
Native poppies provide 
colorín Marvin Mix's landscape 
plan for Queiah. 

start refining things." 

Alberello 
Don't mention the word "bark" to 
Mike Dawkins. 

The landscape maintenance man-
ager at the brand new Alberello con-
dos will grimace. 

"You mention low maintenance 
and native landscaping and most con-
tractors (around here) think of 
junipers and bark." 

Not Mike Dawkins. 
He is a firm believer that native 

doesn't have to be synonymous with 
stark. Native flowers and shrubs are 
an integral part of his landscape 
designs. Using drip irrigation is also 
high on the list of priorities. 

Dawkins, 38, is one of three part-
ners in Cascade Garden Center. The 
company has 30 clients, mainly resi-
dential. Most are landscape design cli-

Residents of Queiah get a spectacular view of Mt. Bachelor and the 
surrounding Sunriver resort area. 

ents, not maintenance. In fact, the 
barely year-old Alberello is his only 
townhouse/condo maintenance con-
tract. Only 10 of its 26 units are com-
pleted. The rest are currently being 
built. Alberello has two permanent 
residents. Most units are vacation 
homes; the others vacation rentals. 
Units start at $145,000. 

Each unit has its own courtyard 
which is completely irrigated. 

Dawkins can't say enough about 
drip irrigation. He uses Microjets 
which are most widely used in citrus 
grove irrigation. 

"The way the water is put out, it's 
just l ike a slow, soaking r a i n , " 
explains Dawkins, "and it usually 
costs about 1/4 of what traditional 
systems cost to run. That leaves me 
more money for plants." 

Dawkins also likes the ease of 
installing drip systems. 

"I think cost and ignorance are the 
main reasons why more people don't 
use it (drip)." 

Dawkins used Fortress fine fescue 
in the area between the residences 
and the golf course onto which 
Alberello abutts. 

"It's a low maintenance grass that 
blends well into the rough of the golf 
course," he says. 

Chipmunks are a major problem at 
Alberello and Queiah. Situated in the 
Deschutes National Forest, the area is 
full of them. They find Dawkins' suc-
culent plants a particular treat. 

"They're a real problem and we 
have to design what we plant around 
the critters." 

Like Mix, lack of a growing season 
is also a problem for Dawkins. 

He uses a lot of native kinnkinnick 

groundcover to "cement" the earth. 
Potentilla, another native flowering 
deciduous shrub, is used extensively. 
Beds of daffodils and rambling roses 
are also used for color. 

An alpine garden is in the works for 
a slope on one side of the tennis 
courts. Three hundred plants from as 
far away as South Africa, Asia and the 
Himalayas, will provide a stunning 
focal point on the slope facing the 
entrance to the complex. 

"The different types of plants will 
provide different color breaks and 
will extend the blooming season. The 
alpine plants will also keep with the 
natural setting of the woods and 
rocks." 

Penstemmons, saponaria, phlox, 
campanula, sedum and saxifraga will 
be part of the garden. 

Dawkins, a bird lover, said he 
plants a lot of berry-bearing bushes 
such as choke cherries, beech plum, 
vibernum and manzanita. 

Dawkins has been a full-time land-
scaper since age 17. He grew up on a 
golf course surrounded by a housing 
development his father owned. He did 
the landscaping there and his career 
as a professional landscaper was 
launched. 

He majored in biology with an 
emphasis in botany at Southern 
Oregon State. He's lived in the Sun-
river area seven years. 

He did the landscaping there and 
his career as a professional landscaper 
was launched. 

Dawkins and his partners are 
optimistic about the area's growth. 
Business has been so good, Cascade 
Gardens usually will not maintain a 
development it didn't design. WT&T 
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resistance to Rubiaan. The ^ - W reason is the modi 

Times are tough for unwanted fungi when 
Rubigan invades their turf. Dollar spot (even fun-
gicide resistant strains), large brown patch*, 
fusarium blight, stripe smut and pink or gray snow 
mold—these troublemakers get their walking 
papers, starting the day you hire Rubigan. 

Prevents and cures. 
In addition to the flexibility Rubigan gives you to manage a 
disease prevention program, it provides effective curative 
action on dollar spot when applied at slightly higher rates. 

Rapid leaf penetration. 
As a foliar-applied, quick-penetrating, locally systemic fun-
gicide, Rubigan is absorbed almost immediately into leaf 
tissue. So it's not susceptible to washoff by rainfall or irriga-
tion once the spray has dried on the leaf. While the spray is 
drying, the active Rubigan ingredient goes to work inside 
the plant to start protecting immediately against disease. 

No resistance worries. 
The bad news for common and susceptible turf fungi 
started years ago with successful Rubigan E.U.P. usage 
throughout the United States. Susceptible fungi commonly 
found in turf just plain haven't been able to develop 

*See label for tank mixes under moderate to heavy disease pressure. 

resistance to Rubigan. The reason is the mod 
of action Rubigan has—involving three or more sites of 
inhibition. As a multi-site inhibitor, Rubigan simply attacks 
fungi at many different sites with a real tough active 
ingredient. This eases constant worries about resistance, 

Longer-lasting control. 
Because Rubigan is a very active, concentrated fungicide) 
with long-lasting residual action (up to 28 days on dollar | 
spot), it allows longer intervals between sprayings. So you 
can reduce application trips, save on fuel and labor. Lowerl 
use rates also mean less storage and lower handling costu 

Excellent turfgrass safety. 
Rubigan is safe on all commonly grown perennial turfgrass' 
species when used at recommended rates. Fact is, several) 
university turfgrass researchers will tell you Rubigan is as. 
good for your turf as it is devastating for the five majorturf? 

diseases it controls. To learn more on how Rubigan can be; 

Rubigan E.P.A. Experimental Use Permit No. 1471-E.U.P.-50. 
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w o r k b e c a u s e 
icosi-eiTicieni cornerstone in ounaing a souna iun 
isease prevention program, contact your 
ktributor. Ask also about Balan, Surflan and 
,'reflan for dependable weed control in turf and 
jmamental plantings. Or write: Elanco Products 
¿mpany, 740 S. Alabama St., Dept. E-455, 
riianapolis, IN 46285. 
ba annua growth regulating effect: Applications of 
bbigan to turfgrass areas containing Poa annua 
nnual bluegrass) have demonstrated a growth 
gulating effect on this species. Under certain 
nvironmental conditions and cultural practices, 
bbigan applications may gradually reduce Poa 
ma populations in treated areas. Users desiring 
ore information regarding this aspect of activity 
om Rubigan should obtain the Rubigan Product 
formation Bulletin on Poa annua from Elanco 
bducts Company or their Rubigan distributors 

prior to use. Do not use Rubigan on turf-
grass areas containing Poa annua until 
this Product Information Bulletin is read 

and understood. 
Precautions: Applications of Rubigan 
to turfgrass areas containing Poa 
annua (annual bluegrass) may result in 
the gradual reduction of this species 
from the turfgrass area. Cumulative 
dosages of 5 pounds of Rubigan 50W 
per acre or 2 ounces per 1,000 sq. ft. 
are usually necessary for this response 
to occur. If such a reduction or loss of 
Poa annua is not acceptable to the 
user, Rubigan can be used at the mini-
mal label rate (0.2 oz. 50W/1.000 sq. 
ft.) or in alternating application with 
contact type fungicides. 

Elanco Products Company 
A Division of Eli Lilly and Company • Indianapolis, IN 46285 

Turf products with benefits 
that make the difference. 

For best results always read and 
follow the label directions. 

Rubigan® (fenarimol, Elanco Products Company) 

Circle No. 108 on Reader Inquiry Card 



1984 Guide to Turfr 
Tree and Ornamental 
Fertilization 
by Richard Rathjens, Ph.D., and Roger Funk, Ph.D., Davey Tree and Lawnscape companies, Kent, OH 

Plants require at least 16 elements 

for proper growth and develop-
ment. Three of the elements—carbon, 
hydrogen and oxygen—are provided 
by air and water; the other essential 
elements are obtained from the soil. 

T h e macronutrients, n i t rogen , 
phosphorus and potassium, are often 
called the primary nutrients because 
of the amount used by the plants and 
their importance in supplemental fer-
tilizers. Magnesium is also considered 
a macronutrient. 

T h e micronutrients. iron, man-
ganese, copper, zinc, boron, molyb-
denum and chlorine, are required in 
smaller quanti t ies but are no less 
important. Because of reserves nor-
mally found in soil, the addition of 
supplemental micronutrients is not 
often necessary unless the soil is 
excessively alkaline or sandy. 
FERTILIZERS 
Fertilizer is any material that supple-
ments the soil's supply of elements 
required for plant growth and devel-
opment . F e r t i l i z e r s may be cate-
gorized as natural organic, synthetic 
organic or inorganic based on their 
source and chemical structure. 

Organic f e r t i l i z e r c o n s i s t s of 
nutrient elements derived from com-
pounds with a carbon structure. All 
living matter—plant or animal—is 
composed of compounds with a car-
bon s t r u c t u r e . C o m p o u n d s syn-
t h e s i z e d by o r g a n i s m s have one 
common factor—a carbon structure. 
Any of these materials could be con-
sidered as organic fertilizers 

C o m m o n e x a m p l e s of natural 
organic fertilizers are animal manure, 
bonemeal, sewage sludge and plant 
refuse. Scientists have synthesized 
compounds with a carbon structure 
which are also organic. Examples of 
synthetic organic f e r t i l i z e r s are 
ureaformaldehyde and isobutylidene 
diurea. 

Urea is technically an organic fer-
tilizer since it contains one carbon. It 
is both naturally (bird manure) or syn-

thetically produced. Although tech-
nical ly organic, it has the quick-
release properties of inorganic fertil-
izers and should not be considered an 
organic fertilizer. 

Inorganic fertilizers are nutrient 
elements derived from sources which 
are not organic; that is, from sources 
which neither have a carbon struc-
ture nor have been derived from liv-
ing matter. Examples of inorganic 
fer t i l izers are ammonium nitrate , 
a m m o n i u m phosphate , potassium 
nitrate and potassium chloride. 

F e r t i l i z e r s m a y c o n t a i n b o t h 
organic and inorganic components. 
General ly , organic compounds are 
insoluble in water while inorganic 
compounds are water soluble. There-
fore organic compounds release ele-
ments more slowly. An exception, 
urea, is an organic mater ia l that 
releases nitrogen fairly rapidly. 

A complete f e r t i l i zer c o n t a i n s 
sources of nitrogen, phosphorus and 
potassium. An incomplete fertilizer 
contains one or two of these elements 
in any combination, but never all 
three. Other fertilizer nutrients such 
as iron or magnesium may be present 

but are not considered in the defini-
tion of "complete" and "incomplete" 
fertilizers. 

Analysis and ratio 
Fertilizer analysis or grade is the min-
i m u m guaranteed percentage by 
weight of nitrogen (N), phosphorus 
(expressed as P205 equivalent), and 
potassium (expressed as K20 equiv-
alent), and is printed on the container 
in that order. 

For example, a 100-pound bag of 
20-10-5 fertilizer is formulated from 
nitrogen source(s) that supply 20 
pounds of elemental nitrogen, phos-
phorus source(s ) that supply the 
equivalent of 10 pounds of P2Os, and 
potassium source(s) that supply the 
equivalent of 5 pounds of K20. 

Any of these elements missing 
from the formulation would be repre-
sented by a zero in the analysis. 
A m m o n i u m nitrate, for example, 
which does not contain phosphorus or 
potassium, has an analysis of 33-0-0. 

In addition to the total nitrogen, 
water insoluble nitrogen (WIN), if 
present, is also printed on the label as 
a percent of the total weight. For 

Salt Indexes of Common Fertilizer Sources* 
S a l t Par t ia l" 

F e r t i l i z e r F o r m u l a % N % P , 0 5 % K 2 0 I n d e x Salt Index 
Ammonium nitrate NH4NO3 35.0 104.7 2.99 
Ammonium sulfate (NH4)2SO4 21.2 — — 69.0 3.25 

e Sodium nitrate NaN03 16.5 — 100.0 6.06 OJ Ol Potassium nitrate KNO3 13.8 — 73.6 5.34 o Urea H2NCONH2 46.6 — — 75.4 1 62 
Z Natural organic 

H2NCONH2 

4.0 — — 3.5 0.70 
Monoammonium phosphate NH4H2PO4 12.2 — — 29.9 2.45 
Oiammonium phosphate (NH4)2HP04 21.2 — — 34.2 1.61 

«A Z3 Superphosphate Ca(H2P0)2+CaS04 20.2 7.8 0.39 
O Triple superphosphate Ca(H2P04)2 — 48.0 — 10.0 0.21 f cx Monoammonium phosphate NH4H2P04 — 61.7 — 29.9 0.49 t/i o Oiammonium phosphate (NH4)2HP04 — 53.8 — 34.2 0.64 sz Q. Monopotassium phosphate KH2PO4 — 52.2 — 8.4 0.16 

E Potassium chloride KC1 60.0 116.3 1.94 S3 {/J Potassium nitrate N03 — — 46.6 73.6 1.58 M « Potassium sulfate K2SO4 — — 54.0 46.1 0.85 
O a. Monopotassium phosphate KH2PO4 — — 34.6 8.4 0.24 

• Adapted from: Rader, Jr., L.F., L.M. White and C.W. Whittaker. 1943. The Salt Index-A 
Measure of the Effect of Fertilizers on the Concentration of the Soil Solution. Soil Science 
Volume 55. pp 201-218. 

*• Calculated per unit of N, P205, OF K20. 



example, if half of the nitrogen of a 
20-10-5 fertilizer is in a water-insolu-
ble form, the WIN content is 10%. 

Although WIN indicates the por-
tion of nitrogen in a contro l led-
release fertilizer that is slowly solu-
ble, it is not appropriate for coated 
fertilizers that encapsulate soluble 
nitrogen, such as sulfur coated urea. 
Instead, resul ts of a coated slow 
release nitrogen (CSRN) test are listed 
on the bag. For a more detailed discus-
sion, see Slow-Release Nitrogen. 

Fertilizer ratio is the r e l a t i v e 
amounts of nitrogen, phosphorus and 
potassium. A fertilizer with an analy-
sis of 20-10-5 would contain four 
times as much nitrogen as potassium 
and twice as much phosphorus as 
potassium. The ratio then would be 
4:2:1. 

Absorption 
All fertilizer nutrients, regardless of 
the source, are absorbed by plant roots 
as charged atoms or groups of atoms 

| called ions—the nutrient salts. These 
I ions exhibit either a positive or a 
negative charge which is essential for 

l root absorption by electrical attrac-
tion. 

Inorganic fe r t i l i zers form ions 
readily when dissolved in water and 
therefore are quickly available for 
root absorption. Organic fertilizers— 
both natural and synthetic—must be 
hydrolyzed or decomposed by soil 
microorganisms from complex com-
pounds to the same nutrient salts pro-
vided by inorganic fertilizers. The 
rate of decomposition is dependent 
upon many soil factors such as tem-
perature, moisture and pH. 

Burn 
Fertilizer burn is the visible symptom 
of insufficient water in a plant associ-
ated with an overapplication of fertil-
izer salts. 

The movement of water through 
| the root cell membrane is regulated 
| by the concentration of dissolved fer-

tilizer salts in soil solution outside the 
cell relative to the concentration of 
dissolved salts within the cell. The 
cell membrane tries to control the 
concentration of salts on both side of it 
by allowing water (and dissolved 
salts) to flow from one side of the 
membrane to the other. 

Normally, the plant cell takes in 
both water and salts. If too much fer-
tilizer is applied to the soil and is dis-
solved by so i l w a t e r , t h e h igh 
concentration of salts outside the 
plant cell will cause the membrane to 
stop the inflow of water or to let water 
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flow out of the cell . The result is 
known as fertilizer burn or physiolog-
ical drought. 

Salt index values are a measure of a 
f e r t i l i z e r ' s r e l a t i v e t e n d e n c y to 
increase the concentration of salts in 
the soil solution. Sodium nitrate has 
been given a salt index value of 100 
and the value for all other fertilizers is 
relative to an equal weight of sodium 
nitrate. The higher the salt index, the 
greater the potential for a fertilizer to 
cause burn. 

Because some nutrient sources are 
more concentrated than others (that 
is, have a higher percentage of N, P2Os 

or K 2 0) the actual increase in burn 
potential is affected by the application 
rate as well as the salt index. The par-
tial salt index is calculated per unit of 
each nutrient and compares the rela-
tive burn potential of fertilizers based 
on equal amounts of nitrogen or P2Os 

or K 2 0 equivalents. 

Soil pH 
The term pH expresses the relative 
concentration of hydrogen (He) and 
hydroxyl (0H-) ions in solution. A pH 
of 7.0 means the hydrogen and hydro-
xyl ions are equal and the solution is 
said to be neutral. A pH below 7.0 indi-
cates the soil solution contains more 
hydrogen ions than hydroxyl ions and 
is said to be acid. Similarly, a pH 
a b o v e 7 .0 m e a n s the so lu t ion is 
alkaline, containing more hydroxyl 
than hydrogen ions. 

The soil pH may influence nutrient 
absorption and plant growth through 
the effect of hydrogen ions and their 
indirect influence on nutrient avail-
ability. In most soils the latter effect is 
the most significant. 

The presence of an element in the 
soil is no guarantee that it is in a solu-
ble form available for absorption. The 
concentration of hydrogen and associ-
ated ions affects soil reaction and the 
formation of soluble and insoluble 
compounds. All nutrients must be sol-
uble to be available for root absorp-
t ion . E a c h n u t r i e n t has a pH of 

m a x i m u m a v a i l a b i l i t y s i m p l y 
because within this range it forms a 
large proport ion of so luble com-
pounds. The relationship between 
soil reaction and nutrient availability 
for 12 of the essential elements is 
shown in a table in this article. 

P l a n t s p e c i e s d i f f e r in t h e i r 
response to soil acidity because of dif-
ferences in nutrient requirements. 
For most plants the conditions of 
nutrient availability, without toxic 
amounts, are best near pH 6.5. How-
ever, certain plants—such as rhodo-
d e n d r o n s , a z a l e a s , p i n e s a n d 
c a m e l l i a s — r e q u i r e comparat ively 
large amounts of nutrients that are 
soluble in acid solution. They are 
"acid-loving" plants and grow best in 
soils of about pH 5.5. 

Soil acidity, as such, is seldom 
toxic to plants but in soils with pH 
values below 5.5, certain elements 
such as aluminum or manganese may 
become soluble to levels toxic to plant 
growth. 

In some cases, nutrient availability 
can be improved by correction of the 
soil pH as well as by supplemental 
fertilization. Sulfur and agricultural 
lime are the materials used most fre-
quently to alter the soil reaction or pH. 
Lime increases the pH (decreases 
a c i d i t y ) ; sul fur lowers the pH 
(increases acidity). 

Ideally, the pH of soil within the 
root zone of a plant should be meas-
ured every three to five years and, if 
n e c e s s a r y , a d j u s t e d to the most 
favorable range for that particular 
species. Unfortunately, lowering the 
pH of an alkaline soil is not always 
successful, particularly if the soil is 
inherently calcareous with significant 
calcium reserves. 

Leaching 
Leaching is the removal of materials 
in solution from the root zone. Leach-
ing is caused by percolation, the lat-
eral and downward movement of 
water through soil. 

Loss of nutrients due to leaching is 
proportional to the amounts of water 
percolated through the soil. Water 
dissolves minute quantities of min-
eral and organic matter which com-
monly move with the water. Since soil 
a n d w e a t h e r c o n d i t i o n s v a r y 
throughout the United States, leach-
ing affects soils of humid regions 
more, on the whole, than it does most 
soils of dry regions. 

All nutrients are subject to leach-
ing, although not to the same degree. 
Calcium losses are the greatest of any 
nutrient known. Nitrate salts—the 



form of nitrogen primarily absorbed 
by plant roots—moves with ground 
water and rapidly leaches from the 
root zone. Magnesium, sulfur and 
potassium are moderately leached, 
whereas only a trace of phosphorus is 
lost. 

PRIMARY NUTRIENTS 
Nitrogen, phosphorus and potassium 
are the three macronutrients required 
in the greatest quantity from the soil 
and a r e c o m m o n l y a p p l i e d for 
turfgrass and landscape plants. In 
addition to the primary fertilizer ele-
ments, the micronutrient iron is most 
likely to be found deficient in soils. 
Other elements which are sometimes 
deficient may be determined by soil 
and tissue analysis or by testing plant 
response. 

Nitrogen 
N i t r o g e n is r e q u i r e d in l a r g e r 
amounts than other elements sup-
plied by the soil and is formed into 
compounds that comprise up to 50% 
of the dry weight of plant cells. It is 
more often deficient in soils than any 
of the other essential nutrients. 

P lants can absorb ni trogen as 
e i ther the ammonium (NH4 + ) or 
nitrate (N03-) ions. Urea or inorganic 
forms of nitrogen are converted to 
ammonium which is subject to vol-
at i l izat ion when surface applied. 
Where conditions favor volatiliza-
tion, 25% or more of the applied nitro-
gen may be lost in the atmosphere. 

Because of the transitory nature of 
nitrogen in mineral soils, soil analysis 
is not as useful in determining defi-
ciencies as an observation of symp-
toms . Ni t rogen d e f i c i e n c i e s are 
observed as uniformly yel lowish-
green leaves or needles which are 
more pronounced in older tissue. 
Leaves are small, thin and may start 
dying at the tips. 

Nitrogen sources used for hor-
ticultural fertilization are often cate-
gorized as quick-release or control-
led-release, based on the rate at which 
nitrogen becomes available to the 
plant. 

C o n t r o l l e d - r e l e a s e n i t r o g e n 
sources include both slowly soluble 
nitrogen and slow release nitrogen 
(soluble nitrogen with an artificial 
coating). 

In general, both types cost more per 
unit of nitrogen than quick-release 
sources and provide the following 
advantages: 

1 supply nitrogen gradually which 
reduces the number of applications 
necessarv 
2 reduce nitrogen leaching and vol-
atilization which increases efficiency 
3 reduce risk of burn which allows 
higher application rates. 

Slowly soluble nitrogen includes 
natural and synthetic organic fertil-
izers which are slowly soluble (not 
urea) and are broken down by hydro-
lysis and/or microbial activity into 
soluble forms of nitrogen . 

Natural organics include sewage 
sludge and plant and animal wastes, 
generally low in nutrient content. 
Milorganite (6% N) is a granular 
sewage sludge produced by the City of 
M i l w a u k e e , W I , s i n c e 1 9 2 6 . 
Milorganite has been the most widely 
used natural organic for turfgrass fer-
tilization. 

Low analysis natural organic fertil-
izers are less prone to damage turf or 
plants through incorrect equipment 
calibration than other fertilizers. 

T h e most c o m m o n s y n t h e t i c 
organic nitrogen sources are ureafor-
maldehyde (UF) and isobutylidene 
diurea (IBDU). 

Ureaformaldehyde Reaction Prod-
ucts are synthesized by reacting urea 

TWO EASY TO READ BOOKS 
by Carl E.Whitcomb 

Professor of Horticulture, Oklahoma State University 

PLANT PRODUCTION KNOW IT & GROW IT E 
IN CONTAINERS 

1. A Wealth of Experiments and Experience. 
2. Practical Solutions to Problems in Nurseries 

and Greenhouses. 
3. Straight-Forward and Easy to Understand. 
4. Everyone Growing Plants in Containers 

Will Find This Book Useful. 
5. Numerous Photographs Supplement the Text. 
6. 640 Pages, Hard Back. 
7. $29.50 Postpaid (U.S.) 

A GU1VE TO THE IDENTIFICATION 
ANV USE OF LANDSCAPE PLANTS 

1. 1600 Black and White Photographs Supplement 
the Candid Text Covering 500* Plants. 

2. Conmon and Scientific Name Index. 
3. 8V' by 11", Large Reference Book. 
4. 720 Pages, Hard Back. 
5. $31.95 Postpaid (U.S.) 

lacebark Publications 
Route S. Box 174 

Stillwater. OK 74074 
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For Information Contact Your 
Nearest Ransomes Distributor 
EAST 
Bearco, Inc. (Northern OH) 
Cleveland. OH 44136. 216/238-2442 
Brodner Equipment, Inc. (Upstate NY) 
Rochester. NY 14606. 716/247-5218 

The Clapper Co. (ME. NH. Rl & Eastern MA) 
West Newton, MA 02165. 617/244-7900 

Conaway, Inc. (MD. Northern VA & 
Washington DC.) 
Laurel. MD 20707. 301/953-9220 
Conaway, Inc. (Western & Central PA) 
Lawrence. PA 15055. 412/341-6447 

EDM Distributors, Inc. (CT. VT & 
Western MA) 
Agawam. MA 01001. 413 786-6977 

Ross Lawn Equipment (Upstate NY) 
Tonawanda. NY 14150. 716 691-7642 

Steven Willand, Inc. (NJ. NY. LI & Eastern PA) 
Fairfield. NJ 07006. 201/227-5656 

SOUTH 
Adrian Metal & Tractor, Inc. (Eastern NC & 
Eastern SC) 
Conway. SC 29526. 803/365-5501 

Chemical & Turf Specialty Co., Inc. 
(TX & OK) 
Garland. TX 75041. 214/271-4549 
Lawn Care Sales & Service (TN) 
La Vergne. TN 37086. 615 793-6052 

Ransomes Florida, Inc. (Southern FL) 
West Palm Beach, FL 33406 . 305 689-4788 
South Central Turf Equipment (MS & LA) 
Jackson. MS 39209. 601/922-7437 

Spain Distributing Co. (Western NC & 
Western SC) 
Charlotte, NC 28210. 704/552-9582 

Stovall & Company, Inc. (GA & AL) 
Atlanta. GA 30318. 404 352-1555 
Turf & Industrial Eqt. Co. (Northern FL) 
Winter Springs. FL 32708 305 327-2220 

MIDWEST 
Brentom Lawn & Turf Corp. (KY & Southern IN) 
Louisville. KY 40207, 502 895-8687 

Conniff's Power Equipment, Inc. (IN & 
Southern OH) 
Richmond. IN 47347. 317/935-2344 
General Turf & Grounds Equipment Co. 
(KS & MO) 
Columbia. MO 65205. 314 445-6609 
Grass Roots Turf Equipment Co. 
(IA & NE) 
Des Moines. IA 50321. 515/223-5980 
Hanley Equipment, Inc. (WI) 
Sun Prairie. WI 53590 608/837-5111 
Ideal Mower Sales (Ml & Western OH) Ferndaie 
Ml 48220. 313/541-4200 

Kaye Corporation (MN. ND & SD) 
Mankato, MN 56001. 507 345-5083 
Olsen Distributing Company (IL) 
Barrington. IL 60010, 312/381-9333 

WEST 
Colorado Outdoor Power Equip., Inc. 
(CO. WY & NM) 
Denver. CO 80223. 303733-4651 
Highland Equipment Co. (UT) 
Salt Lake City. UT 84103. 801 364-9445 
Huber Incorporated (AZ) 
Phoenix. AZ 85016. 602 955-1731 

Jenkins Machinery Company (CA, NV & HI) 
Concord. CA 94520. 415 685-6685 

Turf-Go Northwest (WA. OR & AK) 
Seattle, WA 98133. 206/771-4885 

CANADA 
Consolidated Western Ind. Co., Ltd. 
(Alta & Sask) 
Edmonton, Alta T5S 1H4. 403/484-7181 
G. C. Duke Equipment Ltd. (Ont. Que & Maritime 
Provinces) 
Burlington. Ont L7S 1W6. 416/637-5216 
Par Equipment Ltd. (Man) 
Winnipeg. Man R3E 3J8, 204 775-8988 

Rollins Machinery Ltd. (B.C.) 
Vancouver. B.C. V5T 1H8. 604/874-6404 

RANSOMES 



When mowing is a tall order, our new 
little rider is a trooper. Small in size for more 
maneuverability. Big on features for better 
performance. A dependable four-cycle 
engine. A generous 48 adjustable cutter 
deck. Steering and brake controls designed 
for easy operation. It may be our smallest 
rider, but it still packs the power of a 
Ransomes Bob Cat. 

See your Ransomes Bob Cat distributor 
for a personal demonstration or call 
Ransomes, Inc., One Bob Cat Lane, Johnson 
Creek, Wl 53038, (414) 699-2000. 

RANSOMES 

The grass machine 
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The high and the mighty. 



with aldehyde. Formaldehyde is the 
most common aldehyde used. 

UF reaction products range from 
those which are predominantly solu-
ble, short-chained methylol urea, to 
those which contain short- (soluble) 
and long- (insoluble) chained meth-
ylene ureas. 

All longer -chained m e t h y l e n e 
ureas depend on microbial decom-
position for release of nitrogen. Fac-
tors such as soil temperature, which 

affects microorganism activity, may 
then also affect the rate at which 
nitrogen is released from these prod-
ucts. UF reaction products which con-
tain water insoluble nitrogen are 
particularly sensitive to changes in 
microorganism activity. 

Since 1977, several liquid forms of 
UF reaction products have become 
ava i lab le for l iquid fer t i l i za t ion . 
Hawkeye's Formolene (30% N) and 
Georgia Pacific's 4341 (30% N) are two 

fer t i l i zers which contain soluble 
methylol urea as the predominant UF 
compound. In addition, both products 
contain approximately 50% free urea. 

C.P. Chemical's Nitro-26 (26% N)is 
a solution of methylene urea and 
approximately 15% urea. Cleary's 
Fluf (18% N) is a suspension (jquid (a 
liquid containing microfine particles) 
which, like Nitro-26, contains meth-
ylene urea as its predominant UF 
compound and approximately 15% 
urea. In addition to soluble, short-
chained methylene urea, Fluf con-
tains 2 0 % water insoluble, long-
chained methylene urea. 

With liquid UF reaction products, 
knowledge of the relative amounts of 
urea, methylol urea, methylene urea, 
and water insoluble nitrogen can be 
used as a guide in predicting their 
potential to cause fertilizer burn. 

Products which contain water 
insoluble nitrogen and/or are pre- , 
dominantly methylene urea would 
have a lower potential to burn than 
those containing methylol urea. Liq-
uids which have a lower urea content 
would also have a lower potential to 
burn. 

For these reasons, Fluf would have 
the least potential for burn, followed 
by Nitro-26 and then Formolene and 
GP4341. Although field tests have ver-
ified the burn potential of these prod-
ucts in the order given, the magnitude 
of the difference between the prod-
ucts is not great. 

Tests have shown that all UF reac-
tion products have a substantially 
lower potential to bum than urea. 
Research has also demonstrated little 
difference between these products 
and urea regarding the rate at which 
nitrogen releases. 

A n o t h e r UF reaction product 
which is available in both a powder 
and a granular form is O.M. Scott and 
S o n s ' m e t h y l e n e urea fertilizers. 
Scotts first introduced methylene 
ureas into their fertilizer products in 
1958. 

Scot ts ' ferti l izers include both 
water soluble and water insoluble 
methylene ureas. The water soluble 
portion ranges from approximately 
4 0 % for nursery stock to 70% for 
tur fgrass fert i l izat ion. Although 
Scotts produces both complete and 
i n c o m p l e t e ferti l izers containing 
methylene ureas, the fertilizers con-
taining nitrogen only range from 38% 
to 41% nitrogen. Length of nitrogen 
r e l e a s e is up to 2 months for 
turfgrasses and from 2-6 months for 
container grown nursery plants. 

Nitroform marketed by Nor-Am 

Twelve Good Reasons 
To Use Folicote... 

All Year Long. 
Under s t r e s s c o n d i t i o n s p lan ts lose m o r e l i fe-g iv ing mo i s t u re 

t h rough the s t o m a t a in the i r leaves than c a n be a b s o r b e d by 
FOLIcOtE" t h e i r r o o t s - F O L I C O T E r e d u c e s mo is -

tu re loss by part ial ly b lock ing s tomata, 
trBnspiratiw minimizer w i thou t l imi t ing ac tua l pho tosyn thes i s . 

• I nc reases t ransp lan t survival . 
• R e d u c e s mo is tu re s t r ess dur ing t ranspor t . 
• P ro tec t s aga ins t d e s i c c a t i o n . . . w in te r and summer . 
• S tays f lex ib le , l ooks natural . 

A n d F O L I C O T E c o s t s up to 5 0 p e r c e n t less to app ly than any 
o ther an t i - des i ccan t or an t i - t ransp i ran t on the marke t . 

F O L I C O T E is a w a x e m u l s i o n that m ixes eas i ly w i t h w a t e r and 
s tays mixed. W h e n u s e d as d i rec ted , F O L I C O T E has b e e n p roven 
in un ivers i ty t r ia ls to be e f fec t i ve and n o n - p h y t o t o x i c on a w i d e 
range of p lants. 

Another water management tool from 
AQUATROLS CORPORATION OF AMERICA INC 
1432 UNION AVE . PENNSAUKEN NJ 08110 

For free brochure and more information call 
TOLL FREE 800-257-7797. in N J. 609-665-1130 
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The overwhelming choice among America's biggest Betasan is safe and effective on established blue-
lawn care companies is Betasan® for crabgrass control, grass, fescue, bentgrass, Bermuda grass, annual and 

In fact, in a survey of 75 of the largest companies, perennial rye, Zoysia, bahia, centipede and St. 
Betasan is used by four out of five. Augustine. 

It's not hard to see why. Because year after year, So when the battle with crabgrass is your number 
Betasan gives lawn care professionals better control one priority, use the number one crabgrass control. 
of Smooth and Hairy Crabgrass, without a worry Betasan. The first choice on the home front, 
about damaging existing turf. One application usually Always follow label directions carefully. 
stops crabgrass cold, all year long. Stauffer Chemical Company, Agricul-

Betasan is easy to apply and available W l T T A C \ 1W® tural Chemical Division, Westport, 
in liquid and granular formulations. MJmji I X I O i j L L 1 Connecticut 06881. 

N o . i AGAINST CRABGRASS. f > 
Stauffer 



BEFORE YOU BUY ANYTHING ELSE, 
CHECK THE IMPORTANT BENEFITS 

OF LESCO TURF-TYPE TALL FESCUES. 

, trr- j. 

0 Drought Tolerance 
0 Disease Resistance 
0 Year-Round Color 
0 Low G r o w t h Habit 
0 Shade Performance 
0 Versat i l i ty 
0 Darker Green Color 
0 Increased Density 

Shaded area indicates where Olympic, Falcon and Apache are adapted. 

Olympic , Falcon and 
Apache. Three of thi 
best turf- type tall 
fescues. A l l availabl( 
f r om LESCO. Perfect 
for home lawns, sod 
product ion, athletic 
f ie lds, commercial tu 
and golf courses. Thi 
benef i ts are tough tc 
ignore. 

Quantities of turf-type tall fescues may be limited. 
Call Barb today to place your fall order. 

(800) 321-5325 (800) 362-7413 
Nationwide In Ohio I 

TurfSeedli 

Lesco, Inc., 20005 Lake Road, Rocky River, Ohio 44116, (216) 333-9250 
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