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Hydraulic Feeders
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Royal Ooak, Michigan 48067
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MILORGANITE
USED AND PREFERRED BY

GOLF COURSES EVERYWHERE

ASPHALT nRIVEW A YS - PARKING LOTS - ETC.

"Golf Cour-se Work a Specialty"

LEMONT PAVING CO.
(RAY MURPHY TRUCKING)

116th & Archer Ave. (Rt, 4-A) - Lemont, I111nol.
RA Y MURPHY CL earwater 7-1701

PLANT NUTRIENT SUMMARY
W. D. Haven

International Minerals & Chemical Corp.
The Elements

Of the 16 plant food elements known to be neces-
sary for the healthy growth and development of
plants, 3 usually come from air and water, and 13
usually come from the soil.

Carbon, hydrogen, and oxygen are normelly ob-
tained by plants from water and air, and are seldom
a limiting factor in plant growth if water is available.

The remaining 13 are divided into three groups ac-
cording to the quantities plants use in their normal
growth processes.

Nitrogen, phosphorous, and potassium are needed
in the greatest amount, are most often limiting, and
are therefore called major nutrient elements. These
three major elements, carried in various types of
materials, form the basis of fertilizer formulations in
general.

Calcium, magnesium, and sulfur, as a group, are
needed by plants in quantities somewhat less than
the major elements and are called secondary nut-
rients. Until relatively recently, the concern for these
element generally was not very great because they
were not often limiting to plant growth. These ele-
ments were often in the materials that carried the
major nutrient elements as impurities and were sup-
plied in adequate quantities when applications of
the major elements were made. As the technology
of fertilizer manufacture has progressed and the
drive for higher quality, higher analysis, more re-
fined materials, has succeeded, the amounts of secon-
dary elements supplied as impurities in major ele-
ment carriers has become less. This fact, combined
with the higher quality of turf demanded which in-
tensifies management, makes it necessary to con-
sider the secondary plant food elements separately
from the major elements.

A developing deficiency of the secondary elements
is more often less dramatic than the major elements
and therefore can be responsible for an insidious
case of hidden hunger.

Miere-N utrients
Needed in even less quantities than the major or

secondary plant food nutrient elements are the micro-
nutrient elements. In the past, these elements have
been called "minor elements" but their importance
and limitations to the healthy growth of plants is
becoming so well established that calling them
"minor" because they are used in small amounts is
misleading. A complete lack of one of the micro-
nutrients will eventually be just as detrimental to
plant growth as the lack of any other element.

Seldom is there a complete lack of any plant nutri-
ent element in the soil but seldom also are the ele-
ments in the exact quantity and balance with each
other to produce the best possible quality of plant
growth.

Boron
Boron deficiencies are mostly found in the humid

regions as the element, when soluble, is easily leached
out of the soil. Most of the boron in soils is tied up
in an unavailable form in the organic matter. As the
organic matter is broken down by soil micro-organisms,
the boron is released in an available form to plants.

Soils likely to be dificient in available boron are
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light-colored sands, sandy loams, and silt loam soils,
alkaline soils, and drowthy soils.

Copper
Grasses are among the plants that have a rela-

tively high requirement for copper. Soils most likely
to be dificient are peat and muck soils and light-
colored, highly acid, leached soils. Copper is im-
portant in controlling water balance in the plant
and in leaf and shoot growth. Plants that are suffering
from copper deficiency lose their firmness and de-
velop a bleached look. Deficiencies have been re-
ported in 13 states and the number seems to be
growing.

Iron
Most soils contain a lot of iron but the maior por-

tion if it is tied up in unavailable forms often re-
sulting in not enough being available for the plants
growing in the soil. Iron is directly essential for the
formation of chlorophyll and dramatic results can
often be obtained from the addition of iron to the
soil.

Iron need is indicated by pale-yellowish color foli-
age, in the presence of adequate amounts of nitrogen
and in soils that are high in lime. A deficiency of iron
will often cause a plant to develop short and much
branched roots. Iron deficiency is relatively easy to
correct and there is little danger of over-applying it
because it is not toxic in excessive amounts.

Manganese
Manganese is somewhat like iron in that it is

more available in acid soils with a declining avail-
ability as the pH goes up toward alkalinity. Manga-
nese is important in the utilization of calcium, mag-
neisum, and phosphorous within the plant. Sandy
soils are often short of this important plant food
element as are peat and muck soils in some cases.

Molybdenum
It has only recently been discovered that molybde-

num is essential for plant growth. It is very much
like phosphorous in many of its soil reactions. In
acid soils, the soluble iron and aluminum tie up
molybdenum so plants can't use it. Deficiencies in
plants causes them to be stunted and light yellow-
green in color. It is associated with nitrogen utiliza-
tion. Molybdenum is needed in smaller amounts than
any other plant food element.

Zinc
Zinc is linked with iron and manganese in the for-

mation of chlorophyll. The amount available in soils
for plant growth is usually very small, ranging from
0.1 to 5 parts per million. Light textured and highly
alkaline soils are most likely to be deficient.

Chlorine
Chorine is the latest element established as an es-

sential micro-nutrient. In plant life it is believed to
stimulate the activity of some enzymes and to in-
fluence carbohydrate metabolism, the production of
chlorophyll, and the water holding capacity of plant
tissue. Generally there is no deficiency of chlorine
in soils. Chlorine is supplied in many fertilizers, par-
ticularly those containing muriate of potash.

Hidden Hunger
Plants, like humans and animals, not only need

enough food, but also a balanced diet if they are to
make healthy growth and be of top quality. When
anyone of the plant food elements is not available
to the plant in sufficient quantity, growth is affected
whether or not the deficiency is acute.
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Acute deficiencies usually will reveal themselves
in abnormalities, which can be detected by careful
observation and study.

Hidden hunger is a much bigger robber of plant
growth and quality than is acute deficiency, because
it is widespread and goes unseen. While limiting
growth and quality, it seldom reveals itself in any
recognizable abnormality of plant growth. Moreover,
most managers whose turf is suffering from hidden
hunger are completely unaware of the fact. It oc-
curs in the zone between acute deficiencies and op-
timum growth and quality and is relative rather than
specific.

Conclusion
While plant food elements are. not the only factor

a turf manager has to deal with in his efforts to
reach his goal ot quality turf production, they are
a very important tool. Like the use of any other tool,
skill is required to use it efficiently.

Advanced programing of the fertil izer applica-
tions based on the past experience and soil tests is the
mark of a good manager. To program, a manager
must establish a goal which is an image of the re-
sult he wants to achieve. As in any area of life, the
man who clearly identifies his goal and develops a
program to reach it, will be successful more often
than the man who shoots in the dark.

CLEARY PRODUCTS FOR BETTER TURF
PMAS - Crabgrass and Turf Disease Control

CADDY - Economical and Effective - Liquid Cadmium Fungicide

SPOTRETE - 75% Thiuram Fungicide

"THIMER" - A broad-spectrum wettable powder fungicide and
crabgrass killer containing phenyl mercury and thiram.

"METHAR" - Disodium Methyl Arsonate (DSMA) in wettable
powder (highest concentrations) and liquids.

"SUPER METHAR" - The new "AMA" liquid crabgrass kifler.

CLEARYS MCPP

For selective control of Chickweeds, Knotweeds, Clover, Dande-
lion, or Plantain in Bentgrass Greens and Fairways as well as
Bluegrass, Fescues, and their mixture.

"ALL WET"
Added to Water Obtains Quicker and Deeper Penetration

Retains Moisture, Prevents Dew

w. A. OLEARY OORPORATION
NEW BRUNSWICK, N. J.

ROSEMAN
}

2620 eRA WFORD AVE. U 4-1842
EVANSTON, ILLINOIS

TURF EQUIPMENT HEADQUARTERS

ROSEMAN GANG MOWERS

WEST POINT GREENS MOWER

ROGERS SWEEPERS

ROYER SHREDDERS

SEEDERS

WEST POINT PRODUCTS

FORD TRACTORS

tEl Y SPREADERS

ARPS TRENCHER

PAR AIDE PRODUCTS

STANDARD PRODUCTS

ROTARY PRODUCTS
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