HERE are at least 16 chemical

elements considered essential
for the growth of good turf. Most of
these nutrients are required in such
small amounts that a soil can nor-
mally supply them. Of these 16 or so
essential nutrients, the three that
are required in amounts usually
exceeding the capability of the soil
to fully supply are nitrogen, phos-
phorus and potassium. These major
elements are supplied to the turf
plant through timely applications of
a complete fertilizer.

NITROGEN ranks first in impor-
tance for optimum turfgrass growth.
The most noticeable effect of low
nitrogen is a pale green color to-
gether with a reduced growth rate.

Nitrogen’s effect on leaf color is
related to its role as an essential
part of the chlorophyll molecule —
the green molecule that converts
light energy to chemical energy
or food for plant growth. When
the nitrogen supply is low, there
are fewer chlorophyll molecules
in the leaf, and the leaf loses
its dark green color. With the re-
duction of chlorophyll molecules the
total food production in the turf
plant is lower. The plant becomes
weak and may even die.

Nitrogen may be supplied to the
turf plant in any of four basic forms;
nitrate, amonia, organic, and molec-
ular nitrogen. Molecular nitrogen, or
the nitrogen present in the air, can-
not be used directly by the turf plant
for growth but can be fixed or stored
in the roots of plants such as leg-
umes. When a legume dies, this
nitrogen becomes available for use
by other plants. But because leg-
umes are not normally grown with
turf grasses, this source of nitrogen
is not important.

Nitrogen is absorbed by the turf
plant roots in the nitrate, am-
moniacal or the organic form. Of the
three forms of nitrogen, ammonical
has a greater relative availability
for plant metabolism. But, fertilizer
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high in ammonia can burn turf
easily. A given amount of ammonia
nitrogen will produce more lush
growth than the same amount of ni-
trate nitrogen. Because of ammonia’s
tendency to produce lush growth, it
is not usually recommended as a fall
fertilizer.

PHOSPHORUS, the second ele-
ment contained in a complete ferti-
lizer, is found in smallest amounts in
the grass leaf. Phosphorus is in-
volved in photosynthesis, enzyme
systems and has a very important
role as a carier of energy. It is said
to stimulate root growth. If a plant
is deficient in phosphorus, fertiliza-
tion with phosphorus usually in-
creases the yield of roots more than
that of the above-ground parts.

Phosphorus is involved in translo-
cation of food to the roots for stor-

ability of phosphorus is strongly de-
pendent on soil pH with an optimum
availability at pH 6.0-6.5.

POTASSIUM is another essential
element and is second only to nitro-
gen in the amount required for plant
growth. Potassium is the most ac-
tive of the essential plant nutrients.
It is easily leached from the soil and
may even be leached from plant
leaves during a rain or during irri-
gation.

A potassium deficient plant is said
to have a lower disease resistance.
The plant is more susceptible to
winter-kill and may be more sus-
ceptible to insect damage. Potassium
deficient plants suffer high water
loss, thus require more water than
those not deficient in potassium.

When high amounts of nitrogen,
relative to potassium, are supplied to

Table I. Percent Nutrients Found in Tifgreen Bermudagrass Leaf Tissue
Dry Weight
Figure Treatment %N %P %K (grams)
Complete
1 Nutrient 2.80 0.19 117 32,70
Solution
2 No-N 1.50 0.24 1.60 1.77
3 No-P 2.70 0.05 1.80 13.47
4 No-K 3.17 0.32 0.38 3.77
5 No N-P-K 1.60 0.12 0.97 1.80

age. Therefore, if phosphorus is de-
ficient, less food is translocated to
the roots and the storage organs
(roots) tend to be smaller.

Phosphorus, released in soluable
form in soils from the weathering of
phosphorus bearing minerals and
from fertilizers, recombines pri-
marily with the clay fraction of the
soil. The phosphorus percentage of
the soil usually increases as the clay
content increases.

Soluble phosphate fertilizers re-
act rapidly with soils so that most of
the added phosphorus will not leach
from the point of addition. The avail-

a turf plant, the plant produces a
lush succulent type of growth. This
type of growth is easily winter-
killed, more susceptible to insects
and disease and requires more water
to keep it alive. Even though this is
a fast growth rate, it is not neces-
sarily a desirable growth rate.

The adverse effect of a high nitro-
gen supply may be tempered by
potassium when it is supplied in
large enough quantities. This inter-
action betwen nitrogen and potas-
sium is perhaps the most important
interaction in turf nutrition. The

(continued on page 37)
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Figure 1, complete nutrient solution.

NUTRITION (from page 14)

value of a good potassium level in
the soil and plant cannot be over-
emphasized.

The relative nutritional needs of
the turf plant are easily determined
when nutrient solution culture tech-
niques are used. In a University of

Figure 2, minus nitrogen.

Florida study, Tifgreen Bermuda-
grass was fed a solution containing
all esential nutrient elements (figure
1). the N-P-K nutrient levels in
grass leaf tissue are listed in Table
4

When nitrogen was withheld from
the nutrient solution (figure 2),

there was a marked reduction in
plant growth as reflected in lower
dry weight yield as well as in the
nitrogen level of the plant.

The smallest reduction in dry
weight yield and in the phosphorus
level in tissue occurred when phos-

(continued on page 38)

Arborist Assn. Offers
Expanded Home Study Course

The National Arborist Association
is now offering an expanded
Home Study Program to members
and non-members,

The program consists of an edu-
cational study course designed to
provide professional arborists and
their staff members with increased
technical and practical proficiency.

Originally compiled by the For-
estry Department faculty members
of Michigan State University, the
course consists of two series of eight
individual study sessions each.

Subjects for the first series in-
clude: General Introduction to Com-
mercial Arboriculture, Anatomy and
Physiology of Trees, Soils, Pruning
of Shade and Ornamental Trees
(two sessions), Identification and
Selection of Trees, Fertilizing and
Watering Shade and Ornamental
Trees.

The second series of the HSP in-
cludes such subjects as: Diagnosis of
Shade and Ornamental Tree Prob-
lems, Non-Parasitic Injuries of
Shade and Ornamental Trees, Insect
Problems of Shade and Ornamental
Trees, Disease Problems of Shade
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and Ornamental Trees, Pollution
Damage to Trees and Ornamental
Plants, Spraying Techniques for
Shade and Ornamental Trees, Brac-
ing, Cabling and Tree Surgery of
Shade and Ornamental Trees, Safety
Equipment Care and Maintenance—
Shade and Ornamental Trees.

HSP non-member enrollment fees
are $75 per enrollee for each series
of eight sessions, while costs for
NAA firms are $50 per HSP recip-
ient.

For enrollment applications and
any other information concerning
the HSP, please circle (719) on the
reply card.

Phase Il Guidelines
For Nurserymen

Phase II economic stabilization
guidelines are now available for
nurserymen.

Under the new regulations, re-
tailers must post in their retail out-
lets a 22” by 28” sign indicating the
base prices for 40 Phase II-covered
items having the highest dollar sales
volume or which account for 50% of
total sales. Base prices are calcu-

lated as highest prices charged cus-
tomers during the freeze base period
of July 16 to August 14, 1971.

The regulations also specify that
no retailer may raise his prices on
any covered item until the sign
showing his 40 base price products
is displayed.

In calculating a possible price in-
crease the retailer must abide by the
regulations indicating a firm may
not increase its prices beyond that
amount which would bring its net
profit rate before taxes (as a per-
centage of sales) to a level greater
than that of the base period. (This
base period is defined as the average
of any two of the past three fiscal
years of a firm, ending prior to
August 15, 1971.) Within that range,
a 2.5% price increase guideline was
announced by the Price Commission
in an attempt to reduce inflation to
no more than 2 to 3% by the end of
1972.

Retailers are permitted to apply
their customary percentage markups
to the amount of the import sur-
charge (10%) paid on a product en-
tering the United States.

Also, the Wage Board’s 5.5% gen-
eral wage and salary standard ap-
plies to a retailer’s employees.
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Figure 3, minus phosphorus.

NUTRITION (from page 37)
phorus was omitted from the nu-
trient solution (figure 3).
Potassium’s absence (figure 4)
from the nutrient solution caused a
reduction in K tissue levels and in
dry weight.
When N, P, and K (figure 5) were

Figure 4, minus potassium.

all removed the dry weight yield
was nearly the same as when only
nitrogen was removed indicating a
high dependence on nitrogen for
vegative growth.

This study indicated that when one
required nutrient element is omitted
from a fertilizer program, there may

be a somewhat abnormal increase in
other nturients in the plant.

For example, when potassium was
omitted nitrogen levels became
higher (3.17%-N) than they were
when the plant was fed optimum
levels of all necessary nutrients

(continued on page 46)

An Asplundh
Chipper
makes you "~

more money .

than you
bargained for.
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Asplundh has been building chippers for over 25 years. Asplundh
field crews put in over two million chipper hours a year. We know
what the machine can do because we designed it for our own use,
and we are the single largest user in the world. It has speeded
brush removal time by 400% over the old tiresome hand method.
And it has many advantages over other chippers too. Asplundh
builds its machine to handle the bulkiest brush. Our chipper eats it
up fast. And the faster you finish the job, the faster you can

move to the next one. Chips are a valuable by-product used

for fertilizer, mulch and stock bedding. One thing an

Asplundh chipper won't do is give you a lot of maintenance
headaches. Let us prove what our chipper will do. Write

Asplundh for free literature or a demonstration, Asplundh

For More Details Circle (127) on Reply Card

Chipper Co., a division of Asplundh Tree Expert Co.,
50 E. Hamilton Street, Chalfont, Pa. 18914.
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Figure 5, minus nitrogen, phosphorus and potassium.

take of fertilizer nutrients by turf
plants. When the wrong fertilizer
ratio or rate is used it can affect
the uptake of all nutrients, not just
those present in the fertilizer.

NUTRITION (from page 38)
(2.80%-N). Phosphorus levels were
also higher (0.19%-P vs. 0.32%-P).
These results indicate the impor-
tant interactions involved in the up-

LA o e i

“No Flywhee

M-B FITCHBURG CHIPPERS give you
more wood chipping capacity and output
without a flywheel! Our exclusive spring-
activated feed plate instantly adjusts to
wood size up to the unit’s rated capa-
city. You get faster, smoother, quieter
chipping.

Best of all, there is no flywheel to cause
trouble. Veteran chipper operators know

I”’ design improves
performance and productivity

that flywheels can tear apart, are hard
to stop, and retard re-acceleration. You
won’'t have these problems with M-B
FITCHBURG exclusive design.

There's much more to the outstanding
M-B FITCHBURG CHIPPER story. Return
the Reader Service card now for free
literature and specifications on chippers
up to 7” round wood capacity. (5257 47

Qm-a comPANY

New Holstein,
Wisconsin 53051
Dept. WTT-2
(414) 898-4261
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Michigan To Study
Highway Environment

Urban and suburban Detroit areas
have been chosen as initial sites for
research in improving the environ-
ment along Michigan highways.

The project on highway tree ecol-
ogy was proposed by Michigan State
University scientists and has been
funded through a grant from the
state legislature to the Michigan
Agricultural Experiment Station.

“The major aim is to find the tree
species best adapted to survive air
and water pollution problems that
are common to many stretches of
major highways in Michigan,” says
Dr. Harold Davidson, MSU horticul-
turist and landscape tree expert.
“Major emphasis will be on tree
resistance to pollution, especially
salt damage that can arise from
snow removal. We will also look
for trees that have potential for re-
ducing noise and dust problems along
highways in residential areas.”

Selection of the first research site
was made during a recent meeting
between MSU scientists, Represent-
ative Bill Huffman, Jack Burton of
the Michigan Department of High-
ways, Madison Heights City Manager
Estol Swem, and Hazel Park City
Manager Vance Fouts.

Selection of an appropriate site
for experimental tree plantings in
the City of Detroit is expected in the
near future.

On a long-term basis, other re-
search sites are planned for stretches
of other major highways in both
rural and urban locations.

Toro Dealers Go
Back To School

Good service, the key to consum-
er satisfaction is the theme stressed
by The Toro Company in a series of
Dealer Service Schools.

The annual training program for
Toro dealer personnel began Dec.
15 and will continue through April
1. The schools are being sponsored
in cooperation with Toro distribu-
tors.

According to Ross E. Nelson,
Toro’s manager of customer service,
each school will consist of three
sessions running simultaneously for
2 to 2% hours. Sessions will cover
maintenance of riders/tractors,
mowers, snowthrowers (where ap-
plicable), the Whirlwind Rider and
the Shredder-Bagger, both new
products for 1972; and policy and
dealer operations, warranty pro-
grams; engine diagnostics, and gear-
box teardowns.

WEEDS TREES and TURF





