FERTILISER

Philadelphia earlier this year.

EESROLE OF
NON-NITROGEN

by

DR. MARVIN H. FERGUSON, speaking to the International Turf Grass
Conference organised by the Golf Course Superintendents Association at
Dr. Ferguson, Mid Continent Director of
the US.G.A. Green Section, discusses five major elements present in
fertilisers to which response is less immediate than to nitrogen but which are
all used by grass in considerable quantities.

ELEMENTS

Fertiliser recommendations for turf
are often made in terms of pounds of
nitrogen per unit of area. This is
done because nitrogen is used in greater
quantities than are the other materials,
because of the relatively great response
that occurs following its use and because
it is the element most likely to be in short
supply.

While such thinking may be valid
from a practical viewpoint, it creates the
danger of minimising in our conscious-
ness the importance of the other elements,
some of which are used in substantial
amounts. These major elements are
phosphorus, potassium, calcium, mag-
nesium and sulphur.

Studies of plant tissues have indicated
that nitrogen, phosphorus (expressed as
P.O;) and potassium (expressed as K.O)
are present in the turf plant in the
approximate ratio of 3-1-2. Thus the
fertiliser grades commonly sold for turf
use are 10-3-7, 12-4-8, 12-6-6, 10-5-5,
and similar grades. Usually recom-
mendationes for the use of phosphorus
and potassium are made only in terms
of such ratios.

Calcium and magnesium are rarely
recommended as plant nutrients. They
normally are recommended as correctives

for soil acidity. The quantity necessary
for such purposes is ordinarily more than
is necessary for nutrient use.

Sulphur is rarely recommended as a
plant nutrient. In areas where condi-
tions of alkalinity or salinity occur,
sulphur is sometimes recommended, par-
ticularly in the form of gypsum. Sulphur

occurs widely enough in fertiliser
materials that it is seldom in short
supply. It seems likely, however, that

the trend towards higher analyses and
greater purity of fertiliser materials may
result in more frequent shortages of
sulphur in the soil.

It may be profitable to examine each
of these major nutrients in some detail
and to refresh our thinking with respect
to the role that each element plays.

Phosphorus
Phosphorus is chiefly derived from
phosphate rock. Phosphate rock is

treated with sulphuric acid to produce
superphosphate which is one of the most
common of the phosphorus bearing
fertiliser materials.

In recent years phosphoric acid has
gained more prominence in fertiliser
technology. The ammoniation of phos-
phoric acid provides ammonium phos-



phate. This is a high analysis material
that sometimes is sold directly but which
more often goes into mixed goods.

While phosphorus performs numerous
important roles in plant growth, it is not
used by the plant in large amounts. It
has been reported that phosphorus com-
prises from 0.2% to 0.8% of the dry
matter of plants. Plants in a nutrient
solution have grown to maturity with no
noticeable deficiency symptoms when the
concentration was as low as one part per
million.

One of the reasons we supply phos-
phorus in relatively large amounts as a
fertiliser is because of the fact that it
becomes tied up quickly in the soil
Phosphorus reacts with such cations as
calcium, magnesium, and iron to form
relatively insoluble compounds. Plants
can obtain some phosphorus from such
compounds but their ability do so
varies with species. Rapidly growing
plants may therefore obtain too little for
their needs. This fact assumes greater
importance when we consider that phos-
phorus occurs in its greatest concentra-
tions in the plant in those parts that are
growing most rapidly. Therefore we

continue to supply fertiliser phosphorus
in forms readily available to the plant
even though the total phosphorus con-
tent of the soil may be quite high.

In its physiological role in the plant
phosphorus is one of the components of
numerous compounds. Among them are
phytin, phospholipides, nucleic acid, and
phosphoproteins. Phosphorus also enters
into the processes of reduction of other
compounds and of respiration.

Much has been said about the use of
phosphorus for the promotion of root
growth. In some of the early research,
it was found that root crops such as
beets, turnips and mangels responded to
high amounts of phosphorus. Later it
was found that heavy phosphorus appli-
cations resulted in a higher proportion of
roots to tops in several species. However,
under conditions where all the nutrient
elements are in adequate supply, there is
little evidence to support the belief that
additional phosphorus will promote the
growth of roots.

Potash
The element potassium usually is
supplied in the form of potassium

chloride (muriate of potash) or as
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The ideal Man-aid for all Groundsmen,
Greenkeepers and Landscapers—

SPREADING Top dressings

quickly spread, and

finished level.

Top dressings are spread so that the
hollows are raised to true ground level.

Dressings are quickly luted into the base
of the grass after spreading, also worked
into pierced holes after aerating.

Hard surfaces of cinder or of shale paths
can be readily re-surfaced, using cutting
side to remove ‘proud’ areas and the
smooth side to spread loose and newly
applied dressing.

Invaluable when levelling seed beds or
prior to sowing. After levelling, will pro-
duce a fine tilth-without waviness-ideal
for reception of seed.
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potassium sulphate. Potash salts are
mined in the southwest part of the
United States. Only physical processing
is required to prepare them for market.
In recent years a relatively small amount
of potassium nitrate and potassium phos-
phate has been marketed.

Most fertiliser potash for turf has been
used as a part of a complete fertiliser
grade. However, some users prefer to
apply it separately. On putting greens
it 1s sometimes used in spring and in fall
and left out of the fertiliser programme
during the summer months.

Potassium salts such as potassium
chloride, potassium sulphate, potassium
nitrate, and potassium phosphate are
quite soluble. Thus potash in this form
will leach quite rapidly in a sandy soil.
However, with heavier soils which have
a high exchange capacity, potassium ions

may become fixed on the clay micelles.
The clay will then provide potassium
ions to the growing plant in a more or
less constant supply.

It is difficult to know
potash a plant requires. Students of
mineral nutrition have been unable to
find evidence that potassium enters into
the plant structure or into any per-
manent organic compound in any way.
It has often been described as a buffer-
ing agent in the plant’s sap. Because
potassium is taken up by the plant be-
yond its need, the plant content is
not a reliable indicator of the amount
required.  Therefore an analysis of

how much

potassium in the plant may be mislead-
ing. Experiments with zoysia have shown
that approximately 7 m.e. of K per 100
grams of dry matter will produce as
i Continued on page 20.



much growth as will 40 m.e. per 100
grams.

We have said that despite a great deal
of research the exact role of potassium is
obscure. It 1s reported that potassium
affects synthesis of carbohydrates, trans-
location of carbohydrates, reduction of
nitrates and synthesis of proteins, and
normal cell division. It is also suggested
that potassium has a role in maintaining
turgor and that it may contribute to
disease resistance.
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From left to right.

Back row: H. Henry (Campbell College), W. C. Treloar (Camborne-Redruth
U.D.C.), P. A. Reeve (Civil Service Sp. Council—Hamsey Green), Capt. the Hon.
E. N. C. Beaumont (Private), A. Morrison (Dunfermline College), R. AI<T1unun
(Melthan G.C.), K. Elias (Aberdare U.D.C.), J. Robinson (Ulverston G.C.), N.
Gunnion (Manchester College of Science and Technology).

Middle row: |. Peat (Games Master, Wm. Hulme’s Grammar School), C. Campion
(Donabate G.C.), ]. K. Campbell (Links Supervisor, [t. Links Committee, St.
Andrews), C. Grubb (Ferndown G.C.), C. Docherty (Northern Ireland Command ),
T. Graham (Hayling G.C.), |]. Moffat (Jt. Links Committee, St. Andrews).

Front row: D. McLellan (Old Course Ranfurley), R. Lewis (Saltburn-by-the-Sea)
G.C.), R. A. Mornis (Cty. Boro. of Snut/mul Parks and Allotments), A. Spencer
(G. & T. Earle Ltd.), |. Wetton (G. & T. Earle Ltd.), ]. Dillon (Bellshill G.C.
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