphate and potash. 
Both are essential, but secondary to nitro-
gen in importance. The rate and the time 
of application is less exacting. 

Nitrogen influences the texture of the 
turf. Abundant nitrogen produces a deep 
green color and accelerates vegetative 
growth. When nitrogen and moisture are 
both plentiful, grass leaves become larger, 
and the turf is coarser. The grass is more 
succulent and tender because the cell walls, 
which give form to the leaves and stems, 
are thinner. Succulent grass is more sus-
ceptible to fungus diseases, and damage by 
insect pests. Soft turf is less desirable for 
play. It is more easily bruised and dam-
aged by the physical wear of heavy play. 
The combination of too much nitrogen and 
too much water is always bad. The evil 
effect due to excessive nitrogen can be off-
set in part by reducing the amount of soil 
moisture to a point where it is about to 
become a growth-retarding factor. 

Too little nitrogen promotes steminess 
of creeping bent grasses. Even the better 
strains, such as Washington, become 
stringy and undesirable for play when de-
prived of nitrogen. The turf becomes grainy 
and the coarse stems are scuffed out by the 
cleats in the shoes worn by players. Heavier 
rates of nitrogenous fertilizer promote 
leafiness and decrease or eliminate stemi-
ness. Virginia strain and other creeping 
bents, which are always coarse and grainy, 
cannot be markedly improved by increased 
nitrogen fertilization. 

Some greenkeepers attribute disease and 
scald to the excessive use of nitrogen fer-
tilizer. The faulty use of water is as much 
or more to blame. Brown patch and scald 
are aggravated by heavy nitrogen fertiliza-
tion. Nitrogen-starved grass seldom has 
either disease. Snow mold is increased by 
the use of nitrogen in the late fall. Too 
little nitrogen brings dollar spot as well as 
too much. The grass must have a continu-
ous and uniform supply of nitrogen to 

avoid serious attacks of dollar spot. It is a 
cool weather disease, which is prevalent 
in the temperature range of 60 to 80 de-
grees Fahrenheit. Brown patch occurs in 
hot, humid weather, when daytime tem-
peratures are high. The fertilizer program 
should provide enough nitrogen to ward 
off dollar spot in spring and fall. The nitro-
gen supply should diminish with the ap-
proach of midsummer to simplify brown 
patch control, and again in late fall to re-
duce the danger of snow mold in the re-
gions where this disease is a serious winter 
and early spring menace. 

Poa Annua Tough Problem 
Poa annua, clover, and weeds are prob-

lems on some greens. Complaints about 
poa annua are on the increase. Conquer-
ing it is a harder problem than clover, and 
the final answer has not been found. 

The fact that greens are free from poa 
annua on a few courses where fairways 
are overrun with it is proof that there is 
an answer. It has been demonstrated that 
moderate to heavy lead arsenate treat-
ments in the spring frequently check poa 
annua. Apparently success has occurred 
when the lead treatment coincided with a 
period of weakness in the growth cycle of 
the poa. Delaying the use of nitrogenous 
fertilizer in the spring until after poa an-
nua starts to weaken is believed by some to 
be extremely helpful. 

The greens at St. Clair in Pittsburgh 
have very little poa in them. Dave Bell 
thinks that the use of enough nitrogen 
to keep a vigorously growing bent, along 
with the use of lead arsenate in the spring, 
is the reason. Clover is most common in 
spots where the bent is thin, or on greens 
which do not receive enough nitrogen to 
produce and maintain a dense turf. The 
cause for the infestation should be sought 
and corrected. 

A dense sward of bent turf is the logical 
way to keep clover out of a green, and is 
the secret of its control. Most of the 
weeds are introduced in topdressing. Sug-
gestions for making weedfree topdressing 
were made in a previous issue of GOLF-
DOM. That is the way to eliminate the 
vast majority of weeds. Removal by hand-
weeding of the few weeds that are carried 
onto the green by players and equipment is 
an easy matter. 



Replace Food Elements 
Putting green maintenance resembles 

farm practice in one respect. The crop is 
removed. Farmers are urged to replace 
the plant food elements removed in the 
crop. This suggestion holds good for 
greens too, except that there should be 
enough extra fertilizer to take care of 
losses from fixation by the soil and by 
leaching. 

During the past three years clippings 
have been collected and weighed each time 
the fourth green at Brynwood Country club 
was mowed. Samples for analysis were 
gathered by Lester Verhalen each month. 
Dry weights and the analysis for plant 
food content was made in the Milwaukee 
Sewerage Commission laboratory under 
the direction of H. M. Heisig, chief chemist. 
Mowing started in May and stopped in 
early October. The greens were planted 
vegetatively with the true strain of Wash-
ington bent obtained at the Leonard nurs-
ery in Lake Geneva, Wis. 

The soil was slightly alkaline in reaction 
(pH 7.4) and contained free carbonates. 
Milorganite was used as the source of 
nitrogen, and was applied once a month at 
20 lbs. per 1,000 sq. ft., April to September, 
inclusive, so the actual amount of nitrogen 
used was l1^ lbs. per 1,000 sq. ft. per 
month, or a total of 7V2 lbs. for the season. 
Phosphate and potash were applied in 
April and again in early September. The 
rate each time was equivalent to 10 lbs. 
superphosphate, 20 percent grade, and 10 
lbs. of potash, 60 percent grade. The phos-
phate and potash were applied in two ap-
plications to simplify the work. This 
method gave as good results the year be-
fore as monthly applications using quan-
tities which provided the same total 
amount of phosphate and potash for the 
season. 

Plant Food Removed 
The total weight of clippings varies 

slightly, depending upon the season. With 
a full six months growing season, and 
where from 1 to 1 y2 Ibs. of nitrogen is used 
per month, the dry weight of grass pro-
duced per 1,000 sq. ft. is 75 to 100 lbs. The 
percentage plant food content falls within 
the following limits: 

Nitrogen 4% to 6% 
Phosphoric Acid iy 2 to 2% 
Potash 3V2 to 4% 

A good figure to keep in mind is that the 
plant food removed during a growing sea-
son from 1,000 sq. ft. of a well kept green 
is equivalent to a 100 lb. bag of fertilizer 
analyzing 5-2-4. 

There is more fluctuation in the nitrogen 
content of grass clippings than any other 
element. It varies with the amount of 

nitrogenous fertilizer used, and may not 
exceed 1 to 2 percent in unfertilized grass 
grown on a soil of moderate to low fertility, 
but will be 5 to 6 percent on a well fertil-
ized and well kept green of Washington 
bent. 

Sandy soils without any organic matter 
or clay particles are the only ones from 
which appreciable loss of potash may oc-
cur from leaching. Other soils which con-
tain humus and some colloidal clay, which 
is a miracle mineral, are able to absorb and 
retain the basic elements, such as potash, 
calcium, etc. The union is a loose one, but 
sufficient to prevent serious loss by leach-
ing. As the grass roots absorb potash, or 
other loosely held elements, the carbon 
dioxide dissolved in the soil water as 
carbonic acid releases the loosely held 
potash—or other element—from the clay 
or humus complex. 

Nitrogen is not lost by leaching so long 
as it stays in the form of ammonia, be-
cause it is also absorbed by the clay or 
humus complex. Loss occurs after the soil 
microorganisms transform the ammonia 
into the nitrate form. Either the nitrate 
is absorbed promptly by the grass roots, 
or it is lost in the drainage water. 

Why Phosphates Are Held 
Phosphoric acid is also held in the soil, 

but in a different manner. Sometimes it 
is held so tightly that plants cannot obtain 
the small amount needed for growth. That 
is one reason why heavy rates are advised 
occasionally, even though the bent grasses 
have a low phosphate demand. Phosphates 
are held more tightly in acid than in non-
acid soil. The critical point is pH 6.2 to 6.5. 
When the soil is more acid than that, and a 
soluble phosphate fertilizer is applied the 
phosphoric acid is converted into iron and 
aluminum phosphates which are relatively 
unavailable because they are very diffi-
cultly soluble. 

A calcium phosphate is formed when 
soil reaction is in the range of slight acid-
ity to slight alkalinity, that is, pH 6.2 to 
7.4. The phosphate is finely divided and 
quite readily available. Here again the 
carbonic acid in the soil solution is the 
responsible agent for re-solution. 

In alkaline soils with a reaction above 
pH 7.7, the tendency is for phosphoric acid 
to be less mobile. These soils usually con-
tain calcium carbonate in appreciable 
amount. Its presence retards the solvent 
action of carbonic acid. 

The greater efficiency obtained from 
phosphate fertilizer when the soil is not 
more than slightly acid is another reason 
for maintaining soil reaction at or above 
pH 6.2. Soils in that reaction range do 
not have a high fixing power for phos-
phates, so the regular use of fertilizer con-



taining a high content of phosphoric acid 
is not necessary because the amount re-
moved in the clippings is only one-third to 
one-half as much as nitrogen or potash. 

Muriate of potash is the principal ma-
terial used to supply potash. The United 
States product contains 60 to 62 percent of 
potash. Before the discovery of potash 
minerals in this country, Germany was the 
principal producer of potash fertilizer, and 
after World War I France produced a 
limited amount from mines in the area 
formerly held by Germany. The European 
product contained 48 to 50 percent of 
potash. 

There is a limited production of potas-
sium sulphate. It is made from the muriate 
and is higher priced per unit of potash. 
The sulphate is used on specialized crops, 
such as tobacco, where chlorine has a bad 
effect upon the burning quality of the leaf. 
There is no evidence to show that the sul-
phate produces better results on grass than 
the muriate. 

Phosphorlc Aeid Sources 
Super phosphate is the principal source 

of phosphoric acid. It is produced from 
rock phosphate by treatment with sul-
phuric acid. The resulting product is a 
mixture of monocalcium phosphate and 
calcium sulphate or gypsum. The phos-
phoric acid content varies from 18 to 45 
percent. The ones of high phosphoric acid 
content are made by treating the rock with 
phosphoric acid instead of sulphuric. Bone 
meal is another good source of phosphoric 
acid. It contains 20 to 27 percent phos-
phoric acid. The ammonium phosphates 
are the other class of phosphate fertilizers. 
They contain both phosphoric acid and 
nitrogen. The two principal grades are 
16-20 and 11-48, although several other 
analyses are in prospect. The first figure 
represents the percentage content of nitro-
gen, and the second the phosphoric acid. 

There is a larger variety of nitrogenous 
fertilizer to choose from. They are divided 
into the organic and mineral or inorganic 
forms. The organics should be subdivided 
into the natural organics and the syn-
thetics, which are manufactured from at-
mospheric nitrogen. The natural organics 
are plant or animal residues. They include 
manures, dried blood, animal tankage, hoof 
meal, cottonseed and soy bean meal, pro-
cessed leather, and sewage sludges. They 
vary in plant food content and in the avail-
ability of the nitrogen. The synthetics are 
cyanamid containing 20 percent, and urea 
with 40 to 45 percent nitrogen. "Uramon" 
is the trade name for a urea product 
guaranteed to contain 42 percent nitrogen. 
The nitrogen of cyanamid is converted to 
urea in the soil. Urea is transformed into 
ammonium carbonate so cyanamid and 
urea are more like the inorganic forms of 

nitrogen than they are the natural organ-
ics. 

Prineipal Inorganic Nitrogen Sources 
The principal inorganic nitrogen fertiliz-

ers are ammonium sulphate, containing 20 
percent nitrogen, and nitrate of soda, con-
taining 16 percent nitrogen. A new one 
gained prominence during the second 
World War, although there was a limited 
production before then. It is ammonium 
nitrate, containing 32 percent nitrogen. 
"Cal-nitro" is the trade name of a nitro-
genous fertilizer containing nitrogen in the 
form of ammonia and nitrate. It was made 
in Germany before the war. 

Ammonium sulphate has long been a 
favorite quick-acting nitrogenous fertilizer 
for use on grasslands. It is preferred by 
golf clubs because of its tendency to check 
clover and weeds. It tends to make the 
soil acid. That property was considered 
advantageous in the early days, but not 
now. The judicious use of lime is advised 
to prevent the soil from becoming too acid. 

Nitrate of soda is another inorganic, 
water soluble and hence quick-acting fer-
tilizer. It received a black eye because of 
the weeds on the nitrate treated lawn plats 
at the Rhode Island Experiment Station. 

Ammonium nitrate is an excellent ma-
terial and may have some advantages over 
sulphate of ammonia. It has the same ef-
fect on weeds and clover and provides both 
kinds of water soluble nitrogen. Ammo-
nium nitrate is hard to handle unless it has 
been processed properly, because it is high-
ly hygroscopic, which means that it ab-
sorbs atmospheric moisture. When ex-
posed in very humid weather ammonium 
nitrate absorbs enough moisture to be-
come liquid. Manufacturers granulate it 
with kieselguhr and coat the particles to 
stop moisture absorption. 

DETROIT D.G.A. APPROPRIATED 
$2,500 FOR TURF HESEARCH 

The sum of $2,250.00 was appropriated 
from the surplus funds of the Detroit Dis-
trict Golf Association at a recent meeting 
for the purpose of establishing a graduate 
fellowship at Michigan State College, East 
Lansing, Mich., for the study of Turf Re-
search. This sum will be payable in three 
equal installments annually on the first day 
of August to the Green Section of the 
USGA, which will in turn transmit it to 
Michigan State College, and its use shall 
be supervised by the USGA. 

This grant is made in consideration of a 
like amount being given to Michigan State 
College by the Midwest Turf Foundation 
for the same purpose, to the total amount 
making the fellowship possible. 




