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Observations on Turf Experiments at Gainesville, Fla.
By H. L. Westover

For some time the office of Forage Crops of the United States De-
partment of Agriculture has been cooperating with the Florida State
Experiment Station at Gainesville, Fla., in conducting experiments
to improve the pasture, lawn, and turf grasses. More recently the
United States Golf Association Green Section entered into the co-
operation, in so far as the improvement of turf grasses is concerned,
by appropriating funds to assist in supporting the investigations.
During the latter part of December, I had the opportunity of going
over these experiments in detail, and I want to say that if any of
you are interested in southern turf grasses a visit to these experi-
mental plots will be weil worth while. You will find Prof. W. E. Stokes,
who is in charge of the experiments, very agreeable and very ap-
proachable, and he will, I am sure, be glad to go over the work with
you and give you the benefit of such information as he has acquired
through his several years of experience.

The experiments in question are located on a soil type designated
by the Bureau of Soils as Norfolk sand and consists of a grayish-
brown-rather-porous sand which extends to a depth of several feet.
There is a considerable area of the type of soil in the Coastal Plains
area of the southeastern states. The soil is naturally rather low in
fertility and generally deficient in humus. Relatively heavy applica-
tions of commercial fertilizer are essential to the vigorous growth
of most turf grasses and many other crops.

There are at present under observation approximately 100 plots
including plots of all sizes and subdivisions of certain of the larger
plots. These plots include tests with several promising grasses, tests
with different fertilizers, topdressing experiments, investigations of
the value of various methods of planting, etc .
. The turf experiments in cooperation with the office of Forage

Crops began at Gainesville in 1922. The test included plots of Bahia
grass (Paspalum notaturn); broad leaved carpet grass (Axonopus
compressus) ; centipede grass (Eremochloa ophiuroides) ; St. Augus-
tine grass (Stenotaphrum secundatum); ordinary Bermuda, Giant
Bermuda, ordinary carpet grass, blue couch (Digitaria didactyla);
"lovey lovey" grass (Andropogon aciculatus); Dallas grass (Pa.~-
palum dilatatum); Manila grass (Osterdamia matrella) ; Japanese
lawn grass (Osterdamia japonica) ; and Osterdamia tenuifolia. An
effort has been made to give these plots treatment similar to that re-
ceived by the average city lawn. They have been cut every week or
ten days and watered as needed. Under such treatment most of the
plots have developed fairly satisfactory turf, the most unsatisfactory
grass being broad leaved carpet, which is very susceptible to the
attacks of an unidentified disease.

Two years ago, the plots having then been established two years,
were divided lengthwise into three strips. Since that time the strip
on one side of each plot has been fertilized regularly with ammonium
sulfate, the strip on the other side with nitrate of soda, while the
center strip in each case has been left unfertilized as a check. The
soil has been tested at regular intervals to determine the effect of the
fertilizer on the degree of acidity. In the beginning the soil was
slightly acid. The plots treated with ammonimum sulfate are slow)~'
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increasing in acidity, and those treated with nitrate of soda aTe
gradually becoming less acid. At present there is no apparen~ ~If-
ference in the growth of the various grasses under the two fertIlIzer
treatments, though each has resulted in marked improvement over
the untreated plots. So far the character and amount of weed growth
seems to have been affected very little by the two fertilizers, the one
with acid and the other with alkaline reaction. In the Bermuda plots
the portion receiving nitrate of soda seems to have considerably more
crab grass, though this may be merely a coincidence. It is apparent
that more time will be required to change the soil reaction sufficiently
to affect the weed growth to any perceptible degree.

The early turf experiments carried under lawn conditions served
to indicate the grasses that might be expected to make successful
lawns in the South. They also indicated that certain grasses, par-
ticularly the finer textured ones, have considerable promise for put-
ting greens, while others which were too coarse for this purpose
might be of value on fairways.

\Vhile the cooperation between the United States Golf Associa-
tion Green Section and the Florida Experiment Station really began
in 1923, the first year was devoted largely to preliminary investiga-
tions and prephration for futur£: tests It was not until the spring
of 1925 that plots were established for the purpose of determinin~
the reaction of the most promising grasses to putting green condI-
tions .. For the purp,ose of making these necessary observations the
followmg plots were established:

Atlanta strain of Bermuda, which is the finest strain of Bermuda
at present available, and therefore most desirable for putting greens.

Arizona Bermuda, the seed of which comes from Arizona and
which contains a considerable proportion. of the finer strain similar
to Atlanta.

St. Lucie grass, a fine strain of Bermuda without root stocks .
. Blue couch grass (Digitaria didactyla) , an Australian grass m~ch

lIke Bermuda, but with no rhizomes and having a decidedly bluIsh
green color .

. Centipede grass (Eremochloa ophiuroides), a native of China,
WIth surface crEeping runners much like carpet grass.

Manila grass (Osterdamia matrella), a Japanese grass, which
makes a fine, but tough, beautiful green turf and is closely related to
the Japanese lawn grass.

All plots were started vegetatively with the exception of Arizona
Bermuda and centipede grass. Before planting, the west half of each
plot was topdressed with about two inches of Gainesville sandy loam,
which is a black soil containing some clay and more humus than the
N?rfol~. Soon after the plots were started they were divided length-
WIse WIth three strips. Since the first month one side has been
fertilized every two weeks throughout the year ~ith ammonium sul-
fate, the other side with ammonium phosphate, while the cent~r has
been left untreated as a check. The fertilizer has been applIed at
a rate equivalent to 1,000 pounds per acre per year. The plots ~a,:e
been topdressed frequently with soil similar to that on which It IS
pla,nted,. the east half with Norfolk sand, and the west half with
?all1CS\'.l.I1e Randy .loam. During the summer they are cut every day,
and dlllmg the WIllter every other day. An effort is made to lwep
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the growth down to 3 16 of an inch. The frequency of watering 
varies with the amount of rainfall. 

Up to the present time the fertilizers have exerted no influence 
on the weed growth, though they have improved the turf materially 
over the untreated checks. More time must elapse before the soil 
reaction will be changed sufficiently to affect the character or amount 
of weed growth to any extent. The portion of the plots planted on 
Gainesville sandy loam made somewhat more rapid growth from the 
first and covered the ground more quickly. At the present time, 
however, as a result of frequent applications of fertilizer the part 
planted on Norfolk sand is nearly equal to that planted on Gaines
ville sandy loam, with the exception of the Manila grass, which is 

The lawn rrass experimental plots at Gainesville, Fla. Golf turf experimental plots He to right and 
left of this area. 

appreciably better on the end of the plot that received a topdressing 
of Gainesville soil. The outstanding plot so far as present appear
ance is concerned is blue couch grass, which seems especially suited 
to sandy soils. It has a uniform texture and pleasing bluish-green 
color. Some golfers who have visited the plots voiced objection to 
this grass on the ground that it is too soft, but it is believed that this 
condition can be remedied by closer clipping. The Atlanta strain of 
Bermuda developed a satisfactory turf. It is perhaps a little finer 
than the plot of Arizona Bermuda established from seed, though the 
difference is very slight. St. Lucie grass is very similar to the other 
Bermuda plots. Indeed, at the present time the plots of these three 
strains of Bermuda are very similar, and so far as a putting surface 
is concerned all could be improved by closer cutting. The Manila 
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has been rather slow to cover the ground, and while it makes a densj 
fine turf, the stiffness of the leaves renders it somewhat objection
able for putting greens. It should be well suited for use on tees. 

Centipede grass proved the least satisfactory of all those tried 
under putting green conditions. It is coarse and when kept cut close 
it becomes thin, exposing the runners and resulting in a very unsatis
factory putting surface. Furthermore, the open turf gives abun
dant opportunity for weeds to develop. Everything considered, the 
blue couch and the three strains of Bermuda are the only grasses 
in the test that offer much promise for putting greens, though centi
pede grass may be of value on fairways. While it starts rather 
slowly, it crowds out almost any other grass that it comes in com-

Some of the jolf turf experimental plots at Gainesville, Fla. 

petition with, not excluding Bermuda and carpet grass. It is very 
w l ? r 2 C a r p e t g r a s s i n i t s h a b i t s and should be just as satisfactory for fairways. 

In June, 1926, an experiment was started to determine the most 
economical method of planting Bermuda greens. On two plots the 
plants were set by hand as closely as possible, and on two others the 
stolons were spread over the surface and covered with a thin layer 
v L S I f S1T a r i ° t h e m e t h ° d employed in planting creeping bent 
; S „ V e [ y " J J ? e t w o m e t h ods resulted in satisfactory putting sur-
r i ' " a b o u t Jh e fame length of time but the former required ail 

mifh^T a m a n t o p l a n t o n e P l o t 1 0 x 25 feet, while under the latter 
saving in 1 T **** WHS p l a n t e d i n o n e h o u r> resulting in a great 
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In a fertilizer experiment started in 1926 on Atlanta Bermuda,
ammonium sulfate was applied at rates of 2,000, 3,000 and 5,000
pounds per acre per year, and unfertilized checks. The plot receiv-
ing an application equivalent to 5,000 pounds per acre per year is at
present the most beautiful plot in the entire series. While such
heavy applications are not considered practicable they will be con-
tinued to determine the effect on the grass and weeds of such large
quantities of ammonium sulfate. It is evident that considerable
money can profitably be spent for fertilizers that will save hand
labor in weeding. While a fair turf had been established on the un-
fertilized plot by merely keeping the soil well watered the grass had
a brown, lifeless appearance and could not be regarded as a satis-
factory putting surface.

Another interesting test was planned to determine the effect of
depth of covering stolons of centipede and Manila grasses on subse-
quent growth. On. some plots the stolons were barely covered, while
on other plots the stolons were covered with 3 inches of soil. There
are no apparent differences in these plots at the present time.

In a test to determine the effect of cutting newly planted plots
it was found that those plots which were clipped as soon as the grass
had made any appreciable growth came on more rapidly than those
that were permitted to make considerable growth before they were
cut. In other words, early and frequent clippings had a tendency
to hasten the formation of a satisfactory turf.

In another test with Atlanta Bermuda, blue couch, and Arizona
Bermuda, part of the plots had a topdressing of compost and part
were planted on Norfolk sand with no compost. As might be ex-
pected, the plots treated with compost started off more rapidly.

Some interesting studies have been made to determine the char-
acter of the root systems of the various turf grasses. It has been
found that practically all of the grasses develop quite a mass of
roots to a depth of 31/~or 4 feet. Below this the roots are not abun-
dant, although some have been traced to a depth of 7 feet. It should
be remembered that, as stated at the beginning, the soil on which
these grasses are growing is very sandy. It has been shown in pre-
vious investigations that grass roots do not penetrate to any such
depth on heavy compact soils.

In summarizing the outstanding features in these various tests
we find that the only promising putting green grasses among those
tested are the various strains of Bermuda and the blue couch grass.
It is reported that blue couch grass is being used on some of the
putting greens around Palm Beach and Miami, usually in mixture
with Bermuda.

For fairways, particularly in the flat woods area, carpet grass
is apparently the outstanding grass. There is some indication that
centipede grass may be fully as good and while somewhat slower to
start is apparently more aggressive than either carpet or Bermuda.
In the pasture experiments at Gainesville, carpet grass has done
better than Bermuda, even on the higher well-drained areas, con-
ditions for which Bermuda has been generally recommended. These
three grasses should be tested further under varying soil and climatic
conditions, to determine definitely their relative value.

Some of the ZOJlsias or Osterdamias, such as Manila grass and
.Japanese lawn gras~, appear to have some promise for use on tees.
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They are especially tough but unfortunately are rather slow to
cover the ground. Osterdamia tenuifolia would be especially desir-
able for this purpose were it not for the fact that it grows very
slowly. It forms a tough turf and is so dwarfed in its habit of
growth that it seldom', if ever; requires cutting.

It has been shown that it is possible to start turf grasses on the
Norfolk sand without manure or compost, depending on subsequent
watering and fertilizer treatment to produce good turf. It is true
that compost applied to the soil speeds up the early growth of the
grass, but after a few months have elapsed little difference is ap-
parent.

The value of frequent and liberal applications of fertilizer on
porous soils that leach rapidly has been amply demonstrated. It
also appears advisable to continue applications throughout the year
at intervals of two weeks. By doing this last ,vinter, which wa~
about as cold as normal, the Bermuda grass was maintained in a
green condition throughout the winter. After the cold spells the
grass sometimes was brown for a few days, but the frequent fer-
tilizer applications stimulated new growth and the clippings every
other day soon disposed of the leaves that had been brown by the
frost.

So far there has been no apparent difference from' the use of am-
monium sulfate, nitrate of soda, or ammonium phosphate. The am-
monium sulfate is €qual to -any, but seemingly no better. However,
more time will be. required to change the acid reaction of the soil
sufficiently to show any appreciable effect on the grass.
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