
Hydro-seed with 
Cellin Fiber Mulch 
Economical, weed-free beauty and erosion control 

PROTECTS SEEDLINGS 
Cellin fiber mulch provides a 
thermal barrier that minimizes 
variances in ground temperatures. 
This helps assure germination. 

GREEN, BIO-DEGRADABLE 
The water-soluble dye in Cellin 
mulch gives the hydroseeder a 
visible gauge for metering the 
ground being sprayed. The color 
gives an attractive, temporary 
green appearance to the ground. 
The mulch fibers gradually 
decompose as the grass firmly 
takes root. 

P.O. BOX 224, 
9610 GUNSTON COVE ROAD 
LORTON, VIRGINIA 22019 
(703)690-1195 

CELLI! 
MANUFACTURING INC. 

CELLIN FIBER MULCH 
A product of Cellin Manufacturing, 
one of the nation's largest 
producers of cellulose fiber 
products. 

PROTECTS THE SOIL 
Cellin fiber mulch creates 
absorbent "mini-umbrellas" to 
protect the ground against rain. 
This allows the rain water to seep 
into the soil slowly, preventing 
erosion. 

NO WEEDS IN CELLIN 
Cellin fiber mulch is a re-cycled 
product which contains no weed 
seeds. Spray in one operation with 
no possibility of introducing 
aggressive growing cereal to 
compete with your spec, seeds. 



these areas must be tolerant of high salt concentra-
tions in the rootzone. 
2. High wind stress: Areas which are open, require 
hardier trees and guy wires until the trees are 
established. 
3. Excessive sun: Areas which are open to full sun 
require trees which are not suceptible to sun scald. 
4. Excessive shade: Areas which are shaded by 
large buildings, land forms or an established tree 
canopy exceeding 60 ft. in height, require trees 
planted in these areas to be tolerant of shade. 
5. Natural gas lines: Many streets contain local gas 
distribution lines and damage to trees from escap-
ing natural gas cannot be avoided. Any major gas 
transmission lines going through the community 
should be avoided to prevent potential tree 
damage. 
6. Mechanical injury: Areas which are subject to 
severe mechanical injury, frequent construction 
and sites of severe soil compaction, require trees to 

be small in size and where problems are most 
severe, containerized trees should be considered. 

Tree selection process 
A tree's shape or form is an important con-

sideration when selecting a tree for a particular 
site. Definitely shaped street trees and ornamental 
flowering or fruiting trees should be carefully 
selected and located to avoid distractions to a car's 
driver while at the same time providing an accent 
denoting a special view or structure. The trees 
should be used to frame pictures in the landscape, 
to hide objectionable views and to assist in defin-
ing the edge of the roadway and enhancing spatial 
qualities. Spacing between trees should vary from 
30 to 150 ft. to create a naturalized appearance, and 
if one tree dies or is removed, it does not spoil the 
continuity of the planting. Trees need sufficient un-
paved areas for maximum health and vigor. They 

Six maps are necessary to combine all factors affecting street trees to achieve the best plan. Map A - soil analysis. Map B - forest 
tree types. Map C - forest tree sizes, Map D - land use plan, Map E - environmental hazards. Map F - street tree assignments. 



should not be dangerously close to traffic in the 
street and should, therefore, be planted behind the 
sidewalk to achieve as much growing environment 
as allowable. 

Trees should be planted in locations which 
define an activity. For example, a corridor of trees 
promotes movement and decisive action; and 
screening provides a blocked vista and results in 
interest in the foreground. 

Aesthetics and function should work together 
during the selection of an urban tree. 

A diversification formula has been developed to 
prevent an over dependence on a single genus such 
as elms or oaks. The diversification formula was 
established by the International Society of Ar-
boriculture and is now an accepted standard 
throughout the United States. The formula is 
defined as a planting plan containing no more than 
ten percent of one family and five percent of one 
species. 

In order to develop a concept of complementary 
and coordinated tree planting, the trees selected 
previously have been grouped together into associ-
ations. Tree associations are defined as consisting 
of a group of trees which are aesthetically 
harmonious as well as being similar in environ-
mental preferences and tolerances. 

Using the lot size as an indication of relative 
home value and also of potential area for tree 

growth, the lists are delegated according to mature 
tree stature, color and visual appearance. 

All of the previous information is brought 
together to form a street tree planting plan. The 
different areas of soil types, existing vegetation 
and environmental hazards can be combined on 
one map to illustrate different tree planting pro-
grams. Each different area contains a different tree 
list. The tree list is derived by an analysis of the 
specific environmental qualities combined with 
the diversification formula. 

Thus, lists are established which correspond to a 
street tree assignment map and indicate the most 
suitable trees for each area. 

The final selection of a tree should be deter-
mined by the municipality's staff working in con-
junction with the plan, any local site problems, and 
the property owner. 

The final section of every master plan should 
pertain to established policies related to the care of 
street trees. These policies should be approved by 
the community's tree policy making board or elec-
ted officials. 

Policies can be prepared to indicate a planting 
policy, a tree trimming policy, a tree removal 
policy, a spraying policy, and perhaps procedures 
to be used for implementing each of the policies. 

WTT 

Cut, Roll, Slab or Fold, 24 hours a day, 
wet or dry weather, all sod conditions. 

With a Brouwer Harvester you do it all with time and 
money saving efficiency. 

Over 1000 Top Turf men around the world use 
Brouwer Harvesters to assure themselves of top profit. 

The Brouwer line of Harvesters is engineered by a 
Turf Grower for Turf Growers. They're economical to 
acquire, labour saving, and they eliminate waste. 
Available in 15, 16, 18 and 24 inch widths and 
a choice of pallet sizes. 

You get a more uniform cut, less down 
time, less top soil removal, and a 
harvester that operates off the uncut 
turf. Brouwer Harvesters are easy on 
your sod. Write for our free Harvester 
brochure. 

BROUWER 
The Turf Equipment People 

Brouwer Turf Equipment Limited, Woodbine Ave., Keswick, Ontario, Canada L4P 3E9 Tel: (416) 476-4311 
Circle 104 on free information card 
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A WORD 
TO THOSE WHO THINK IT 

TAKES A FORTUNE TO MAKE 
BIG MONEY IN LAWNGARE. 

BUNK! 

ANNOUNCING THE LOW-INVESTMENT. NO-FEE, NO-
ROYALTY, NO-ADD-ON PROFIT PROGRAM FROft/l 
AGRO-CHtM. 
For as litt le as $5000, you can become part of the fastest 
growing field in the great outdoors. As an independent 
dealer of Agro-Chem, a leader in lawncare products 
and training. 
Agro-Chem wil l supply you with everything you'l l need 
to grow along with the incredibly profitable lawn-
spraying industry that has seen sales increase more than 
20% in the past year alone. 
As manufacturers, we ship directly to 
you from our modern plant in 
Franklin Park, Illinois. 
There are no profi t-picking middle-
men involved. (Our profit comes from 
the products you buy.) 
And best of all, you remain your own 
boss. Free to grow with the rising 
demand in your own area. 

WE HELP YOU ALL 
THE WAY. 
We'll teach you the very latest in 
organic, scientif ic lawncare. And 
we'l l supply you with super-effec-
t ive sales tools. 
Newspaper ads. Radio commercials. 
Brochures, door-sellers, publicity 
and advertising. 
You supply the desire to make 
big money in this 

growing f ield A G R O ' C H E M , I N C . 

A UNIQUE, ORGANIC LAWNCARE PRODUCT LINE 
SUPERIOR TO OTHERS. 

Agro-Chem lawn nutr ients are totally organic. Natural. 
And specially formulated by us according to soil tests 

in your area. 
There are no harsh chemicals that can lead to 

weakened, disease-ridden lawns. Instead Agro-Chem 
nutrients create a natural, deep-root growth that assures 

green lawns and turns undesirable thatch into humus. 
And all Agro-Chem products have been proven effect ive. 

and profitable, after thousands of residential, 
commercial and institutional applications. 

IT DOESN'T COST A FORTUNE TO 
START IN BUSINESS NOW! 

The return investment is substantial, 
from the start. 

For instance, an initial product order 
costing you $5000 can bring you a gross 

profit of about $10,000. Even if you begin 
with a small truck and only a 

300-gallon product tank. 

IT ONLY TAKES A PHONE CALL. 
OR A STAMP. 

Call us col lect today, or fill out and return 
the attached coupon to receive our 

no-obl igation booklet describing your 
incredible profit potential as an Agro-Chem 

dealer. But act now, and be ready for the 
big profit season ahead. 

CALL MR. THOMAS GREENE, COLLECT 
312-455-6900 

Where the grass is always greener. 
1 1 1 5 0 W. Addison, Frankl in Park , I l l inois 6 0 1 3 1 

I 
I 
I 
I 

OK. Send me your book that shows me how I can make big money as 
an Agro-Chem dealer. I understand there's no obligation. 

Name-

Address _ 

City/Town _ State-
l i AIL T H I S C O U P O N TO: Agro-Chem, Inc. 

1 1 1 5 0 W. Addison 
Frankl in Park , I l l inois 6 0 1 3 1 

I 
I 
I 
I 
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My question or comment to the editor is . . . 
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industry topic. Questions will be answered by industry experts in the Vegetation Management or 
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INDEX 

KEY: Feature Article (fa), Vegetation Management (vm), Pro-
scope Answer (p) 

A 

African Savannah, Asian Swamps Make 
California Zoo Home (fa) Jan. 34 

Agitation Effective For Wettable 
Powders (vm) Apr. 76 

Anti-desiccation For Winter 
Protection (vm) Mar. 78 

Applicators Must Know Mixing Basics, 
Professional by Paul A. Sartoretto, Ph.D. (fa) . .Mar. 24 

Aquatic Herbicides Designed for 
Environmental Compatibility 
by James C. Schmidt (fa) Jun. 42 

Aquatic Herbicides, Water Management 
Report Supports Increased Use Of (fa) Sep. 20 

Asplundh Is Large Part Of Right-Of-Way 
History (fa) Feb. 54 

Athletic Field Construction Procedures, 
New Jersey Turfgrass Expo '78 Emphasis 
On Turf Production by Dr. H. W. Indyk (fa) Jan. 42 

Award Winners, Contractors Describe Projects 
Chosen as 1979 by Bruce F. Shank (fa) Mar. 24 

B 

Bagworms, Effective Chemical Control (vm) Mar. 78 
Bark To Split On Newly Planted Trees, 

What Causes (vm) Sep. 94 
Baseball Field In The West, How To 

Prepare And Maintain A (fa) Feb. 27 
Beetle Control: Biological And Chemical, 

Japanese (fa) Apr. 62 
Bentgrass Establishment On High Sand 

Greens (p) Jan. 54 
Bermudagrass Out Of A Bluegrass Lawn, 

How Do You Keep (vm) May 60 
Bird Pest Control By Trimming Favorite 

Trees Shown Effective (fa) May 28 
Bluegrass Control With Posan, Annual (p) Mar. 84 
Bluegrass (Kentucky), For Shaded Areas (vm).. . . Sep. 94 
Brush Control Around Pine & Spruce 

Trees (vm) Mar. 78 

C 

California Landscaper Nurtures Plants 
In Urban Environment (fa) Mar. 62 

Chain Saw Use Linked To Technique, 
Size (fa) Aug. 16 

Chestnut Blight, Solving The Problem (vm) Aug. 41 
Compost Mix, Wood Chips and Sludge Form 

Rich by John A Kerr (fa) Sep. 14 
Contractors Describe Projects Chosen as 

1979 Award Winners by Bruce F. Shank (fa) Oct. 29 
Crabgrass, Effectiveness of Preemergent Jan. 52 

Herbicides (vm) Mar. 78 
Cultivar Performance In Sod Blends And 

Mixtures by Robert W. Schery (fa) Feb. 16 

D 

Devrinol, Information On (vm) Jun. 68 
Disease, Causes of Environmental, 

Symptoms And Conditions Of Environmental 

Tree Disease by Eugene P. Van Arsdel (fa) Jun. 16 
Disease, Symptoms And Conditions Of 

Environment Tree by Eugene P. Van Arsdel (fa) 
Jun. 16 

Di-System For Leaf Miner Control (vm) Oct. 45 
(Dormancy) Is It Possible To 

Rejuvenate Turfgrass Oct. 45 
Drainage Tubing, Considerations For Use 

Of Corrugated (fa) Mar. 16 
Dutch Elm Disease, Are Tulip And Basswood 

Trees Susceptible To (vm) Sep. 94 
Dutch Elm Disease Control (vm) Aug. 41 
Dye Product Can Be Mixed With Trimec 

Weedkiller, What Green (vm) Apr. 76 

E 

Energy Crisis, How Will It Effect The 
Future Of The Industry (p) May 64 

Engine Ailments For Prevention And 
Correction, Analyzing by Paul Scholten (fa) Jul. 20 

Engine Maintenance Needs, Rings And 
Pistons Indicate by Paul Scholten (fa) Aug. 38 

Engines, Selection for Pump Systems (fa) Dec. 29 
(Equipment) Fall Is the Time To Review Or 

Begin Preventative Maintenance 
Program by Philip A. Taylor (fa) Oct. 36 

Equipment Maintenance, Making The Most Of 
by Bruce F. Shank (fa) Jun. 39 

Euonymous Scale , Chemical Control Of (vm) Oct. 45 
Evergreen, Products That Inhibit Growth (vm). . . . Jun. 70 
Evergreen Shrubs That Can Be Used As A 

Screen And Will Tolerate Shady 
Conditions (vm) Oct. 45 

F 

Fall Plantings, Protecting from Winter 
Damage by Maria T. Cinque (fa) Nov. 14 

Fertilization, Liquids Opposed To 
Granular (vm) Aug. 41 

Fertilization Of Athletic Fields, New Jersey 
Turfgrass Expo '78 Emphasis On Turf 
Production by Jerry Hutchinson (fa) Jan. 42 

(Fertilizer) How Does IBDU Fine Differ 
From Powdered Ureaform (vm) May 60 

Fertilizer, Sulphur-Coated Slow-Release, 
Changes In The Soil (vm) Jul. 32 

Fertilizers Do Not Promote Root Growth, 
Is It True That Liquid (vm) Apr. 76 

Fertilizers, How They Work (vm) Dec. 38 
Fertilizing A Large Number Of Trees, Is 

There A Machine Or System (vm) Sep. 95 
Fertilizing Newly Planted Trees (vm) Sep. 95 
Future, Green Industry (fa) Dec. 32 

G 

GCSAA Winter Conference Report Sessions, 
Show Drew Over 6,000 (fa) Mar. 57 

Galls, Oak Trees Covered With (vm) Jul. 32 
Geochemical Factors Affecting Plant Growth 

In Reclamation by W. Clark Ashby, 
William C. Hood, and Mary L. Guerke (fa) Apr. 28 

Graft Incompatibilities (vm) Jul. 32 
Greens, How To Encourage Deep 

Rooting Of (p) Jan. 54 



Greenskeepers Preserve Natural Challenge 
Of Courses Scottish by Stan Metsker (fa) Mar. 48 

Groundcovers and Shrubs That Are Salt 
Tolerant (vm) Jul. 32 

Groundscovers Provide Alternative To 
Turfgrass In Landscaping by Donald H. 
Steinegger & Kim W. Todd (fa) May 38 

Growth Regulators Accentuated By Rising 
Costs by R. P. Freeborg (fa) Aug. 25 

Growth Regulators Pros And Cons, Penn State 
Tests Reveal by Thomas L. Watschke (fa) Aug. 32 

Growth Regulators, Suburban Mowing 
Eff ic iency Improved by (fa) Feb. 60 

Growth Retardants For Ivy (vm) Jun. 68 
(Growth Retardants) Products That Inhibit 

Growth On Broad Leaf Evergreens (vm) Jun. 70 

H 

(Herbicide) What Post-emergent Control 
Can Be Applied Without Injury To 
Des ireable Turfgrass (vm) May 60 

Herbic ides Designed For Environmental 
Compatibility, Aquatic 
by James C. Schmidt (fa) Jun. 42 

(Herbicides) Postemergents Avai lable For 
Control Of Nutsedge In Turf 
by John A. Jagschitz (fa) May 46 

Herbic ides , Timing, Rate Are Critical For 
Preemergence by Robert C. Shearman, 
Ph.D. (fa) Mar. 39 

Herbic ides , Water Management Report 
Supports Increased Use of Aquatic (fa) Sep. 20 

Hydraulic Seeding, Clearing Up Mysteries 
Will Aid Growth Of, 
by Bruce F. Shank (fa) May 32 

(IPM) Integrated Control Strategies 
Established For T r e e Insects 
by David G. Nielson, Ph.d. (fa) May 20 

Insurance Purposes, How To Appraise 
T r e e s and Plants For (fa) Jan. 24 

Irrigation Benefi ts , Michigan Nurseryman 
Boasts Of Tr ickle by Dan Hager (fa) Feb. 63 

Irrigation, Conference Presents Information 
On Wastewater Irrigation (fa) Jan. 49 

(Irrigation) Is It Better To Water Turf In 
Day Or Night (vm) Oct. 45 

Irrigation Renovation Decisions and 
Maintaining System Eff ic iency (fa) Jan. 16 

J 

Japanese Beet le Control: Biological And 
Chemical (fa) Apr. 62 

L 

Landscape Architect Training 
Correspondence (p) Mar. 84 

Landscape Architecture, List Of Schools 
Offer ing (p) Feb. 72 

(Landscape Awards) Contractors Descr ibe 
Projects Chosen as 1979 Award Winners 
by Bruce F. Shank (fa) Oct. 29 

Landscape Contracting Business, Are T h e r e 
Any Industry Averages Breaking Out 
Income and Expenses Within The 
Landscape Design and (p) jun. 72 

Landscaper Nurtures Plants In Urban 
Environment, California (fa) Mar . 62 

Lawn Care Business, A Successful , New 
Jersey Turfgrass Expo '78 Emphasis On 
Turf Production 
by Robert H. Brewster (fa) Jan. 42 

Lawn Disease Problems, New jersey 
Turfgrass Expo '78 Emphasis On Turf 
Production by Dr. Spencer (fa) Jan. 42 

M 

Maintenance , Making T h e Most of Equipment 
by Bruce F. Shank (fa) Jun. 39 

Maintenance Planning Begins With Good 
Design, Park by Theodore J. Haskell (fa) Jan. 28 

Maintenance Program, Fall Is T h e T ime To 
Review Or Begin Preventative 
by Philip A. Taylor (fa) Oct. 36 

Maple Wilt (vm) Nov. 28 
Moles, Any New Methods To Kill (vm) Jun. 68 
Municipal Managers Compete for Budget 

Funds (fa) Nov. 18 
Myrtle, Canker and Root Rot (vm) Nov. 28 

N 

New Jersey Turfgrass Expo '78 Emphasis On 
Turf Production (fa) Jan. 42 

Nutsedge In Turf , Postemergents Avai lable 
For Control Of 
by John A. Jagschitz (fa) May 46 

O 

Oak, Spit Spot (vm) Nov. 28 
Oaks Suffer ing From Soil Compaction 

Due To Construction (vm) Sep. 94 
Oil To Steri l ize Soil Under Gravel Beds, 

Crankcase (vm) Mar. 78 
Ornamenta ls In jured By Cold Winter 

Weather (vm) Apr. 76 

P 

Park Maintenance Planning Begins 
With Good Design 
by Theodore J. Haskell (fa) Jan. 28 

Park Supervisors Adjust To Financial 
Pressures by John Kerr (fa) Oct. 14 

Pipe Location Without Disturbing Large 
Areas Of Turf (p) Aug. 43 

Poa Annua, Heat Stress, Not Anthracnose 
Is Scourge Of, by Houston Couch Jun. 47 

Poison Oak, Control Of (vm) Apr. 76 
Postemergents Avai lable For Control Of 

Nutsedge In Turf by John A. Jagschitz (fa) May 46 
Preemergence Herbic ides , Timing, Rate Are 

Critical For 
by Robert C. Shearman, Ph.D Mar . 39 

Procedures of Pest icide Development , 
New Jersey Turfgrass Expo '78 
Emphasis On Turf Production 
by Ernie Koch (fa) Jan. 42 

Professional Applicators Must Know 
Mixing Basics by Paul A. Sartoretto, 
Ph.d. ( fa ) . . . . , Mar . 24 

Pruning, Management of Operat ion by 
Harleigh K e m m e r e r (fa) Dec 35 

R 

Railroad Control Are Long Days And 
Constant Care, Challenges Of (fa) Sep. 89 

Railroad Reclamation Restores Indian 
Land, Rai lroad (fa) Sep. 92 

Reclamation, Geochemica l Factors 
Affecting Plant Growth In by W. Clark Ashby, 

Will iam C. Hood and Mry L. Guerke (fa) Apr. 28 
Reclamation Grass Select ion Depends On 

Combination, Cost (fa) Jul. 24 
(Reclamation) Persistence of Vegetation on 

Toxic Spoil , by Paul Sutton (fa) Nov. 22 
Reclamation Restores Indian Land, 

Railroad (fa) Sep. 92 
Rhodendron, What Food Should Be 

Used (vm) Aug. 41 



Right-Of-Way History, Asplundh Is Large 
Part Of (fa) Feb. 54 

Root Disorders, Detection And Correcting 
Of Tree by Michael J. 
Walterscheidt, Ph.D. (fa) Jun. 31 

Ryegrass, Best and Cheapest That Will Grow 
In Clay Without Watering and 
Little Mowing (p) Jun. 72 

Ryegrass, Life Span Of New Turf Type 
Perennial (p) Jun. 72 

S 

Salt-Tolerant, Shrubs and Groundcovers 
That Are (vm) Jul. 32 
Saw, Use Linked To Technique, Size; 

Safe (fa) Aug. 16 
Scottish Greenkeepers Preserve Natural 

Challenge Of Courses 
by Stan Metsker Mar. 48 

Seed Mixtures For Sod Production, New 
Jersey Turfgrass Expo '78 Emphasis On 
Turf Production by Dr. C. Reed Funk (fa) Jan. 42 

Shrubs and Groundcovers That Are Salt 
Tolerant (vm) Jul. 32 

Silvex, Can Spreaders Be Cleaned Out 
After Applying (vm) Jul. 32 

Snow Mold Left Bare Spots, Should You 
Put Down Fungicide (vm) Apr. 76 

Sod Blends and Mixtures, Cultivar 
Performance In by Robert W. Schery (fa) Feb. 16 

Sod Field Days Include Visits To Scotts, 
Princeton (fa) Jul. 28 

Sod, Reroot After White Grub Damage, Will (vm) 
Aug. 41 

Soil Compaction From Foot Traff ic (vm) Jul. 32 
Spruce, (Blue), Browning Needles (vm) Jan. 52 
Studies of Japanese Beetle Grub Resistance, 

New Jersey Turfgrass Expo '78 Emphasis 
on Turf Production by Dr. Sami Ahmad (fa) Jan. 42 

Sulphur-Coated Slow-Release Fertilizer, 
Changes In The Soil (vm) Jul. 32 

T 

Tax and Insurance Purposes, How To 
Appraise Tree and Plants (fa) Jan. 24 

Thatch Accumulation, Changes In Manage-
ment Needed Due To by Jack D. Butler (fa) Apr. 54 

Thatch, Difference With Mat (p) Mar. 84 
Thatch Information Is Helpful But 

Controversial, Latest 
R. C. Shearman (fa) Apr. 46 

Thatch On Soil Is Both Positive And 
Negative, Influence Of 
A. J .Turgeon (fa) Apr. 48 

Thatch To Disease And Insect Stress, 
Relationship Of by B. G. Joyner (fa) Apr. 50 

Tractors, Compact Diesel Nov. 30 
Training To Meet Industry Needs, Lake City 

Community College 
by John R. Piersol (fa) May 54 

Transplanting Out Of Season, Precautions 
For Digging And (fa) Aug. 20 

Tree, Chemicals To Prevent Crabapples 
From Falling Off (vm) Jun. 68 

Tree Disease, Symptoms And Conditions 
Of Environment by Eugene P. Van Arsdel (fa).. Jun. 16 
Tree Fertilizers, Liquid (vm) 

Tree Insects, Integrated Control 
Strategies Established For 
by David G. Nielsen, Ph.D. (vm) May 20 

Tree Operation Cultivates Uses For 
Wood Chips (fa) Sep. 16 

Tree Rot Disorders, Detection And Correction 
Of by Michael J. Walterscheidt, Ph.D. (fa) Jun. 31 

Tree Spikes And It's Effects On Trees (vm) Feb. 79 
Trees And Plants For Tax And Insurance 

Purposes, How To Appriase (fa) Jan. 24 
Trees And Shrubs Recommended For 

Hardiness In The Northeast (fa) Apr. 68 
Trees, Chemicals To Eliminate Hard 

Water Deposit Buildup (vm) Jun. 68 
Trees, Fertilizing Newly Planted (vm) Sep. 94 
Trees Planted On Land Fills (vm) Mar. 78 
Trees, Master Street Plan by 

Leonard Philips (fa) Dec. 18 
Trees, Topping (vm) Nov. 28 
Trees, What Causes Bark To Split On 

Newly Planted (vm) Sep. 94 
Turf Areas, Repairing Damaged (vm) Jun. 68 
Turf Disease Control For Home Owner (p) Sep. 96 
Turfgrass Expo '78 Emphasis On Turf 

Production, New Jersey (fa) Jan. 42 
Turfgrass Insect Control Update, New Jersey 

Turfgrass Expo '78 Emphasis On Turf 
Production by Dr. Louis Vasvary (fa) Jan. 42 

Turfgrass, Is It Possible To Rejuvenate 
During Hot Summer Months (vm) Oct. 45 

(Turfgrass) Keys To Managing Zoysia 
Offered By Missouri's Dunn 
by George L. Zeis (fa) Jul. 17 

Turfgrass Transition In Both Spring And 
Fall, Managing by George M. Kozeinicky ( fa) . . Apr. 16 
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SELECTING THE RIGHT ENGINE 
FOR AN EXISTING PUMP SYSTEM 
By John A. Kerr, assistant editor 

If you need to replace an engine in a spray unit or 
you are building your own, some basic criteria ex-
ist for picking the right engine. Pump manufac-
turers often buy engines from different companies 
and many of these engines are interchangeable. 

The main consideration is sufficient horsepower. 
This depends on the type of pump you're using. Ac-
cording to Bob Oberg, an engineer at Broyhill, a 
piston pump requires considerably more power 
than a centrifugal pump. If you're using a cen-
trifugal pump for high pressure and low volume 
spraying, power requirements are less than if 
you're using it for high volume and low pressure, as 
in a transfer operation. Then it requires much 
power to move the weight. 

A centrifugal pump is self limiting. With too 
small an engine, it will slow down but still run; 
however, a positive displacement pump in that 
situation won't run at all. For example, you could 
use a 3-horsepower engine on a fairly big cen-
trifugal pump and get it going but on a good-sized 
piston pump, it wouldn't start. 

"Generally," Oberg says, "our centrifugal pumps 
seem overpowered because we put enough engine 
on them to handle big volume if necessary. In a 
common spraying situation, a pump may be able to 
handle 100 gpm even though an operator only 
needs 5 or 10; so he's not pulling all the power he 
could." You can also get by with a small engine for 
a roller pump, unless you put so much resistance 
against it that it has to create 200 to 300 pounds of 
pressure in order to work. 

Broyhill uses Briggs & Stratton, Kohler, and 
Tecumseh engines for its pumps. Oberg warns of 
comparing an electric motor with a gas engine 
when making your decision. It's possible to drive a 
pump with a 2-horsepower electric motor that 
won't even start with a 2-horsepower gas engine. 
"A rule of thumb is that it's going to require twice 
as much gas horsepower as electric horsepower," 
Oberg says. The reason is: you have more power 
available because you can pull, at least mo-
mentarily, more amperage through the electrical 
system and increase the actual output of an electric 
motor. An electric line has the capability of giving 
you an initial surge of power that a gas engine 
can't. Also, in a higher elevation where the air is 
thinner, a gas engine will lose power. 

Most pump manufacturers rate equipment ac-
cording to actual electric horsepower. The horse-
power and torque of an engine are geared to max-
imum rpm. Torque is an important factor in run-
ning your pump. Maximum rpm does not 
produce maximum torque. 

You must also consider rpm's of the pump when 
selecting an engine. When you hook an engine to a 
pump, you should know how fast it is supposed to 
run so you can properly match it. There's nothing 
that will ruin a pump quicker than running it faster 
than it was made to run. You will cavitate the li-
quid, trying to suck more in than atmospheric 
pressure can push and cause the pump to wear it-
self out. 

BOO 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 

Maximum horsepower is obtained at maximum revolutions 
per minute. Maximum torque is obtained at a lower rpm. High 
rpm can lead to rapid engine deterioration. Therefore, 
optimum running speed should be designed near the 
maximum torque level. 

If a pump has a 3,600 rpm engine and only needs 
1,000 rpm to produce an efficient spray, you need a 
gear reducer — a system of belts and pulleys — to 
gear the PTO shaft down. Overspeeding the 
sprayer will cause internal damage. 

Rpm's range from 600 for positive displacement 
pumps up to 4,000 for centrifugals, with some even 
reaching 5,000. Depending on the type of pump, 
rpm will vary greatly. As a general rule, centrifugal 
pumps have to run at a high rpm and positive dis-
placement pumps — gear, roller, and piston — at a 
lower rpm. 

Continues on page 30 

P O W E R DATA 



Physical dimensions of the engine must be considered. Dimensions of importance are base mounting holes, shaft size and length, and overall 
size. Exhaust and cooling needs must be considered, as well as ease of access for maintenance. 

"Make sure the rotation is proper when the 
pump is coupled to an engine," says Myron 
Koistinin, applications engineer for Hypro, Inc., 
Div. of Lear Siegler Inc. In a gas engine, looking at 
the shaft end, the rotation would be counterclock-
wise. A roller, vein, or gear pump also must be 
rotated in the right direction. With a piston pump, 
you don't have to worry about it because a valve 
determines the flow. 

The frame for an electric motor must be the 
proper height. A "58" is a standard frame for most 
electric motors. Some pumps take more torque to 
run and may need a capacitor for more starting tor-
que. 

Koistinin also suggests selecting a crankshaft 
with a fairly common diameter, length, and 
keyway. "If you get a motor or gas engine with an 
oddball shaft size, you have trouble getting pulleys 
and couplings to match," he says. 

You have to look for pilots on the block, the 
machined surface that may be altered to accommo-
date a generator and other attachments, says Les 
Heinemann, service specialist in the engineering 
department of Kohler Co. "You have to make sure 
the pilots match so that if there is anything like an 

electric clutch hooked up to it, it's going to bolt to 
the block," he says. A bolt circle that doesn't match 
can also cause trouble. 

Physical dimension of an engine is also impor-
tant. Is it going to fit into the space you have 
available? You want to make sure where you're 
mounting the engine, also. Is it a standard engine 
without a blower or a directed air engine? If you 
put it in a combined area, are you going to get 
enough cooling? 

You may consider fuel tank capacity if changing 
engines, says Jack Custer, product specialist for 
FMC, Agriculture Machinery Div. In a large opera-
tion, it saves time to have an engine that runs for a 
long period. You also need the right kind of pulley 
ratio, which depends on how fast you want to run 
your engine and thus how quickly the pump will 
turn. 

Most manufacturers have replacement engines 
for the sprayers they build. But when it comes time 
to change engines because you are dissatisfied or 
discover new uses for your present sprayer, these 
will be some of the things to consider. WTT 


