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SINCE 1948, when publication of turf-
grass conference proceedings first be-

came general, there have been 33 major 
talks on fertilization problems at 12 state 
and national conferences. During this same 
period more than 25 articles on the same 
subject have been published in popular 
magazines such as the Golf Course Re-
porter, GOLFDOM, and the U. S. Golf As-
sociation Journal. In addition, better than 
50 papers dealing with some phase of fer-
tility tha t has a direct bearing on turf, 
have appeared in the Agronomy Journal, 
Soil Science, and other technical publica-
tions. 

A review of this rather impressive mass 
of published material shows several very 
interesting things. In the first place, it 
gives us a quite complete cross section of 
modern thinking in this country with re-
spect to the use of fertilizers on turf. Sec-
ondly, it shows a surprisingly high degree 
of agreement, not only on basic techno-
logical principles, but also on the way in 
which these principles should be applied. 
I t is the latter consideration, tha t is, the 
application of basic principles to practical 
fertilizer practices, with which we are pri-
marily concerned, in a t tempt ing to deter-
mine how to get the most out of fertilizers. 

Controlling Factors 
An analysis from this standpoint of what 

has been said and written shows that our 
knowledge of the subject can be classified 
into five main concepts, or groups of facts 
and procedures. These are the controlling 
factors in successful fertilizer use. They 
include: 

1. The tremendous influence of the soil 
on the kind, quality, and effectiveness of 
the fertilizers we apply. 

2. The specific differences in the ferti-
lizers themselves. 

3. The way in which grass uses nutrient 
materials. 

4. The procedures and practices best 
adapted to conform with and take advan-
tage of the above technological facts. And 
finally, 

5. The economic considerations in-
volved. Cost always is a factor in any fer-
tilizer program. 

Let's examine each of these categories. 
The task is relatively easy with respect 
to the first 3. These are all technical rela-
tionships to practical fertilizer use and 
there should be no necessity, therefore, 
for fur ther elaborating the importance of 
the relationship between these basic prin-
ciples and actual practice. We have the 
basic facts. Our chief concern is — do we 
use them? Do we apply what we know? 
For example — it is well recognized and 
generally understood that phosphorus is 
held strongly in the soil and that losses of 
this element are negligible. In spite of our 
knowledge of this fac t the evidence indi-
cates that all too frequently there is a 
tendency to continue liberal applications 
of high phosphate fertilizers when there 
is no longer a need for so much. Soil test 
records are available for 198 greens in 
Pennsylvania golf courses in 1953. Over 
60% of these showed a high to very high 
available phosphorus content and over 
43% were very high. In some cases the 
soluble salt content of greens was ap-
proaching dangerous levels. In spite of 
this there had been no change in the fer-
tilizer program responsible for the condi-
tion and in certain instances none was 
made even af ter the records were in. Ob-
viously, this is not making the best use of 
fertilizers. 

Nitrogen is another example. We have 
the information on how plants use it, what 
happens to it in the soil and in what form 
we can get it (what's in the bag). Are we 
using this information in such a way tha t 
we can expect to get the most out of the 
fertilizers we apply ? This is of even more 
vital concern, now that liquid and high 
analysis completely soluble fertilizers are 
becoming available. I t will take all our 
knowledge and considerable good judg-
ment to handle these materials without 
achieving a really magnificent amount of 
waste and perhaps running into serious 
trouble, to boot. Since nitrogen is the key 
growth element and is exhausted much 
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more rapidly than the phosphorus and 
potash in these materials our program of 
use must be based primarily on nitrogen 
needs. Quantities, and frequency of ap-
plications mus t be adjusted to provide a 
constant and continuous supply of this nu-
trient. Unless we watch the proportions of 
the various nutr ients in the mater ia ls we 
use it is quite conceivable tha t in get t ing 
on a sufficient amount of nitrogen we will 
squander phosphorus and potash. 

Relationship to Soil Condition 

To fu r the r emphasize this dependence of 
maximum fertilizer utilization on basic 
principles let 's look a t its relationship to 
soil physical condition. When fertil izer is 
applied to established turf the only way 
in which it can get into the soil is to be 
dissolved in water and carried down. This 
is t rue whether it is applied in dry form 
or as a liquid in which it is in solution. 
If water does not penetrate because of 
heavy thatch or surface compaction, the 
fertilizer cannot do so. Unless it gets into 
the soil where roots can absorb it, it is of 
little value. Under such conditions the 
best correction is opening channels for its 
penetration by mechanical methods. Criti-
cal studies a t the Pennsylvania Agricul-
tural Experiment Station have shown over 
50% more phosphorus in soil a t a 2-6 in. 
depth 6 weeks a f te r a single mechanical 
aerification than on the same unaerated 
soil. Certainly this would seem to be one 
way of get t ing the most out of fertilizers. 

There are many other things t h a t have 
a bearing on the return we get f rom the 
fertilizer we use. Are applications ad-
justed to the kind of grass we are fer-
tilizing ? Fescues and bluegrass make 
their best growth in the cooler par ts of 
the growing season. They need their 
greatest supply of nutrients, particularly 
nitrogen, a t these times. Actually, they 
may be seriously injured by a t t empts to 
force them into rapid growth during the 
heat of mid-summer. Bents are not so 
much affected. They can and do utilize 
larger quantities of nitrogen throughout 
the growing season. This is why so many 
superintendents have been using slowly 
available fo rms of nitrogen in their ferti-
lizer programs. As turf goes into the hot 
weather the nitrogen supply is gradually 
reduced. The grass adjus ts g rowth ra te 
to the lower supply and becomes tougher 
and less susceptible to injury. The same 
effect may be achieved with f requent ap-
plications of small quantities of soluble 
forms of nitrogen. The trick is to know 

what quanti ty to use and how often to 
put it on. 

In contrast with cool season grasses 
Bermuda and the other warm season 
grasses make most of their growth during 
the summer. If we are to get maximum 
effects they must be fertilized when their 
needs are greatest. In the spring, to give 
them a star t , then followed by supple-
mental applications whenever deficiencies 
begin to show. Certainly liberal applica-
tions toward the end of the growing sea-
son will keep them growing and hold color 
longer into the fall. 

Water has a direct and major effect on 
efficient fertilizer use. This is especially 
t rue on the lighter types of soils. Sands 
and sandy loams do not have the same 
ability to hold nutrient materials, nitro-
gen particularly and potash to a some-
what less extent, as do heavier soils. In 
periods of heavy rainfall or when water-
ing is not carefully adjus ted to the mois-
ture absorptive capacity of the soils re-
moval of nutrients in the drainage water 
becomes an important factor . In addition, 
grasses grow fas te r when water supplies 
are adequate and so use more fertilizer. 
If we are to get the most out of fertilizers 
quanti t ies and frequency of application 
must be adjusted to wate r situation. 

Complications of Weed Problem 

Weeds are another important considera-
tion. Heavy infestations of Poa annua or 
crabgrass on greens and fairways tre-
mendously complicate the fertilizer pic-
ture. Obviously, it is not good technique 
to apply fertilizer a t times when the 
weeds are growing best and will make 
more effective use of the fertilizer than 
the grass. There is no question but tha t 
there have been instances when the weed 
problem was intensified in this way. The 
solution, however, is not simple. There are 
many times when ferti l izers must be used 
to keep the grass in condition so tha t it 
will be better able to combat weed inva-
sion, even though there is danger of weed 
stimulation. Where this is a serious prob-
lem, often, we get the most out of fer t i -
lizers only when they are used in connec-
tion with herbicidal t rea tments which will 
eliminate the weeds or set them back to 
such an extent that they cannot seriously 
compete. 

Much has been said and writ ten about 
ra tes of fertilizer application. Certainly 
it is an item of first importance in con-
sidering the economics of fertilizer use. 
Too little is just about as uneconomic as 



too much. There is not enough to produce 
the results we expect and mus t have. We 
have invested money without an ade-
quate return. So, how much is enough to 
do the job? This is one of the most diffi-
cult problems which a superintendent has 
to meet, and, unfortunately, there is no 
simple, blanket formula tha t can be ap-
plied. Are clippings removed or allowed to 
remain ? What is the soil reaction and 
physical condition ? What do soil tests 
show with respect to phosphate and po-
tash levels ? Do growth r a t e or tissue 
tests of the grass indicate t h a t nitrogen 
is get t ing low ? What is the watering 
program ? Wha t are the characterist ics of 
the fertil izer itself? Is the nitrogen in 
slowly available form or is i t completely 
soluble ? What kind of grass is to be 
fertilized and how is it managed? And 
finally, wha t is the wea ther? These are 
some of the important things t h a t must be 
recognized and correlated when we at-
tempt to arr ive a t optimum rates of ap-
plication. An understanding of them and 
ability to apply tha t knowledge is a par t 
of what gives the position of Golf Course 
Superintendent a professional rating. The 
results of experiments and technological 
studies of the various relationships can 
give him the background information tha t 
will help to form sound judgments, but 
maximum results will be achieved only 
as they are interpreted in te rms of the 
conditions and needs on the individual 
courses. (Incidentally, tha t applies not 
only to fertilizer programs, it applies to 
every management pract ice connected 
with golf course maintenance.) 

Cost Fac tors 
Finally, any discussion of gett ing the 

most out of fertilizers cannot ignore the 
cost factor . The actual dollars and cents 
value of "what is in the bag or bottle." 
Certainly, the actual cost per unit of 
plant nut r ient materials plus differences 
in time and labor of applications must be 
considered. If a unit of nitrogen in one 
fertilizer costs twice as much as in an-
other this must be taken into account. 
But, is first cost the only thing, or, al-
ways, even the most important thing ? 
Undoubtedly, it would be, if all nitrogen 
was in the same form and could be han-
dled in the same way. Unfortunately, this 
is not the case. There are material dif-
ferences in rate of availability, safety and 
ease of application, frequency of applica-
tion, stimulation of growth, and rate of 
loss. 

The ul t imate aim on the golf course is 

to produce a good playing turf of uni-
fo rm quality throughout the entire season. 
We abhor peaks of rapid growth and suc-
culence, and valleys of starvation. Both 
experience and experiment have shown us 
t h a t these are the things which cause 
trouble. Because so many things beyond 
our control contribute to the rate a t which 
immediately available forms of nitrogen 
are consumed or lost, it becomes ex-
tremely difficult to determine just when, 
how often, and a t wha t rate such ma-
terials should be applied. The popularity 
and wide spread use of the more slowly 
available natural organics is excellent evi-
dence that this is recognized and tha t 
other considerations beyond first cost are 
involved, in fertilizer use. This should not 
be construed as an argument for or 
agains t any part icular form of fertilizer. 
I t is simply an a t t empt to marshall the 
fac t s tha t must be considered in t rying to 
ge t the most out of what we use. There 
are times when we need quick action. 
There are others when we do not want it. 
An ability to recognize what we need and 
when we need it and a knowledge of what 
formula, or material will best meet the 
situation, these are the secrets of get t ing 
the most out of fertilizers. 

Survey Shows Good Clubs 
Used on Cheap Balls 

PAT Markovich, pro a t Richmond 
(Calif.) GC, did a smar t job of mar-

ket surveying tha t might be discreetly 
adapted by other professionals. 

P a t had his assistant, Paul Allen, 
checking equipment used by Richmond 
members. The check-up showed tha t 
s tandard top quality balls were shar ing 
preference of the bet ter scorers but, ac-
cording to the survey findings, " the sur-
prise was in the number of off-brand balls 
used by members who possess expensive 
sets of clubs." 

Results of the survey were disclosed in 
the Richmond club's monthly bulletin, 
"The Approach." 

Then another surprise was given to 
some members wi th the reminder tha t 
some discontinued markings of highest 
quality balls were available a t the pro 
shop at prices lower than paid for off-
brand balls bought elsewhere. 

The story concluded with the line: "If 
you are looking for bargains tha t will not 
affect your game check a t your pro shop 
first." 




