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Look around you. Whether you service commer-
cial or residential customers, the more places you find
to use Roundup® herbicide, the more you'l save.

Any side-by-side comparison along fencelines,
sidewalks or curblines would prove Roundup works
considerably faster than string trimmers and other
mechanical weed control methods. So the more trim-
ming and edging jobs you do with Roundup, the more
time you'll save per call.

A complete weed control program with Roundup
can also mean a considerable savings of time and labor
on repeat treatments. With a 2% solution of Roundup
you can control over 90 kinds of problem weeds—roots
and all-so they won't grow back.

ALWAYS READ AND FOLLOW LABEL DIRECTIONS FOR ROUNDUP
Roundup® is a registered trademark of Monsanto Company. © Monsanto Company 1983. RUP-SP3-101




YOU USE ROUNDUP
LABOR YOU'LL SAVE.

l. What's more, Roundup leaves no residual soil
[activity. and it won't wash or leach out to harm
desirable vegetation. That makes Roundup ideal for
around shrubs and flower beds, around trees and
pther areas.

Using Roundup makes good business sense.
Look around. The more you do, the more you'll save.
see your herbicide dealer soon.

R A FREE GUIDE TO ROUNDUP, CALL 1-800-621-5800
IOLL FREE. IN ILLINOIS CALL 1-800-972-5858.

(
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YOU CAN
SPEND MONEY RETREATING

L FOXTAIL GOOSEGRASS

CRABGRASS

This year don't spend your time and money retreat-
ing! You can again receive the reliable control of
crabgrass, spurge, foxtail and other weeds with the
OR convenience of pumping a liquid into your tanks.

YOU CAN

SAVE MONEY

WITH

Dacthal® is not only back but it's now available in a
flowable form. For years Dacthal® has been the
standard of the industry when it came to pre-
emergence weed control, and now Bulkkem offers
you Dacthal® Flowable.

Save money and contact Bulkkem for Flowable
Dacthal.® Available in bulk quantities of 200 gallons
or more.

AVAILABLE IN BULK

Easy transport, less waste, less handling problems
when supplied in bulk

ASK ABOUT OUR SPECIAL CONTAINER PROGRAM.

CALL our toll free number 1 '800'447'41 31

or write for further information.

BULKKEM

BULK SUPPLIERS OF LAWN CHEMICALS

THE BULKKEM CORPORATION + 400 NORTHTOWN ROAD « NORMAL, IL. 61761
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Sulfur-Coated Urea for

by Norman W. Hummel, lowa State University

|
|
Lawn Care Programs |
|
|
'.

Norman W. Hummel is an Assistant
Professor and Extension Turfgrass Spe-
cialist at lowa State University. He re-
ceived his B.S. degree from New Mexico
State University in Agronomy and his
M.S. and Ph.D. degrees from Penn State
University, also in Agronomy. Dr. Hum-
mel’s research interests lie in the areas
of N nutrition and pesticide screening.

ometimes there seem to be as

many nitrogen (N) fertilizers

on the market as there are days
in the year. And every manufacturer,
formulator, and distributor claims that
theirs is better than the rest. While every
N source or formulation probably has
its place, one material that has become
popular in granular lawn care programs
is sulfur-coated urea (SCU). Its popu-
larity should come as no surprise. Re-
search has consistently shown SCU to
produce favorable results in turfgrass
field trials. Also, the cost of SCU is
competitive with other slow-release N
sources.

Sulfur-coated urea is produced by
spraying granular or prilled urea with a
layer of molten sulfur. When the sulfur
hardens it forms a coating that is im-
permeable to water around the soluble
urea. Since defects such as cracks, pin-
holes, and pores develop in the coating
as the sulfur hardens, a mixture of
polyethylene and heavy weight oil is
usually sprayed on the SCU pellets to
seal these defects. Finally, diatomaceous

The real advantage of
SCU is the nonuniform
coating that produces a
uniform, extended
response to N when
applied to turf

earth is added as a conditioner to pre-
vent sticking and to make the surface
hydrophilic. The final product contains
32 to 38% N, 13 to 20% sulfur, 2 to 3%
sealant, and about 2% conditioner.

It is possible to produce SCU with
different N release rates by varying the
coating thickness. The real advantage of
SCU, though, is that the coating thick-
ness of the final product is not at all
uniform. A mixture of fractured, thin,
and thick-coated urea pellets provide
for immediate, intermediate, and long-
term release of N. The result of this non=
uniform coating is a product that will
produce a uniform, extended response
to N when applied to turf.

The rate of N release from SCU is
often classified by a 7-day dissolution
rate. This refers to a laboratory test that
determines how much SCU-urea dis-
solves in water at 100° in a 7-day peri-
od. The higher the dissolution rate, the

quicker the SCU will release N in the
soil. Most commercial sulfur-coated
ureas have dissolution rates ranging
from 20 to 35%.

One of the first SCU materials r
made available for turfgrass fertiliza-
tion was “Gold-N"’, an SCU prill made '
by Imperial Chemical Industries (ICI), r
Studies in England found that “Gold-N"
applied twice a year produced high quak
ity turf similar to that produced by
multiple applications of ammonium |
sulfate. A new process for coating
urea granules was later developed by
the Tennessee Valley Authority (TVA).
Researchers in Florida found that TVA
SCU with a 9% dissolution rate pro-
duced more favorable results than
IBDU, ureaform, and activated sewage |
sludge. More recent work has shown
turfgrass response to different SCU ma-
terials to be very favorable. However, '
response may vary depending on coating‘
thickness and coating method.

While the agronomic potential of
SCU as a turfgrass fertilizer was recog-
nized, there were still some unanswered
questions regarding how SCU could be
used in a fertilizer program. In 1978 a |
cooperative study was started between
Penn State University and the Tennessee l
Valley Authority (TVA) to take a closer
look at SCU. Similar experiments were
conducted in State College, Pennsyl- 1
vania, and Muscle Shoals, Alabama, so
that two climatic regions and different |
grass species would be represented.

Several fertilizer programs were
evaluated. Three SCU materials were
applied at different rates and timing of
application to an established stand of
Merion Kentucky bluegrass. Tifway ber
mudagrass and Meyer zoysiagrass were
the turfgrasses used in the Alabama
study. Two of the SCU products were
made by the TVA process; one with an
11% dissolution rate (SCU-11) and the
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(Figure 1) Percent of applied SCU-N recovered from the soil 2

and 12 months after application.

other with a 25% dissolution rate (SCU-
25). Agricultural Industries Manufactur-
ing Corporation holds the patent for
the TVA process and they produce an
SCU for Lakeshore Equipment Compa-
ny that is similar to the SCU-25. The
third material, CIL SCU, is a sulfur-
coated urea prill from Canada Industries
Limited. The CIL SCU is distributed in
various formulations by the Andersons,
.Estech Chemicals, and several other dis-
tributors in the United States.

One thing the lawn care profession-
al should consider when selecting an N
fertilizer is the type of response to ex-
pect after application. Homeowners ex-
pect to see a marked improvement in
the appearance of their lawn shortly
after it is treated. This is just one rea-
son why the quickly available, or water
soluble fertilizers are so popular in
the industry. Fertilizers with a high per-
centage of water insoluble nitrogen
(WIN), such as ureaform and IBDU,
should be supplemented with water
soluble nitrogen to provide quick green-
. ing, especially in the early rounds.

Of the three SCU materials tested,
CIL SCU provided the quickest green-
up. This response to CIL SCU is due to
the rapid dissolution of the SCU pellets.
About 95% of the applied pellets were
dissolved 2 months after application,
compared to 70% for SCU-25 and 40%
for SCU-11 (Figure 1). These results
suggest that more frequent applications
of CIL SCU may be necessary to main-

tain high quality turf uniformly through
the season.

When CIL SCU and SCU-25 were
ap{licd at an annual rate of 5 Ib N/1000
ft4, splitting the rate into spring and fall
applications produced a uniform, high
quality stand of turf through most of
the year. However, the SCU-25 often
produced darker color than the CIL
SCU 2 and 3 months after applica-
tion. These results suggest that the slow-
er dissolution of SCU-25 provided more

available N later in the growing season
than CIL SCU.

Since the release of N from SCU is
somewhat temperature dependent, the
annual rate of N from CIL SCU and
SCU-25 should be split into three or
four applications in warmer climates,

Studies in Alabama support this be-
cause the dissolution of SCU-25 was
about 20% faster than in Pennsylvania.
In fact, the response of zoysiagrass and
bermudagrass suggested that the only
advantage to using SCU-25 over water
soluble N was that the foliar burn haz-
ard was removed, The SCU-25 was
simply too quick to maintain quality
for any great length of time.

The slow dissolution of SCU-11
resulted in an accumulation of SCU
pellets over three years that totalled
26% of the applied fertilizer. After
three years, almost 4 |b. N/1000 ft2
had accumulated in the soil (Figure 2).
Turfgrass response to SCU-11 tended to
be poor the first two years of the study.
Only high rates of N (5 Ib N/1000 ft2)
applied in the spring provided enough
available N to maintain quality turf, The
performance of SCU-11 did improve
substantially in the third and fourth
year due to the release of accumulated
pellets. In Alabama, the response to the
SCU-11 was much more favorable than
to the SCU-25. These differences in
climatic effects, especially temperature,
suggest that microorganisms may play a
role in the degradation of the sulfur
coat.

(Figure 2) Residual SCU-N accumulated after one, two, and
three fertilization years for SCU materials,
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One of the objectives of this study
was to see if season-long turf quality
could be maintained from a single ap-
plication of fertilizer. The CIL SCU and
SCU-25 applied at a rate of 5 Ib N/1000
f12 produced very dark green color.
However, the growth produced by this
high rate of N would require more fre-
quent mowing, probably to the dissat-
isfaction of most homeowners. These
materials did not provide enough resid-
ual N to maintain acceptable quality
turf for a full year. In fact, the turf was
very chlorotic and thin within five grow-
ing months after application (Figure 3).
Higher rates of N have also been shown
to deplete carbohydrate reserves making
the turf more susceptible to environ-
mental stress and other related prob-
lems. In areas where heat and drought
stress frequently occur, applying high
rates of N should be avoided, regardless
of the N source.

An annual rate of 3 Ib N/1000 ft2
was not high enough to maintain quality
turf through the year. Data from a
similar study at lowa State University
on soils inherently high in nitrogen sug-
gest the same. A minimum of 3 to 4 |b.
N/1000 ftz/year is necessary to main-
tain high quality Kentucky bluegrass
turf.

Sulfur-coated ureas are available to
turfgrass managers in different particle
sizes. Advantages to using a smaller
particle size include: better coverage
due to more particles per unit area;
better size for blending; and reduced
mower damage and pick up. However,
as particle size decreases, the surface
area increases per unit weight of fertiliz-
er to be coated. If sulfur is applied at
the same rate per weight of fertilizer,
decreasing the particle size will decrease
the coating thickness. A material with
a thinner coating will tend to have a
faster release rate. This faster release
rate should be reflected in a higher 7-
day dissolution rate. However, there has
been some question as to whether
the dissolution rate accurately predicts
the rate of release in the field, especially

American Lawn Applicate

(Figure 3) Plot in upper left is SCU-25 applied at 5 Ib N /1000
sq.ft. in the fall, compared to the SCU-25 split treatments in
the foreground. The picture was taken in mid-summer.

(Figure 4) Effect of particle size on the amount of SCU-N
recovered from the soil over a 12 week period.




November/December 1983

where particle size differences are con-
cerned.

A study was conducted at Penn
| State to see if particle size had any ef-
fect on release rate in the field. Five fine
and four coarse SCU materials were se-
lected to represent a range of 7-day dis-
solution rates. Despite having similar
dissolution rates, the fine SCU materi-
als released N faster than the coarse
materials. This was true for all compari-
sons of similar dissolution rates (Fig-
ure 4). In fact, the rate of N release
from the fine SCU treatments was
similar to coarse SCU materials with
dissolution rates 15% higher. Thus,
if fine SCU is used in a turfgrass fertili-
zation program, materials with dissolu-
tion rates greater than 20% would re-
quire more frequent applications at
lower rates of N.

Some professional lawn care people
are reluctant to use SCU because they
may have heard that traffic will break
the SCU pellets, increasing the poten-
tial for burn. The Penn State studies
showed that routine mowing traffic may
have caused some breakage of CIL SCU
during the year after the turf was es-

tablished. The effects of this breakage
were small. There was no breakage of
the other SCU materials. As density in-
creased and thatch accumulated, no
breakage of the CIL SCU was observed.
When SCU was subjected to intense
pressure, some pellet breakage did oc-
cur. Pellet breakage decreased as thatch
depth increased; however, these dif-
ferences were small. Mowing height had
no effect on breakage. All these data
point out that it is unlikely that traffic
will cause SCU breakage. If it does oc-

cur, it is not likely to affect the agro-
nomic performance of SCU.
Sulfur-coated urea has once again
proved to be an outstanding slow-release
fertilizer. Although a minimum of two
applications of SCU will probably be
needed to maintain quality turf through
the season, it is versatile enough to fit
into nearly any fertilization program.

The author would like to acknowl-
edge Dr. Seward Allen from the Nation-
al Fertilizer Development Center of
TVA for sharing his information on
SCU work in Alabama.
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dog bark?

MICRONUTRIENTS

Will they make me money?

What are they? How do they work?
Are they purple or orange? Are they
for lawns or gardens? Do they come
in powder or liquid? Will it make my

LAWN SPRAY UNITS

Our Standard Unit Includes:

*Compartmented tanks

Get all the answers with one phone call.
Call collect 316-225-0071. Ask for our
FREE Micronutrient Handbook.

Ruffin wrote the book on Micronutrients.

Call Collect: 916990 _()07]
RUFANINC

500 East Trail ® P.O. Box 940
Dodge City, Kansas 67801

x Electric hose reel

*PTO driven high volume pump

* Sparge agitiation

xBed & lights

*Mounted on your truck

*Ready to spray

*Two models, 650 gal. & 1,250 gal.

CARSO lnc.*

The Spray People
Camargo, Ill. 61919

Call collect
217-832-9031
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PC200 gallon spray unit shown mounted in bed of pick-up
J F

Onthe move.

PC200 gallon spray unit shown here through rear door of var

PEST CONTROL SPRAY UNITS BUILT FOR
YOUR PICK-UP OR VAN.

The experts at Tuflex are on the move to
stay a step ahead of your pest control prob-
lems. Tuflex is the only manufacturer to
specialize in seamless fiberglass spray tanks
built specifically for the pest control and
lawn care industry.

The Tuflex process allows a full five year
warranty on all handcrafted seamless fiber-
glass tanks and our personalized service
includes professional assistance in designing
and engineering tank and pump requirements
to fit your truck or van. Our tanks, from 100
gallon—1200 gallon are ready to tackle
your toughest challenges.

PC20810 200 gallon spray tank with Bean Piston
Pump Sprayer (10 GPM 500 PSI). Also available as
a 300 gallon sprayer and 200 gallon or 300 gallon
split unit

FIVE YEAR WARRANTY

The TUFLEX manufacturing process allows a ful
five-year warranty on all handcrafted Seamless
fiberglass tanks

CALL RIGHT NOW!

Call TOLL-FREE for economy prices or more
information on our complete line of tanks.

1-800-327-9005

IN FLORIDA CALL COLLECT (305) 785-6402

&

f :

Tuflex Manufacturing Company
1406 S.W. 8th Street ®* Pompano Beach, FL 33060

K & 3 :
& 7 4,
4 MANUFACTURING CO.
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For your most important decision. . .
HAS WHAT YOU NEED!

QUALITY FORMULATIONS
EXCELLENT SERVICE

COMPETITIVE PRICES

When you make your decision to purchase Betasan for
1984, make it Clean Crop Betasan, Because Clean Crop
Betasan has what you need — competitive prices, a wide
selection of quality formulations, and service.

Turf professionals know that Betasan is the most com-
petitively priced liquid crabgrass herbicide they can use.
And Clean Crop offers Betasan in a variety of quality
formulations:

Clean Crop Betasan 4E, Clean Crop Betasan 3.6 plus fer-
tilizer, Gigan Crop Betasan 12.5-G, Clean Crgp Betasan
7-Gylean; b 3. R

pélcom Special Products
Greeley, Colorado
(303) 352-4750

Columbus, Ohio
(614) 276-5103

Clean Crop 1 a registered trademark of United Agn Products Hetasan i 4 registered trademark of Staufler Dacthal s

[CIDE NEEDS =CALLUS!

UAP-Special Products
Omaha, Nebraska
(402) 330-1910

Growers Service Special Products

All Clean Crop products are backed with the service you

need. We have installed a nationwide toll free

number for your convenience. Call us !gf

at 1-800-228-0096, (In Nebraska call >
1-800-642-8873). Ask about our early
order programs and prices, Clean
Crop Betasan formulations and the
name and locations of the warehouse
nearest you.

Be sure to ask about our other pre-emergent
herbicides

Clean Coop Benelinly L. Clean Cre
Clean Grond ertili

Selco Supply Cow
Creeley, Colorado
(303) 351-7110

Central Valley Special Products
Bryan, Texas
(409) 272-8479

» registeced trademank of SUS B Tec
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Phosphorus: the Neglected
Lawn Nutrient

by Richard J. Hull, University of Rhode Island

Richard J. Hull is Professor of
Plant and Soil Science at the University
of Rhode Island. He received his B.S.
and M.S. degress from the University of
Rhade Island in agriculture ana agron-
omy respectively and his Ph.D. in bot-
any from the University of California
at Davis. For five years, Dr. Hull studied
the physiology of perennial weeds at
Purdue University in Indiana. At Rhode
Island, his research has concentrated on
the nutrition of turfgrasses, woody
ornamentals, and tidal salt marsh veget-
ation.

f the three macronutrients

normally included in a lawn

fertilizer application, the least
abundant element is usually phospho-
rus. Typical analysis of a fertilizer used
for lawn care is 20-4-10 (N-P205-K50).
Many large lawn care companies have
adopted a fertility program which uti-
lizes less phosphorus than nitrogen or
potassium. Since the recent work re-
ported from Ohio State University
(Christians, Martin, and Wilkinson,
1979) and reviewed for ALA by Nick
Christians (1980) the amount of potas-
sium applied to lawn turf has increased

over that which was used earlier. Their
research demonstrated that the ability
of turfgrasses to utilize nitrogen effi-
ciently was directly related to the
amount of potassium available to the
turf. That is, turf responded better to
lower nitrogen rates when potassium
levels were increased.

The argument for including more
potassium in lawn fertilizers is certainly
valid but one might question if this
should be accompanied by reduced
phosphorus levels. As a general rule,
fertilizers should be formulated to pro-
vide plant nutrients in approximately
the quantity and ratio required by
plants. Based upon published data re-
viewed by Madison (1971), cool season
turfgrass leaves contain approximately
3.5% N, 0.35% P and 1.5% K. This
translates into a fertilizer nutrient ratio
of 20-4.5-10 (N-PzOS-KQO) which is
not very different from the typical
lawn care fertilizer ratio of 20-4-10.
Such logic suggests that fertilizers
currently used for lawn care are reason-
ably well balanced to meet the nutri-
tional needs of turfgrasses. What is not
considered in this argument is the rela-
tive availability of nutrients to grass
roots in the soil. Because roots derive
most of their nutrients from the soil
solution, the composition of the soil
solution becomes a matter of interest.
Based on data compiled by Fried and
Shapiro (1961) for many soil types, the
average composition of the soil solution
from water saturated acid soils is 169
ppm N, 0.3 ppm P, and 27 ppm K. This
is equivalent to a fertilizer ratio of
20-0.08-4 (N-P9O5-K90). Thus, the
typical soil solution contains less than
1/50 of the phosphorus required by
plants relative to available nitrogen.

This low phosphorus content of the
soil solution is a result of the rapid fix-
ation of soluble phosphate which occurs

in most soils, Soon after soluble phos-
phate is applied as a fertilizer, most of
it precipitates out of solution or binds
with soil colloids resulting in a soil solu-
tion concentration of less than 1 ppm.
Much of this fixed phosphorus may
slowly become available by reentering
the soil solution as root absorption
draws down the phosphorus content in
the soil water. This labile phosphorus, as
described by Mengel and Kirkby (1978),
can be viewed as reserve phosphorus be-
cause it buffers the soil solution pre-
venting the phosphorus concentration
from dropping below 0.2 to 0.3 ppm.
Thus, while the concentration of phos-
phorus in the soil solution is quite low
compared to that of nitrogen or potas-
sium, phosphorus rarely becomes defi-
cient because the reserve labile pool
constantly replaces the phosphorus re-
moved from the soil by plant roots. It
follows, therefore, that phosphorus
fertilizer applications do more to es
tablish and maintain a reserve supply
within the soil than they do to meet the
needs of lawn grasses directly. A fertil-
izer application made today may con-
tribute to the phosphorus needs of the
lawn for the next fifty years.

quire a constant supply of phosphorus,
it is important to know how this nutri-
ent functions in plant metabolism. Bas-
ically, phosphorus has two roles: a
structural and energetic function. Phos-
phorus, together with the five-carbon
sugars ribose and deoxyribose, forms
the backbone of the nucleic acids RNA
and DNA. Without phosphorus, the
fundamental structure of these critical
molecules would be impaired and nu-
cleic acid production will decline. This
means protein synthesis, which depends
upon RNA, will be inhibited and meta-
bolic processes generally will slow
down. Phosphorus also is a structural
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(Figure 1) Reaction catalyzed by the enzyme glutamine
synthetase. Note transfer of P from ATP to glutamate before
NH 4+ is added to glutamate.

component of many polar lipids which
constitute the core of cellular mem-
" branes. A lack of phosphorus will retard
membrance synthesis which, in turn, will
~ depress cellular development and proper
membrane functions such as nutrient

transport and the perception of environ-

mental stimuli. These uses of phosphor-

us bind the element into complex organ-

ic molecules and make it relatively im-
mobile within the plant. When this oc-
curs at the expense of the soluble phos-
phate supply within plant cells, it inter-
feres with the second role of phosphor-
us, that involved with energy metabo-
lism.

Probably the most important func-
tion of phosphorus in plants is its cen-
tral role in activating small organic mol-
ecules so they can enter into metabolic
reactions. For this role, phosphorus is
normally transferred via the molecule
adenosine triphosphate (ATP). To il-
lustrate this function of phosphorus,
let us consider the reaction catalyzed
by the enzyme glutamine synthetase
(Fig. 1). This is a very important chem-
ical reaction because it is the primary
route by which nitrogen enters into
the metabolic pathways of plants, The
purpose of this reaction is to combine

ammonium jon with the amino acid
glutamate to form glutamine. Once
glutamine is made, its amide-nitrogen
can then be transferred from molecule
to molecule, resulting in the biosynthe-
sis of all amino acids, proteins, hor-
mones, and other nitrogen containing
compounds.

Phosphorus’ most im-
portant function is its
central role in activating
small organic mole-
cules so they can enter
into metabolic reactions

One problem with this reaction is
that its equilibrium favors the produc-
tion of glutamate and ammonia from
glutamine which is the reverse of the re-
action needed to assimilate nitrogen. To
make the reaction proceed in the for-
ward direction and make glutamine, the
glutamate molecule is first activated by
forming the phosphate ester. Here a
phosphate is donated by ATP and this

reaction is strongly favored in the for-
ward direction. The ammonium ion
will now react readily with the phos-
phate ester displacing the phosphate and
forming the amide glutamine. This re-
action is also strongly favored in the
forward direction. The phosphate re-
leased during glutamine synthesis can be
recombined with ADP to reform ATP
through the energy derived from photo-
synthetic light reactions.

In this reaction as in numerous
other metabolic operations, an ener-
getically unfavored reaction is allowed
to occur by first forming a more highly
reactive phosphate ester which then can
enter into a chemical reaction and form
the desired product. Phosphorus in
these reactions can be thought of as
the grease which allows the metabolic
machinery to operate smoothly. Phos-
phorus in ATP can also be used direct-
ly to provide the energy for nutrient up-
take into plant cells. This process was
described in an earlier ALA article
(Hull, 1982).

The critical role played by phos-
phorus in plant metabolism becomes ap-
parent when the element is withheld.,
Red fescue and creeping bentgrass were
grown hydroponically with nitrogen and
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(Figure 2) Turfgrass cultures grown hydroponically in nutrient
deficient solutions. Left to right: complete nutrient solution,

minus N, and minus P.
A. creeping bentgrass B. red fescue

American Lawn Applicator

phosphorus omitted from some cultures
(Figure 2). The most obvious response
to limiting phosphorus was a smaller,
more fragile, root system, especially
in red fescue. By comparison, deficient
nitrogen resulted in more extensive root
growth. This root response to low nitro-
gen supply has been discussed by John
Street (1982) in terms of less energy
consumption for shoot growth leaving
more energy for root development.
When phosphorus was deficient, meta-
bolic activity declined in both roots
and shoots resulting in less growth gen-
erally. The extensive study by Hall and
Miller (1974), summarized in Table 1,
demonstrated the dramatic increase in
shoot growth promoted by a greater
phosphorus supply. This growth stimu-
lation was reflected in improved turf
quality. Phosphorus stimulated growth
affects shoots and roots equally. It does
not favor shoot growth at the expense
of root growth as nitrogen does. From
these observations, it is clear that ade-
quate phosphorus is essential for opti-
mum lawn growth and quality which in
turn can contribute to greater disease
resistance and recovery from injury,

In a Rhode Island study (Hull et al.
1979), we demonstrated that the in-
clusion of phosphorus or potassium

TABLE 1: Marion Kentucky bluegrass response to eight Phos-
phorus levels incorporated into the soil (Hall and Miller 1974).

Phosphorus Clipping P-leaf Soil Turf ‘
added growth rate content Testf Quality:t
parts/2 million g/m2/day % KgP/ha

0 0.22¢ 027¢ 140a 24a
10 0.54d 026c 104a 4.7b
20 0.60d 0.28¢ 96a 46b
40 093¢ 030c 115a 59¢
80 1.19b 0.34b 10.1a 7.1d
160 1.24b 039a 227a 73d
320 1.33 ab 045a 374b 80e
640 141a 045a 2244c 84e

* Means in a column followed by the same letter are not significantly dif-

ferent at the 5% confidence level.
t Soil tested 5 October.

+ Turf quality scores: 10 = ideal turf.

with nitrogen fertilizer tended to in-
crease the resistance of “Merion" Ken-
tucky bluegrass turf to stripe smut (Fig.
3). When the grass was free of disease
(Fig. 3A), no differences in turf quality
could be detected between the four
fertilizer nutrient combinations used.
However, when stripe smut was preva-
lent, turf receiving nitrogen alone was
most infected and this resulted in lower

quality scores (Fig. 3B). Bluegrass re-
ceiving phosphorus or potassium along
with the nitrogen was of significantly
higher quality because it was less dis-
eased. Stripe smut was least damaging
to the turf which had received the
fertilizer containing phosphorus and po-
tassium along with the nitrogen. Again,
because phosphorus promoted efficient
metabolic activity, the grass was better
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(Figure 3) Seasonal turf quality scores of Merion Kentucky

bluegrass plots fertilized with four nutrient combinations,

A. Healthy turf. B. Turf infected with stripe smut, (Hull et al,

1979)
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able to resist infection.
Phosphorus is easily overlooked in

turfgrass nutrition because there nor-
mally is no obvious rapid response fol-
lowing the addition of phosphorus. Cer-
tainly no response anything like that ob-
served after a nitrogen application is
ever noted for phosphorus. Normally
lawn grasses do not show phosphorus
deficiency symptoms even when that
element is in short supply. In a care-
fully maintained field experiment at
the University of Connecticut, Professor
Bill Dest obtained phosphorus defi-
ciency symptoms on “Penncross’ creep-
ing bentgrass grown on a sandy soil with
a history of little phosphate fertilizer
use (Fig. 4). The purple coloration of
the low phosphorus grass was caused by
an accumulation of the pigment antho-
cyanin which is synthesized when sim-
ple carbohydrates accumulate in leaf
cells. Because proteins and complex
carbohydrates depend upon the pres-
ence of phosphorus for their synthesis,
simple sugars tend to accumulate when
phosphorus is lacking and these in turn
stimulate anthocyanin production,

(Figure 4) Phosphorus deficiency symptoms on Penncross
Creeping bentgrass turf. A. July 1979. Left: Normally Fertil-
ized, Right: Minus P. Kodachrome. B. October 1978. Center
plot minus P. EkRtachrome. (Photos by William M. Dest, Univ,

of Connecticut)



Phosphorus

TABLE 2: Phosphorus content of dry leaf tissue and clipping growth rate
(grams/sq. meter/day) of 15 KentucRy bluegrass cultivars.

Clipping
Date % P % K Growth Rate
1978
26 May 0.44 a* 254a Ki2a
28 July 0.33¢ 231b 0.96 b
8 Sept. 0.27d 247a 1.61a
23 Oct. 0.35b 1.7/3¢ 0.39¢
1979
22 June 0.19b 1.68 d 0.14c
31 July 0.10d 1.79c 0.10c
31 Aug. 0.17c 2552 094 a
15 Oct. 0.44 a 242b 0.84b

*Numbers in a column for each year followed by the same letter are not

significantly different.

Professor Dest also determined that
leaf tissue from phosphorus deficient
turf contained approximately 0.15 to
0.20% phosphorus compared to 0.34%
found to be required for normal turf
growth by Madison (1971). Leaf tissue
analyses can be interpreted as an indica-
tion of the phosphorus nutritional sta-
tus of turfgrasses if the grass is actively
growing. A recent Rhode Island study
(Mehall et al. 1983) compared the phos-
phorus and potassium content of leaf
tissues from 15 Kentucky bluegrass
cultivars throughout two growing sea-
sons (Table 2). When the grass was pro-
ducing clippings at a respectable rate,
greater than 0.4 grams dry matter/
square meter/day, the phosphorus con-
tent of leaf tissue was in the range of
0.25 to 0.45% indicating adequate phos-
phorus nutrition. However, during the
dry summer of 1979 when turf growth
was slowed dramatically, the phospho-
rus content of leaf tissue was in the
range which could indicate a phos-
phorus deficiency, 0.17 to 0.19%,
yet no phosphorus deficiency symptoms
were observed. This indicates that tissue
analyses of environmentally stressed
plants or plants that are growing very

slowly cannot be interpreted readily as
an indication of plant nutrient status.
Leaf tissue analysis is meaningful only
when plants are undergoing reasonably
rapid growth. The creeping bentgrass
analyzed in the Connecticut study was
so maintained that growth was active
and as such, the leaf tissue analyses
could be interpreted as a nutritional in-
dicator.

By comparison, the potassium con-
tent of drought stressed bluegrasses
showed much less variability. Apparent-
ly the ability of turfgrasses to obtain
potassium is less controlled by environ-
mental factors than is phosphorus re-
covery. Consequently, leaf tissue analy-
sis for potassium is a more reliable in-
dicator of nutritional status than is leaf
phosphorus analysis.

Soil analyses also frequently fail to
indicate accurately the amount of phos-
phorus available to lawn grasses. Madi-
son (1971) provided an instructive re-
view of the relationship between ex-
tractable soil phosphorus and that re-
covered in lawn clippings. It is not un-
common for clippings collected over a
growing season to contain two to five
times as much phosphorus as was in-

dicated being available to plants based
upon chemical extraction of the soil.
This is because the amount of labile
phosphorus which enters the soil solu-
tion in response to plant removal of
phosphorus from this solution (phos-
phate buffering capacity) is only partly
estimated by most soil extraction pro-
cedures.

This leaves the lawn care profes-

sional in something of a dilemma with
regards to phosphorus fertilizer use. Soil
and tissue tests are not easily interpret-
ed and turfgrasses almost never exhibit
phosphorus deficiency symptoms. Yet
phosphorus is an essential element for
normal metabolic function which can
greatly influence the capacity of lawn
grasses to recover from mechanical in-
jury, to absorb other plant nutrients,
and to resist disease infection. It is con-
venient, therefore, to apply little fertil-
izer phosphorus and rely upon the soil’s
labile phosphate to enter the soil solu-
tion and satisfy the needs of turfgrass- -
es. This assumption of phosphorus avail-
ability is probably valid in most soils -
with a long history of garden or agricul-
tural use. Phosphate fertilizers applied
over many years may have increased the
labile pool within the soil to such an
extent that new phosphorus may not
be needed to support good lawn growth.
On the other hand, lawns established on
forest sites or on areas long out of agri-
cultural production may have little
labile soil phosphorus to draw upon and
may experience incipient phosphorus
deficiency. It is probably in the lawn
managers best interest to consider the
history of fertilizer use on each site and
increase the phosphate application to
equal that of potassium on those areas
where phosphorus reserves may be low.
In any event, phosphate fertilizer ap-
plied to the soil is never wasted because
most of it enters the labile pool and
will slowly become available to plants
for many years.
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Professional Lawn
Equipment

Rugged Minnesota Wanner truck, trailer and skid mounted sprayers meet lawn care
professionals’ most exacting specifications. Single or multiple compartment tanks range
in size from 65-1500 gallons fabricated from stainless, mild steel or polyethylene, with
mechanical agitation available to provide optimum chemical mixing. We manufacture
a complete line of sprayers, pumps, controls, and turf care accessories, all with Minnesota
Wanner quality and dependability!

See us at the Show

For more information contact:
MINNESOTA WANNER CO.

5145 Eden Ave. So.
Mpls., MN 55436 612-929-1070

Circle No. 7 on Reader Reply Card

Lawn Care Management System

A comprehensive computer system
designed specifically for the lawn care
industry. Manages accounts receivable and
treatment scheduling as well as leads.
service calls, and product usage. An
economical and easy-to-use system for
both small and large lawn care companies.

For acomplete product description, write
or call:

Q Practical Solutions, Inc.

100 E. Wilson Bridge Rd
% Worthington, OH 43085
(614) 436-9066
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S SAVE $
THOUSANDS PER YEAR

in fuel, equipment, and chemicals and improve
productivity and environmental safety.

LV2001-SI
«sprays 5 acres
« targets pesticides

*12 volt pumps &
agitation

+N0 paint tanks &
decking

«mounts on mini or
full size pick-ups
simple to use

BEAT THE COMPETITION: The advanced low volume LV2000 series
sprayers and Injection Gun System are designed, built, and proven in pro-
duction lawn spraying by PRO’s with 10 years experience to give YOUR
COMPANY the competitive edge.

LEASE TERMS AVAILABLE

Spray smarter and fight unreasonable pesticide laws. Your order generates
a donation to the PLCAA sponsored Pesticide Public Policy Foundation.

CALL: Tom Jessen at Perma-Green Supreme
(219) 663-8417 or 769-8313 COLLECT

Sprayer
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More lawn care compani

LONG LASTING TANKS:
Tanks are available in stain-
less or mild steel with the
option of a single or multiple
compartmented spray unit.
All tanks are baffled and
double welded to guard
against cracking.

in the United States and Canada 1
Professional Turf Equipment spray equipmer

SPECIAL BEDS: specially
treated wooden beds assure
long life. Our bed rails are
fully enclosed channel to
minimize rust and corrosion.

REMOTE THROTTLE: A re-
mote throttle control and
tachometer allow the appli-
cator to set his pressure
and volume accurately and

conveniently.

HOSE REELS: Heavy d
electric hose reels comg
with 300 foot of hose &
for easy unrolling and
ing. Standard units
equipped with single

DRY MATERIAL COMPARTMENT:
You no longer need to haul bags
of dry material. The rear compart-
ment may be equipped to haul
bulk granular products. A handy
hopper is located in back to allow
your applicators to fill their spread-
ers with one pull of a lever. Now
you can spread and spray at the
same time with your dry material
protected.

however, units may be
with multiple reels.

CHEMICAL INDUCTOR: Our unique
inductor system enables your ap-
plicator to custom blend products
on site. With a multiple compart-
mented unit, he can transfer ma-
terial from one compartment to
another and custom blend in any
compartment.

These are just some of the reasons why
Professional Turf Equipment is the leader
in custom lawn and tree spraying equipment.
Custom sprayers tailored to your operation
allow you to design the equipment for your

HIGH VOLUME PUMP: Our
dual stage centrifugal pump, is
durable, requiring little mainten-
ance. Itis capable of pumping and
suspending granulated materials
such as IBDU®or powders. How-
ever; this system is so versatile
that high pressure pumps may be
added for tree work or units may
be equipped to spray both trees
and lawns from separate compart-
ments and hose reels.

method of operation. Our unique agitation
system provides maximum agitation without
shafts or bearings to cause leaks or break-
downs. That's why we're number one when
it comes to custom lawn and tree equipment.




§ WHEN A SELF-PROPELLED UNIT
| IS NEEDED, OUR “SKID RIGS"
W HAVE THE ANSWER. Heavy duty
construction provides you with a versa-
I tile sprayer as well as a light weight unit.
These sprayers come with all the fea-
ures of our bigger units plus a heavy
duty commercial engine. Available as
I pick-up units or full size sprayers these
sprayers can be built to your size speci-
I fications. No other self-propelled spray-
ers offer the durability and versatility of
I Professional Turf Equipment sprayers.

)

@ Available in the
size you want,

® Heavy duty electric
start engine.

@® Your choice of
pumping systems.

@ Steel or "'Poly"’

tanks available.

)
brofessional Turf Equipment

400 NORTHTOWN RD.
NORMAL, ILLINOIS 61761

ALL US (309) 454-2469 —

|
|
l

GET DOUBLE DUTY FROM YOUR IN-
TERMEDIATE PICKUP. Now available as a
single or a dual compartment sprayer with a 220
gal. capacity, this unit allows you to use your
small size pick up as a service unit as well as
increasing your production capacity. This sprayer
is also capable of spraying trees up to 35 feet or
special lawn applications such as fungicides or
weed retreats.

@ Electric hose reel.
@ Available as 1 or 2 tanks.

@ Manual start HD engine.
@ Light weight.

Have representative give me a call.
Interested in further information.

NAME:
TITLE:
COMPANY :
ADDRESS:

City State Zip

!
|

TELEPHONE:
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You can worry about turf
problems caused by too much
or too little water, or you can
use AQUA-GRO, the water

® management
AQUA-GRO.
® GRO is a blend

of non-ionic organic wetting
agents, 100% active ingredient
with residual effectiveness

in all soils.

AQUA-GRO ELIMINATES
LOCALIZED DRY SPOTS
...AND COMPACTION.
AQUA-GRO is the specially
formulated wetting agent that
reduces water surface tension
ensuring faster, more uniform

penetration and drainage
through hard-to-wet soils and
thatch.

AQUA-GRO also relieves
compaction by improving water
penetration, drainage and
aeration in high traffic areas.
There’s less need to aerify, or
resort to costly rebuilding.

AQUA-GRO INCREASES
FERTILIZER AND
PESTICIDE ACTIVITY.
You get more from your turf
chemical investment with
AQUA-GRO. Turf chemicals are
uniformly distributed
throughout AQUA-GRO treated
soils, so chemicals are used by
plants more efficiently. And

For free illustrated brochure and more information call TOLL FREE 800-257-7797, in N.J. 609-665-1130
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AQUA-GRO helps turf

chemicals penetrate thatch.
AQUA-GRO REDUCES

WATERING COSTS 30-50%.

AQUA-GRO reduces irrigation
costs, because water is used
more efficiently. There’s less
run-off and less evaporation...
you use less water, plants get
more. AQUA-GRO helps you get
your turf through the hottest
weather. And AQUA-GRO lasts,
because it won't leach.

Let AQUA-GRO relieve your
tension. Available in liquid
concentrate or spreadable
granular formulations from
your AQUA-GRO distributor.

:"ad, AQUATROLS CORPORATION OF AMERICA, INC
s 143 n Avenue. Pennsauken. New Jersey 08
D‘bvq\‘m ’ i



November/December 1983

19

Chemical Additives—
Clearing the Confusion

by Robert Moore, Aquatrols Corp.

Robert Moore is a chemical engi-
neer and developer of a commercially
available soil wetting agent. Moore
earned a chemical engineering degree
from Cornell University, and was form-
erly a research scientist with Mobil Oil
Company.

here are a host of chemical ad-

ditives available that increase

the performance and effective-
ness of many spray solutions— including
water— commonly usced in turf and hor-
ticultural management. These additives,
known as adjuvants, surfactants, pene-
trants, emulsifiers, spreaders, wetting
agents and many other names, are all
too often confused and misunderstood,
and in some instances even misrepre-
sented by their manufacturers. This
article is intended to clear the confusion
surrounding these useful tools, and to
replace the vague miracles and mys-
teries with concrete results and reasons.

The first term, adjuvant, is the most

general of all the terms previously men-
tioned. The chemical dictionary defines

an adjuvant as: ‘A subsidiary ingredient
or additive in a mixture which contrib-
utes to the effectiveness of the primary
ingredient.”” In other words, an adjuvant
is any substance which, when added to
a chemical treatment, increases the per-
formance of that chemical. For ex-
ample, a chelating material, which im-
proves a chemical’s availability, is an ad-
juvant.

Most of the adjuvants that turf and
horticultural professionals tank mix
with liquid chemicals fall into the cate-
gory of chemical additives known as
surfactants. The word surfactant comes
from a contraction of ‘“‘surface-active-
agent”. The chemical dictionary defini-
tion of a surfactant is: ‘“Any compound
that reduces surface tension when dis-
solved in water or water solutions; or
which reduces interfacial tensions be-
tween two liquids, or between a liquid
and a solid.” This again is a very general
definition, and covers a multitude of
materials.

There are three categories of surfac-
tants: (1) detergents; (2) emulsifiers;
and (3) wetting agents.

All three types of surfactants have
the same basic chemical mechanism, but
each behaves differently depending on
the nature of the surface or surfaces
treated. More simply stated, adjuvants
differ in how they are adsorbed on soil
or leaf surfaces. Surfactants can improve
the effectiveness of pesticide and fluid
fertilizer solutions, as well as increase
the availability of water in the plant
root zone. However, certain types of
surfactants are phytotoxic and should
not be used in the turf and horticultural
situation. Which types of surfactants are
phytotoxic? That depends largely on
whether the detergent, emulsifier or
wetting agent surfactant is anionic, cati-
onic, or non-ionic.

Before explaining each of the three
categories of surfactants, it is important

to understand the difference between
anionic, cationic and non-ionic types of
surfactants. The anionic types of surfac-
tants are negatively charged. They are
generally composed of either sodium,
potassium, or ammonia salt, and are
most frequently used to reduce surface
tension or for rapid wetting. Many types
of detergents are anionic surfactants;
and some are phytotoxic.

The cationic types are positively
charged surfactants. Phosphates or qua-
ternary ammonium compounds are ex-
amples of cationic surfactants. These
materials tend to exhibit the highest de-
gree of toxicity to plants.

The lease phytotoxic, the non-ionic
types of surfactants, do not form
charged particles at all. They are there-
fore much less chemically active and
have wider use applications in the turf
and horticultural industries.

Three categories of sur-
facants: detergents;
emulsifiers; and wetting
agents

Now let’s take a look at each of the
broad catagories of surfactants in great-
er detail.

First, let’s look at detergents which
reduce the surface tension of water and
are rapid wetters. Detergents work by
concentrating at oil-water interfaces.
Detergents emulsify dirt particles and al-
low them to be rinsed away. In the turf
and horticultural situation, detergents
should be avoided because of their
tendency to weaken soil structure (by
decreasing soil aggregation) and their
high degree of toxicity to plant tissue.
Detergents, however, can be used on
plant tissue in small amounts, but they
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Water drops are held together by natural molecular bonds,
known as surface tension. Wetting agents reduce water surface
tension, encouraging more uniform water penetration and
distribution.

should be generally avoided.

The second type of surfactant,
emulsifiers, are compounds that hold
two or more materials— usually liquids
that do not mix— in stable suspension.
Emulsifiers are a type of surface-active-
agent, and like detergents reduce surface
tension at the interface of the suspend-
ed material and the solution, Many
pesticides commonly used in the turf
and horticultural situation are emul-
sions, also known as flowables and
emulsifiable concentrates. The surfac-
tants in these materials are tied up by
stablizing the suspension or emulsion,
and usually have little or no effect on
any other solution with which they may
be mixed.

The third surfactant category, wet-
ting agents, are surface-active-agents
which, when added to water, cause
water to penetrate more easily into, and
to spread over the surface of another
material by reducing the surface tension
of the water.

Frequently, you hear the statement
that detergents and wetting agents are
the same, Yet, there are significant dif-
ferences between the two types of

surfactants. It is important that you see
the difference. Detergents primarily wet
and emulsify oils, dirt, soils, while wet-
ting agents primarily penetrate, wet, and
spread.

Wetting agents work by reducing
the strength of the natural molecular
bonds that hold a
water drop together. There are several
classes of wetting agents, each with its
own unique function and purpose in
the turf and horticultural setting.

First, wetting agents are used as
spreaders; by lowering the surface ten-
sion of water they allow the pesticide
with which the spreader is mixed to
spread out and wet a larger area.

A wetting agent combined with a
resinous material is a spreader-sticker.
Upon drying, a spreader-sticker forms a
film that is tacky, aiding the pesticide
with which it is mixed to resist washing
by rain, or irrigation water. Unfortu-
nately, some spreaders are sold as
spreader-stickers. These products do a
good job of wetting but little to aid
pesticide retention. Let the buyer be-
wadre.

surface tension

Spreader-activators are vet another

class of wetting agent. They exhibit
good penetration, adsorption, wetting
and spreading characteristics. Spreader-
activators improve the effectiveness of
the chemical solutions with which they
are mixed by improving absorption and
penetration.

The final class of wetting agents are
called soil wetting agents. These ma-
terials, while similar to the spreaders
and spreaders-activators, have some un-
usual characteristics that set them apart
from the other types of wetting agents,
surfactants and adjuvants. Soil wetting
agents are used to control conditions in
the root zone of plants. They enhance
water distribution, drainage, and nu-
trient availability as well as improve
aeration. In order to work effectively,
much larger quantities of soil wetting
agents are required as compared to wet-
ting agents used as spray adjuvants. Uni
versity tests from Cornell, Michigan,
Maine, Nebraska, Ohio, Texas, Califor-
nia, and other universities, all show the
need for a minimum of approximately
16-0z. of active ingredient/1000 sq.ft.
to effectively correct or prevent adverse
growing conditions in the root zone of
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turf or ornamental plants. Compare this
to a spreader treatment of about 16-0z.
active ingredient/100 gallons of spray
which will cover three acres. Soil wet-
ting agents work at a concentration 100
to 150 times that of spreaders, there-
fore, wetting agents that are horticultur-
ally safe as spreaders may not be safe as
soil treatments,

In addition, the way in which a
given wetting agent adsorbs on the soil
particles can determine its degree of

| plant toxicity, its proneness to leaching

and the length of its residual activity.

A weakly adsorbed soil wetting agent
remains in the water phase of the soil
solution. Heavy rains or excess irriga-
tion will rapidly leach weakly adsorbed
wetting agents out of the root zone. In
addition, if the wetting agent remains in
the soil solution, it may be translocated
into the plant. Recent data from the
University of California and Michigan
State have shown that translocated soil
wetting agents have a detrimental effect
on turf and ornamental plants.

Thus, the soil wetting agent of
choice, besides being a good penetrant
and spreader, must exhibit very low
plant toxicity and very high adsorptive
behavior. Obviously, the type of adju-
vant-surfactant that is most appropriate
for use in turf and horticultural work is
the non-ionic wetting agent.

When purchasing an adjuvant, it is
important to match the adjuvant to
the job. Read the label and ask ques-
tions. Don’t accept hearsay and gener-
alizations.

The following are some guidelines
for choosing a wetting agent. First,
don’t buy water. Ten out of 12 prod-
ucts on the market contain between 75
percent to 90 percent water. Second,
take the time to learn about the chem-
istry of the wetting agent. Is it a single
type or a blend? Blends are broad spec-
trum and are active in more types of
soils. Third, find out the residual. One
wetting agent on the market biode-
grades in only four to seven days. Some
are weakly adsorbed and leach readily.
Fourth, ask about phytoxicity. Wetting
agents that don’t adsorb can be taken
up by the plant and effect its growth.

Become a wise buyer so that you
get the best results from your invest-
ment of time and money.
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Lakeshore Equipment & Supply Co.
LESC® probucts

For ALL Your Lawncare NEeebs

FERTILIZERS
CHEMICALS

including Lescosan*

Call Barb Today to Place Your Order!

= — Ve (800) 321-5325
5 Nationwide

(800) 362-7413
In Ohio

Lescosan™ (Betasan— registered trademark of Stauffer Chemical Co.)
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Turfgrass Slides

1. The Botanical Characteristics of Turfgrasses—excellent
for identification. 80 slides, $30.00

2. Diseases of Turfgrasses—focuses on diseases. 80 slides.
$30.00. Cassette narrative and color booklet available at
additional cost

3. Microbiology of Turf Soils—simplified microbiology
and biochemistry series, 81 slides, $30.00

4. Roadside Turfgrass—illustrates problems and solutions
that typify roadside environments. 80 slides. $30.00

5. Soil Fumigation and Sterilization—aid for using chemicals
for fumigation and sterilization. 46 slides, $20.00

6. Safety in Pesticide Application—adds an important dimen-
sion to understanding pesticides in turfgrass management
77 slides, $30.00

7. Thatch in Turfgrass— provides up-to-date information re-
flecting state-of-the-art knowledge of thatch. 71 slides,
$30.00

Crop Science Society of America, Dept. ALA,
677 South Segoe Road, Madison, Wisconsin 53711

Add $1.00 on foreign orders. Shipping
charge added if not prepaid.
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STAINLESS STEEL
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PRECISION TANK
& EQUIPMENT CO. sk
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DRAWER D, VIRGINIA, IL 62691/Ph: 217-452-7228 ‘ hi 6 o

e
SPECIFICATIONS: 430 to 520 GALLON CAPACITY

Constructed of type 304 stainless steel —equipped with standard openings
shown

SPECIFICATIONS: 830 to 1600 GALLON CAPACITY

» 16" MANHOLE with 10" FILL
re—— 30—
o | 1" VENT

D e ¢ Py
— ' l' 1 SINGLE — DOUBLE & TRIPLE
! COMPARTMENT TANKS ARE
MODEL CAPACITY DIAMETER LENGTH AVAILABLE.
SS-43-A 430 gallon 44" 60"
SPECIAL DESIGN TANKS WILL
SS-52-A 520 gallon 44" 72" BE QUOTED,
[ SO PLEASE CALL!
'
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MODEL | CAPACITY | DIAMETER LENGTH

NT-55 550 gallon
NT-75 750 gallon

48 J2
56
NT-100 1,000 gallon 48"
56
56
64

72"

NT-120 | 1,200 gallon
NT-150 1,500 gallon
2,000 gallon

NON-PRESSURE
MILD STEEL TANKS
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What Is P3F?

n September 21, 1983, repre-
sentatives from pesticide man-
ufacturers, formulators, distri-

butors and users met in Washington,
D.C., for the sixth time since December
1982, to formally implement, for the
benefit of pesticide users and the public
at large, a pro-pesticide foundation.
P3F (Pesticide Public Policy Founda-
tion) will serve anyone interested in the
continued and safe use of pesticides.

WHAT ABOUT NELF?

For those of you who have been
following the development of this effort,
do not be confused by the previously
announced name NELF (National
Environmental Lawn Foundation). The
same organizing group has been involved
with this issue from the beginning and
elected to change the name from NELF
to Pesticide Public Policy Foundation
for a variety of reasons. PPPF more
clearly represents the issue:

Pesticide— specific use of this word

zeros in on the issue.

Public Policy— indicates that the
effort is directed at guiding
and moulding policy in general,
regarding the use of pesticides
for the benefit of society.

Foundation— implies the need for
aggressive educational programs
for both pesticide users and the
general public.

WHO ARE P3F RESOURCES?

At this writing, P3F has received
formal endorsement by the urban for-
esters via the National Arborist Associa-
tion, and the lawn care industry via the
Professional Lawn Care Association of
America. Efforts are under way to ob-
tain the endorsement of all the national,
regional, and state organizations that
have an interest in the continued and
safe use of pesticides. This effort is not
limited to only the obvious groups who
could be characterized as direct pesti-
cide users. Essentially, everyone is a
consumer of pesticides, directly and
indirectly.

WHY ANOTHER ORGANIZATION?

There are hundreds of so<alled
special interest groups at the national,
regional, state and local level who, for
a variety of reasons, would like to, re-
strict the use of pesticides. On the
other hand, there is not one single
national organization that generically,

by Jerry Faulring, Hydro Lawn

crossing all disciplines, exists to provide
balance in this increasing national
debate. Likewise, there are several
groups positioned to preserve pesticide
use, but without exception, each group
or organization focuses on only a very
small part of the issue. Therefore, the
need for a single, national organization
postured to represent the balancing
entity in the debate is needed and in
fact is long overdue.

Why have the Arborists and Lawn
Care Industries taken a lead role in the
development of P3F when so many
others are affected by the issue? Ina
word, itis VISIBILITY.

Not a day goes by when one cannot
find an arborist or lawn care truck
plying its trade in a highly visible
manner in the urban/suburban setting.
Thus, the opposition in many cases has
focused their efforts toward these user
groups in recent months and years.
Even though the entire society will be
affected by pesticide use restrictions,
and therefore have a vested interest in
the issue, opposition momentum is most
readily mobilized against the most
visible pesticide users first.

WHO WILL FUND P3F?

It would be nice if everyone who is
a beneficiary of pesticides would, upon
solicitation, write out a check to P3F to
accomplish its purposes and goals. This
will not happen.

The populace will react when food
costs rise sharply, food supplies are in-
terrupted, our trees and recreational
turf disappear, our clothing costs rise
sharply, our homes and offices decay,
our lives are shortened or lost due to
vector transmitted disease and so on.

To answer the question, however,
P3F will be funded by those who have
the most to lose NOW. It’s you and
me, and organizations like ours that will
not be in business if restrictions and
over-regulation preclude us from using
pesticides. And, at least initially, those
with the greatest visibility in the issue
have the mandate to carry the ball.

WHAT ARE THE IMMEDIATE
PLANS FOR P3F?

The Pesticide Public Policy Foun-
dation has established three primary
purposes:

1. Organize a network of state or-
ganizations for the purpose of insuring
the presence of a response mechanism
when state and local governments con-
sider pesticide use legislation. Further,

these state organizations will provide
the now missing vehicle for alerting P3F
of pending local issues.

The state organization, for the most
part, will be comprised of volunteers
such as yourself. If you have an interest
in serving at this level, please write to
your trade association or P3F at the
addresses listed below.

2. Assist the public in determining
what constitutes reasoned public policy.
In other words, educate people so that
societal behavior patterns match facts in
assessing risks for purposes of regulating
desirable health and economic pesticide
related activities. Although the results
of this effort will take time, we must
concern ourselves with adjusting atti-
tudes on a more permanent basis as
opposed to the first purpose which serves
to satisfy immediate concerns.

3. Respond to federal legislative
and regulatory issues of general concern
to pesticide dependent users. Examples
of immediate concern are House Bill
3818, and Senate Bill 1774, which were
introduced last August. These identical
Bills would amend existing FIFRA
legislation and, if passed, would have
profound effects on the entire pesticide
user community.

These Bills will affect almost every
aspect of pesticide manufacture, distri-
bution and use, but of particular interest
to users are the call for:

a. increased record keeping;

b. establishment of buffer
zones when using pesticides
to protect against over-
spraying and drift;

c. pre-notification and sign
posting to warn individuals
present in the areas to be
sprayed.

IS P3F OPERATIONAL?

The P3F is more than just talk even
at this writing. A firm that has special-
ized in representing the positions taken
by P3F for several years has been con-
tracted with to represent P3F and man-
age its daily affairs. An organizing
Board of Directors is meeting regularly
to drive P3F with an aggressive action
plan. Nearly $200,000 has already been
pledged to fund the operation. Two
offices have been established, one in
Washington, D.C. and one in Oregon.
“800” numbers are being installed for
your use to insure adequate and timely
communication. Several printed pro-
motional and educational pieces are
being developed and should be available
within weeks.

(continued on page 24)
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New Sprayer from FMC

Agricultural Machinery Division of
FMC announces availability of its high
pressure sprayer with fiberglass tank.
Tanks are available in 50, 100, 200 and
300 gallon sizes. There are four pump
and engine configurations of this new
sprayer, two with a 5 HP Briggs and
Stratton engine, one with a 7 HP Kohler
engine and one with a 12 HP Kohler
engine equipped with an electric starter.
Depending on the configuration, sprayer
may deliver up to 5 GPM at 400 PSI, 10
GPM at 350 PSI, 10 GPM at 500 PSI
and 20 GPM at 500 PSI.

A stainless steel agitator keeps
spray material from settling or coagulat-
ing and the required pressure is generat-
ed by a Bean piston pump with non
wearing ceramic cylinders. A full range
of accessories, such as hose, guns, reels,
booms and two-wheeled trailer kits for
this sprayer are available from FMC. For
more details, contact Marion Meredith,
FMC Corporation, Agricultural Machin-
ery Division, 5601 East Highland Drive,
Jonesboro, AK 72401, or use reply card.
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aeration or transport.
tearing turf.

deliver penetration.

Tee to green— your best way to Aerate:
TERRA 200 — TERRA 320 AERATOR
@ 200 tines 2" or 5/8" diameter for 2%’ to 3" penetration.
® 36" wide swath with tines on approximately 4’ centers.
® One-pin quick attachment to utility vehicle.
@ Individual tine easily replaced.

@ Entire tine holder easily removed by one bolt.
@® Independent actuation system raises and lowers unit for

® 10 independently rotating discs for easy turning without

® Angle of tines uses forward thrust of towing vehicle to

7& TTlAQACAQNE Products Company

e ———
TERRA 200

AERATOR

P.O. Box 506, Pardeeville, Wl 53954 (608) 429-3402

e ———————
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(continued from page 23)
WHAT SHOULD YOU DO?

First, volunteer to become active in
the state organizations. Some already
exist. Second, make a financial commit-
ment to P3F. If we are to continue
using pesticides in our businesses with a
minimum of excessive regulation, we
must accept the fact that this effort will
be costly.

This job can be done but not with-
out your financial support and personal
involvement. View your expense (time
and money) as insurance that assures
you will stay in business.

HOW MUCH MONEY SHOULD |
PLEDGE?

No one can really identify what this
project will cost. However, it has been
estimated, with serious analysis, that at
least a $1,000,000 annual budget will
be required.

Many ratios have been suggested,
such as 1/10 of 1% to 1/2 of 1% of
chemical sales or one dollar per account
from pesticide users and so on. The im-
portant thing for you to recognize is
that your livelihood is at stake. What
amount is justifiable to insure that
happens?

To aid in accommodating your cash
flow, installment payments on a monthly
or quarterly basis are acceptable.

To answer the question, the amount
you give or pledge is your decision, but
in this case, the obligation to yourself
requires contributions at a level far
greater than you have probably ever ex-
perienced previously.

Where to write for information, to
volunteer your time, or to make a finan-
cial pledge:

If you DO NOT belong to a national
trade association:

Pesticide Public Policy Foundation
1511 K Street, N.W.
Washington, D.C. 20005

Pesticide Public Policy Foundation
253 13th Street N.E.
Salem, OR 97301

If you DO belong to NAA or PLCAA:

National Arborist Association
3537 Stratford Road
Wantagh, NY 11793

(516) 221-3082

Professional Lawn Care Assoc. of Amer.
1225 Johnson Ferry Rd., N.E.
Marietta, GA 30067
(404) 977-5222

+++
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Classified Ads

LAWN SPRAY BUSINESS For Sale
in Florida. Ask for Wayne. (305)
567-1706.

SPRAY TRUCK-— 1979 Chevy one
ton truck- 760 gallon tank — mechan-
ical agitation. Excellent spraying con-
dition. Low mileage. Must sell.
$9200. Call (502)456-6777, ask for
Pat McConnell.

1979 Louisviile FORD TRUCK with
custom designed storage compart-
ments. 1979 FINN LAWN FEEDER
with powaer take off, Both like new,
will sell separately or together. (313)
468-52865.

SPYDER FORKLIFT/TRAILER,
200 hours, exc. condition, Zionsville,
IN $12,400. Call George (317)873
5231 or 873.5937.

SPRAY TRAILER— 300 gal. poly
tank, electric hose reel, brake &
lights. Centrifugal pump and 8 HP
motor, excellent condition. $2,850.
Atwood Lawnspray (313)939.3636

QUALIFIED INDIVIDUAL needed
to work my turf spraying business in
the N.Y., N.J. area. He or she must
be licensed appropriately and be will
Ing to work long hours March-Oct.
Contact Tony Cioffari, Creative
Landscaping, 398 Garibaldi Ave.,
Lodi, NJ 07644 (914)356-2074

WANTED TO BUY — Lawn spray/
tree spray company Or accounts.
S.E. Penn,, central and southern NJ.
Resldential, commercial and indus-
tial accounts any size including
sterilization. Contact Steve after
6 p.m. (215)3578875, or write to
Spray Associates, Box 445, Warring
ton, PA 18976.

TRACTOR/LAWN COMBINE
UNITS (2) No. 179 IH Hydrostatic
tractors w/10 gal. tank on tractor.
Combines are stainless steel with
aerators, 4 granular bins and 20 gal
spray tank. $3,500 per unit, Call
(315)637-6001 or (315)492.3217.

ACCOUNTS WANTED- national
chemical lawn care company seeks
accounts to acquire. Selling price
open for negotiation. If interested,
send name, address, phone number
and number of accounts available to
Dept. B, American Lawn Applicator,
31505 Grand River Ave., Suite One,
Farmington, M| 48024

WANTED TO BUY - Lawn care
company in Midwest (Mich_, Il Ind.,
Wisc.) area. Small to med. size
Chemical turf applications only

no mowing or tree care. Send
information to Lawn Care, P O. Box
361, Grosse Isle, Mich. 48138.

WANTED- Used four wheel self
propelled Hahn or Cushman 120-
175 gallon sprayer for greens. P.O
Box 191, Brentwood, TN 37027
(615)794-6646

LAWN SPRAY COMPANY-— For
sale with 5 trucks, grosses $150,000.
Accu-Spray, (313) 977-8300, ask
for Diane.

WANTED-—Dealers/Distributors for
Ag Spray Hose. Hose is of finest
quality and fully guaranteed. Receive
distributor discounts and supplemeant
your winter Income. Call Dick
Charles, Green Thumb Spray. (516)
485.1919.

SPRAYING EQUIPMENT - pump,
hose and reel. Price $300 negotiable.
Call Northvlille, MI. (313)348-6251
Ask for Bob.

FOR SALE—- 1979 Ford tractor/
loader, 545 tractor, rops, cab and
box scraper. A-1, 800 hrs. (414)
3874542 ask for Dick

SPRAY TRUCK-—-1973 F-600 1200
gal., 1976 C-60 1500 gal,, 1978 C-60
1200 gal., all have mechanical agitation
Hannay reel, FMC pump, aux. 8 H.P,
engine for pumping system. Excellent
condition. Biddle Lawn Care Inc.,
{217) 359-7012 ask for Dick.

ACCOUNTS WANTED- in Ohio:
Cleveland, Akron, Canton, Ashtabula,
Youngston areas. Selling price open
for negotiation. |f interested, send
name, address, phone number and
number of accounts to: Robert
Naylor, P.O, Box 201, Hudson, OH
44236, (216) 656-1111.

GREAT PLAINS

ASSOCIATES LTD.  LIQUI/\ LAWN

P.O. Box 547, Niles, MI 491200547
Next time you feel

like handling bagged fertilizer,
lie down till the feeling

passes.

OKING GHEAT W

LIQUICSLAWN

LIQUI-LAWN FOOD 14-2.7-2S
% N IS FORMOLENE
% K is SALT FREE

Complete Liquid fertilizer blends with FORMOLENE ™ fertilizer as a source of low bum nitrogen

“"We Service the Independent Lawn Care Industry,”

LIQUID
FERTILIZER

CALL
(616) 683~7463
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DECEMBER

NEW JERSEY TURFGRASS EXPO ‘83

@d/erw[d 4 of fuerzfj

UNIVERSITY OF TENNESSEE

MAY

e

December 5-8. Resorts International DEPARTMENT OF ORNAMENTAL
Hotel, Atlantic City, New Jersey. Contact HORTICULTURE AND LANDSCAPE Heavy ,DUty
Dr. HenryW. Indyk, Soils and Crops Dept.,, DESIGN THREE DAV “TURF & Measuring Wheel
Cook College, P.O. Box 231, New Bruns R N NORTH CAROLINA TURFGRASS Used by
wick, NJ 08903 (201) 932-9453 AND LANDSCAPE FIELD DAY— 5
o January 23-25. U.T. Knoxville May 23. NCSU Turf Fleld Plots, Welded one of

$ y Contact Dr. L.M. Callahan, Prof. of Raleigh, NC. Contact J.M. DiPaola, A h s

14th ANNUAL G.G.C.S.A./U. of Ga Turf Management, Box 1071, Univ. 1126 Willlams Hall, NC State Unliver- Construction the Largest

TURFGRASS CONFERENCE

of Tennessee, Knoxville, TN 37901

sity, Raleigh, NC 27650. (919) 737- Lawn Care
December 14-15. Center for Con (615) 974-7324 2657. N " Companies
tinuing Education, University of Georgia Wide Wheel-1% ~Omp
Athens, GA 24th ANNUAL vIiKGINIA TURFGRASS TENNESSEE TURFGRASS MAN- inthe US A
CONFERENCE AND TRADE SHOW AGEMENT RESEARCH FIELD DAY 2
January 18-20. Williamsburg Hilton & EQUIPMENT SHOW— Cushioned Great for
OHIO TURFGRASS CONFERENCE & and National Conference Center, May 29. University of TN Turf- Handle G"
TRADE SHOW Williamsburg, VA t Dr. John R grass Management Research Field Plots p Measuring Roads
December 6-8. Contact Dr. John Hall, 111, Agronorm apt., VPI&SU, on the Agricultural Campus at U.T. Parking Lots, and
Street, OTF, 2021 Coftéy Rd., Columbus Blacksburg, V 294, (703) 961 Knoxville. C:"'ﬂ_ﬂ P'- L-Maiﬂ':fa"‘“-g Metal
Ohio 43210 (614) 422-2047 5797 8'namez‘g-ﬂllﬂ g;‘;c;i;;d'e and Landscap Housed Driveways
esign. - £
1983 PENNSYLVANIA TURFGRASS
CONFERENCE AND TRADE SHOW C Custom Colors
December 12.15. Contact Christine ounter
King, 412 Blanchard St., Bellefonte, PA Available on
16823 (814) 355-8010 E Request (Lots of 25
JANUARY asy or more Only)
Reset
MICHIGAN TURFGRASS CONFER Shipping FO B
ENCE t <
S Texas Research Repor Counter I Columbus
y B
Center, Lansing, Ml. Contact Paul Rieke,
Dept. Crop & Soil Science, Michigan The 164-page Annual Texas Turf- Guard Quahity Discounts
State University, East Lansing, M| 48824
(517) 355-0266

grass Research Progress Report for 1983 Available
is now available, according to Dr. James
B. Beard. It is published as Consolidated
PR 4147-4170 of the Texas Agricultural
Experiment Station. Individuals wishing
to request copies should contact Tom
Sneed, Department of Agricultural
Communications, Texas A & M Uni-
versity, College Station, TX 77843.

22nd ANNUAL NORTH CAROLINA
TURFGRASS CONFERENCE

January 3.-5. Pinehurst, N.C.
Pinehurst Hotel. Contact W.B. Glibert,
1119 Willlams Hall, NC State Univer-
sity, Raleigh, NC 27650. (919) 737-
657.

For More Information Cal
or Write

Imler Industries, Inc.
1117 Broadview Ave.
Columbus, Ohio 43212
614/ 486-9068

18th ANNUAL CONFERENCE OF
THE TENNESSEE TURFGRASS
ASSOCIATION—

January 10 & Il. Music City Rode-
way Inn, Briley Parkway at 1-40, Nash-
ville, TN 37217. Contact Brenda Golins,
Exec. Secretary, 25 Coach House, 523
Harding Place, Nashville, Tennessee
37211, (615) 832-6493

LAWN APPLICATOR
TRAINING SCHOOL
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HOW CAN YOU MINIMIZE
SPRAYER MAINTENANCE AND SAVE

Tired of rebuilding your sprayer pumps? Con-
cerned about wearing out your gun or strainer?
Or, are you just fed up with constant mainten-
ance problems?

Fees Include :
LODGING — MEALS
ALL INSTRUCTIONAL AIDS — TEXT

If so, check us out. Learn about the superior

features of our diaphragm pumps. Look at our
heavy duty brass gun, strainer and tank with a

INQUIRE ABOUT SCHOOLS IN YOUR AREA! five year warranty.

Contact:

PROFESSIONAL TURF EQUIPMENT
400 Northtown Road
Normal, lllinois 61761

Our entire sprayer line was designed for high
performance and minimum maintenance.
Write or call today!

TRANS-AMERICA P# WER EQUIPMENT

I IJ (309i 454-2469
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14801 Auburn Rd., Newbury, Ohio 44065 (216) 564-7151
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Mike Tolley received his B.S. de-
gree from Roanoke College, VA in 1980
and M.S. degree from the Virginia Poly-
technic Institute and State Unijversity.
He is currently working on a Ph.D, in
Entomology at The Ohio State Un-
iversity.

od webworms (SWW) are
common in turfgrass in the
castern, southeastern, and mid
western parts of the U.S., and have
\ reached pest status in some areas. The
| damage to fine fescues and bluegrasses
L are usually seen during periods of stress
in the hot, dry part of the summer.
’ There has been some research on devel-
oping varieties of turfgrass resistant to
| the feeding of sod webworm caterpil-
lars (6), and there are a number of new
] insecticides developed for controlling
these insects.

There are a large number of SWW
species that are associated with turf-
grass, but only a few species are present
in numbers large enough to cause aes-
thetic or economic damage. Fourteen

species have been reported to occur in
Virginia (5), 41 species in Florida (1,

2), and 32 species in Tennessce (4). The

biology and habits of the immature

(caterpillar) stages of sod webworms,
and the seasonal abundance of impor-
tant species have been well researched
(4, 5). However, little is known about

the habits of the adult moths (Figure 1).

The adult moths are most often
seen at dusk as they are flying over in-
fested turfgrass. When not flying at
night, and during the day, adult moths
rest in protected areas. Some species
prefer broadleaved plants to rest upon
(3), some rest in the turfgrass on grass
leaves and stems, others prefer shrubs
that are adjacent to infested areas (6).
The presence of large numbers of SWW
adults in turfgrass or shrubs may in-
dicate an economically important in-
festation, and may be developed into a
tool for locating and estimating popula-
tion size.

Resting Site Preferences
for Sod Webworm Moths

by Mike P. Tolley, Ohio State University

The objectives of the research pre-
sented here were to determine where
certain species of SWW adults prefer
to rest during the day, and what grass or
shrubs are preferred resting sites,

The study site was located on the
Virginia Polytechnic Institute and State
University in Blacksburg, Virginia. The
site consisted of a turfgrass area (blue-
grass-ryegrass mix) completely sur-
rounded by two types of garden shrubs
(Buxus and Juniperus sp.). Sod web-
worm moths were sampled from the
turf and shrubs via a flushing device and
a beating technique (Figure 2), respec-
tively. Moths were sampled daily from
August to October, 1982.

Three species of SWW moths were
sampled in abundance during this time
of the year. These were Microcrambus
elegans, Parapediasia teterrella, and
Agriphila ruricolella. There was a sig-
nificant higher relative abundance of
all three species of SWW moths in the

Figure 1: Sod webworm moth.
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shrubs than in turfgrass. In addition,
there was no significant difference in
moth abundance between the two
shrub species. This information indi-
cates that these three species of SWW
moths use shrubs to a larger degree
than turfgrass as resting sites during the
day, with no preference for either shrub
species.

Such information can be of value to
the turfgrass manager or homeowner in
indicating the presence of SWW moths,
In view of their presence, one can better
anticipate possible SWW caterpillar in-
festations. If certain turf areas are
known to have frequent infestations of
SWW caterpillars, it might also be of
some benefit to time the spraying of
shrub pests with known SWW moth
flight peaks (4, 5). Such a management
technique could conceivably reduce a
large percent of the SWW moths, thus
hindering reproduction and egg deposi-
tion.

Although such techniques might of-
fer some additional hope on controlling
possible SWW infestations, or merely
indicate their presence, more research

is needed. These concepts need to be
worm moths.

expanded to further study other SWW
species and shrubs commonly associated
with turfgrass and lawn landscaping,
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~230 YEARS &~

of Pump Applications
Serving You !

MODEL No. 1004101-133A

s Hypro Pumps
#Fiberglass Tanks

Sales and Service

®Hannay Reels
u Spray Hose

Spray Products Division

OHIO OIL EQUIPMENT Co.

P.O. Box 8396, 30 East 4th Ave.
Columbus, Ohio 43201
(614) 2944618
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Professional Spray Rigs
for Lawns, T‘r_ee_s. & Ornamentals

— =
™ b -

- ) -

Toll Free
800-638-1769

16 Standard Models or
Custom Design

Volume - 1 to 100 GPM
Pressure - 25 to 1000 PSI

25 to 1000 gal tanks
Single or Dual Compartment

Columbia, MD
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YOou can't

with Shaw's.

Thirty two years in the business of supplying the
highest quality turf products for satisfied customers.

Fertilizers from top of the line to
economical general use, plus
custom grades that are prepared
to exact customer specifications.

18-5-9
Crabgrass Killer

Shaw's 18-5-9 with
Benefin is a turf food
for the professional
that maintains a close
4-1-2 ratio program and
requires a higher
amount of long term
organic Nitrogen. A
proven combination for
nutrient supply and
crabgrass control.
® Contains Benefin
¢ Nitroform
e Trace Package
e Covers 10,000

sq. ft.

Shaw’s product excellence is
maintained and guaranteed by
strict quality control throughout
blending, packaging and shipping.

28-5-8
Great for fairways

Shaw's 28-5-8 analysis
is the most economical
nitrogen source we
know. It contains 7%
slow release urea and
yields 4.3% sulfur,
derived from sulfur
coated urea, providing
a season extended
release of Nitrogen.
e Economical
e Balanced N-P-K
e Contains 25%
CSRUN
e Covers 14,000
sq. ft.

All SHAW'S Products are available at these quality distributors:

B & A Sales
Columbus, Wisconsin 53825
(414) 623-2529

Consumers Supply
Storm Lake, lowa 50588
(712) 732.2922

Eagle Green Corp
Omaha, Nebraska 68144
(402) 334-8848

For additional information, write or call:

Knox Fertilizer & Chemical Company, Inc., P.0. Box 248 « Knox, IN 46534 . (219) 772-6275

C.D. Ford & Sons
Geneseo, lllinois 651254
(309) 944-4661

Indiana Seed Co

Turf Supplies, Inc
Taylor, Michigan 48180
(313) 291-1200

UAP Products

Noblesville, Indiana 45060 Kansas City, Missouri 64116

(317) 773-5813

Lake-Cook Farm Supply
Laks Villa, lllinois 50046
(312) 356-9600

Omaha, Nebraska 68137
Columbus, Ohio
Warts (800) 228-0096
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Ryan®lntroduces New Aerator

The new Ryan™ Ride-Aire riding
lawn aerator which is designed for both
residential and commercial applications,
will be introduced at the PLCAA show
in Indianapolis.

Ride-Aire, a core aerification unit,
is powered by an 8-hp engine. Using
5/8 inch diameter tines spaced at 3 1/2
inch intervals, the Ride-Aire removes
cores as deep as 3 inches. The unit is
capable of aerating up to 12,250 square
feet per hour with its 21 inch swath.

The aerating system automatically
engages when lowered onto the turf.
The tines do not tear the turf; they pro-
duce clean vertical cuts. The Ride-Aire
weighs 650 pounds and has an overall
width of 36 inches, making it conven-
ient for passage through standard fence
gates. It stands 38 inches tall and is 72
inches long. A white vinyl soft cushion
seat is mounted on springs with a rubber
shearmount suspention.

For more information contact
Gary Sloan, Ryan Turf-Care Equipment,
2340 Cushman, P.O. Box 82409,
Lincoln, NE 68501, or use reply card.
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SI1DESWip, °

THE ULTIMATE TOOL ,
IN RUBBING OUT WEEDS I

Two Sizes-Regular and Mini.
Automatic Feeding
Proven better than any rope-wick.
We invite comparison with all competitors.
Team Sideswipe® applicators with
Roundup® Herbicide by Monsanto®
or 2-4-Ds for unbelievable savings
in Labor, Time & Money.
Roundup® is a registered trademark of Monsanto Co

WEED WIPER

Hose threaded Ilings allows
Handle insertion of shut-off vaive
Reservou in lne

1qt Cap. Reg /
1pt Cap Mini

NO MORE HOEING

Reversible 45° EL Gives 180° Turn
on Pad for new wiping area & longer pad Me

Clear Plastic EL H % Protective Sheld
indicates herbicide level h ~— St
V2" Polyester Nap Wiper Pad \ ‘

with Automatic Feeding Newly designed shieid for wiping
Reg 9. M6 underneath plants and valuable vegetaton q

SIDESWIPE® REGULAR [ $29.95 + $2.00 Postage
SIDESWIPE® MINI [ $20.95 + $2.00 Postage
EXTRA PAD, REG. 9" [ $14.95 + $1.00 Postage \
EXTRA PAD, MINI 6" [ $12.95 + $1.00 Postage i
Indicate number of units wanted in proper box H
and clip and mail to address below
Send Check or give UPS your check upon delivery.

DISTRIBUTORS, DEALERS INQUIRES WELCOME. J
For other portable and wheeled
wiper applicators
' P.0. BOX 909

SIDESWIPE, INC. ]
FRIONA, TEXAS 79035 (806)247:2025

Write or Call
Circle No. 24 on Reader Reply Card

1 Software Program
2. TRS-80 Computer
3. Epson MX-80 Printer

Total Package

individual needs

35634 Dequindre

Call today!

ML /s
}OMPUTER SERVICES

FOR LAWN APPLICATORS

4. Cables, DOS and 10 Blank Discs

CALL COLLECT for quote on your

M.L.S. COMPUTER SERVICES
Sterling Hts., MI 48077
Phone (313) 268-1535

$3500
$2295
$ 499
$ 200

$6494

do it now!

WESTHEFFER
TURF DIVISION

Equipment Headquarters

Lawn Care Industry

WRITE FOR COMPLETE CATALOG

Westheffer Company, Inc.

Box 363 Lawrence, KS 66044
Telephone (913) 843-1633

for the

® APPLICATORS

® TANKS

® PUMPS

® SPRAY ACCESSORIES
® SPRAYER HOSE
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November/December 1983

Financial Seminars

The Associated Landscape Contrac-
tors of America, the National Arborist
Association, and the Professional Lawn
Care Association of America will joint-
ly sponsor a series of two-day financial
seminars December 1-8, 1983 for own-
ers, chief executive officers, chief oper-
ating officers and other top manage-
ment of green industry companies. Con-
ducted by Ross-Payne & Associates,
Inc., a well known financial consultant

annual financial plan and how to moni-
tor and up-date during the year. Enroll-
ment is limited to 40 attendees.

For registration forms and detailed
program information, contact any of
the sponsoring trade associations. En-
rollment is open to any interested green
industry businessman on a first come

basis.

Associated Landscape Contractors of

Carso, Inc. / 7
Clean Crop / 9

Great Plains / 25

Imler Ind. / 26

List of Advertisers

Aquatrols Corp./ 18
The Bulkkem Corp. / 3, BC

Crop Science Society of American / 21
Flexitube Int’l Corp./ 32
Graham Lawn Care / 31

Hawkeye Chem Co. /32, IBC

firm, each of the three seminars will be
held in the Chicago area at the Schaum-
berg Marriott Hotel.

will investigate the entire gamut of di-
rect and indirect income, will be pre-
sented December 1 and 2. Enrollment
is open.

analyze the full spectrum from bank
negotiations to competitive pricing will
be given December 5 and 6. Enrollment
is limited to 40 attendees.

“Compensation Planning”, which

“Financial Analysis’’, designed to

“Financial

Planning”  presented

December 7 and 8 will focus on a step-
by-step procedure of how to prepare an

America,
McLean, VA 22102 (703) 821-8611.

National
3537 Stratford Road, Wantagh, NY
11793 (516) 221-3082.

Professional Lawn Care Association of
America, 1225 Johnson Ferry Road,
Suite
(404) 977-5222.

Lesco Products / 21

M.L.S. Computer Serv. / 30
Minnesota Wanner / 15
Monsanto / IFC, 1

Ohio Oil Equipment Co. / 28
Perma Green Supreme / 15
Practical Solutions, Inc. / 15
Precision Tank & Equip. / 22
Professional Turf Equip./ CS, 26,31
Pumping Systems / 28
RuffinInc./ 7

Sideswipe, Inc. / 30

Shaws Fert. & Chem. Co./ 29
Terracare Products / 24

Trans America Power Equip. / 26
Tuflex Mfg. / 8

1750 Old Meadow Road,

Arborist  Association, Inc.,

B-220, Marietta, GA 30067

Custom-made

tank trucks built

to your

specifications.

Complete line of accessories:

Synflex Spray Hose

Soil Probe made for lawn sampling
Measuring Wheel

Hannay Reels — Electric

Reel Swivels

Lawn spray guns

FMC & Hypro Pumps

Tuflex Fiberglass Tanks

A~ Graham LawnCare
Equipment, Inc.
6460 Osceloa Way

Douglasville, GA 30135
(404) 942-1617

E

wheels
$399_5

@ rugged welded steel
© easy reset

@ field tested for over a year
orders of 25 or more
available in your

colors

=

Professional Turf Equipment
400 NORTHTOWN ROAD ¢ NORMAL, ILLINOIS 61761
Phone (309) 454-2469
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1000 Gallon Polyethylene Tanks

Minnesota Wanner Company now
has available a new 1000 Gallon Poly-
ethylene Tank with a heavy duty base
frame to mount directly to the truck
frame. The tank features: Low profile
design for improved visibility and weight
distribution; four molded in baffles to
reduce fluid surging; two 10" positive
locking fill well covers. Splash deflector/
vacuum release disc in the fill wells is
standard.

Material is specifically designed for
agricultural and industrial chemical
handling. The material is ultra-violet
stabilized for added field life. This
specially engineered design unit can be
used as a spray, storage or nurse tank.

For more information contact Min-
nesota Wanner Company, 5145 Eden
Avenue South, Minneapolis, MN 55436
or use the reply card.
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NOW!
ASK FOR IT BY NAME!

“FLEXISPRAY”
HIGH PRESSURE WEED/BUG SPRAY HOSE

e Ideal for sprays, chemicals, air, oil & water
® Withstands up to 800 Ibs psi
® Tough, corrugated PVC cover
® Smooth,abrasion-free inner tube for easy flow
o NEW! “Supertrel”’
Our super tough spray hose
SEND FOR YOUR FREE NEW CATALOG!

FLEXITUBE INTERNATIONAL CORPORATION

Box 292, Willow Grove, PA 19090
TEL: 215/674-8036
TELEX: 834-247 QUICKSHARE PHA
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EXCLUSIVE
FORMOLENE
DEALERS:

ALPINE PLANT FOODS, LTD

New Hamburg, Ontario NOB2GO
Canada

519-662-2352

BLAKLEY FERTIUZER COMPANY
Springfield, IL 62707
217-529-5692

TYLER ENTERPRISES, INC
Elwood, IL 60421
815-423-5808

FLO-UZER INC
Kingston, OH 45644
614-642-3001

LARRY FRICKER COMPANY INC
Anaheim, CA 92681
714-774-6777

GREAT PLAINS ASSOCIATES LTD
Niles, MI 49120
616-683-7463

UAP SPECIAL PRODUCTS
Kearney, NE 68847
308-234-2124

HOWE INC
Shakopee, MN 55379
612-445-6570

MQOYER AND SON INC
Souderton, PA 18964
215-723-6001

OLD FOX CHEMICAL COMPANY
Enfield, CT 06082
203-749-8339

UAP SPECIAL PRODUCTS
N. Kansas City, MO 64116
816-221-2783

ELDON C. STUTSMAN INC
Hills, IA 52235
319-679-2281

GEORGE S. TERRY & COMPANY INC
Oakfield, NY 14125
716-948-9355

TEXAS LUQUID FERTIUZER CO.
Houston, TX 77026
713-236-1733

TURFWIZ
Chesapeake, VA 23320
804-547-7111

VOGEL SEED AND FERTILUZER
Jackson, W1 53037
414-677-2273

WESTERN FARM SERVICE INC
Alpaugh, CA 93201
209-949-8476

WOLFKILL FEED & FERTILZER
Monroe, WA 98272
509-932-4769

-
HAWKEYE X CHEMICAL COMPANY

Clinton, lowa 52732 (319) 243-5800




Save Time With Formolene”

mEAT MI 30-0-2 Liquid Lawn Fertilizer
Add Formolene to your liquid
M MANY program and you'll have more time to treat more
lawns up to twice as many! Because of
Formolene’s high concentration of mitrogen and It

MWNS low-burn potential, it can be applied with less water
One fill of your truck could treat more than twice as

many. average sized lawns as urea,
AND DOUBLE urea blends or UAN solution. S0 you

can INcrease your customer base—and

your profits!
' ou R Formolene‘s Advantages are Outstanding:

Low-burn potental
PR F . Olm k green-up and lasting color
® Uniform, moderate' turf growth
® Biends with (mu»r nutrients, chemicals
® Requires no agitation

A "Do-it-yourself” Source for
Water Insoluble Nitrogen

You can convert 25% of
Formolene nitrogen into” a low
cost water insoluble nitragen sus
pension —right in your truck tank

Get the Whole Story
For more information: on
Formolene Liquid Fertilizer, contact
your nearest Formolene Dealer. He
can _ supply you with caomplete
chemical and pAcineg information Box 899 Clinton, lowa 52132
Phorie H 91 2435800

PLAR

LIQUIL) FERTILIZ

HAW f.l"/l'x’ HEMICAL COMPANY
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Don’t Be

DRUMMED

BULKKEM has the solution.
Chemicals in Bulk! —,

220 gal
New laws and stricter enforcement can hit you in more places than your pocketbook!

Don‘t be drummed out of business by the difficulty and high cost of container disposal.
Let Bulkkem give you the solution! 550 gal.

With bulk, we can deliver directly into your storage tanks or ship to you in our convenient
220 gallon returnable shippers. There are no containers to dispose of so you save money &
two ways. You take advantage of bulk pricing and you save the cost of cleaning and dis-
posing of containers.

Contact Bulkkem for your bulk pesticides. We can keep you from being drummed out 14[]0 gal'

"PESTICIDES available in BULK:

Dacthal 6F ® Trimec899 @ Trimec Ester (2,4-D + 2,4-DB + Dicamba acid)
Phenoban 801 ® Amined4%# e MCPP4# @ Big Green Plus (Iron Sulfur)

CALL our toll tree number 1 -800'447"41 3 1

or write for further information

BULKKEM

BULK SUPPLIERS OF LAWN CHEMICALS

THE BULKXEM CORPORATION * 4OONORTHTOWN RD « NORMA
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