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Celtis laevigata Sugar Hackberry F.R
Celtis occidentalis Common Hackberry F.R
Cercidiphyllum japonicum Katsuratree F.R
Cercis canadensis Eastern Redbud TR
Chionanthus virginicus ‘White Fringetree T.R
Cladrastis lutea American Yellowwood R
Cratasgus spp. Hawthorns T,.R
Diospyrus virginiana Common Persimmon R
Elaeagnus angustifolia Russianolive R
Fraxinus spp. Ash F.R
Ginkgo biloba Ginkgo ,T,F,R
Gleditsia triacanthos Thornless, seedless
in:rmis Honeylocust JTLER
Gymnocladus dioicus Kentucky Coffeetree R
Halesia carolina Carolina Silverbell R
Kalopanax pictus Castor Aralia L, F.R
Koelreuteria paniculata Panicled Goldenrain-
Tree ,T,F,
Lagerstroemia indica Common Crapemyrtle
Larix decidua European Larch G, T,F,
Larix larieina Eastern Larch G,T.F,
Liquidamber styraciflua American Sweetgum
Liriodendron tulipifera Tuliptree F,
Malus spp. Crabapples
Nyssa sylvatica Black Tupelo G,T,F,
Ostrya virginiana American Hornbeam T,
Oxydendrum arboreum Sourwood
Paulownia tomentosa Royal Paulownia

Amur Corktree
Lavalle Corktree
Jack Pine
Limbzr Pine
Austrian Pine
Longleaf Pine
Ponderosa Pine

Phellodendron amurense
Phellodendron lavallei
Pinus banksiana
Pinus flexilis

Pinus nigra

Pinus palustris

Pinus ponderosa

a
A
Eleiiclele
EEEEE R R R e R R R R

G,T,

Pinus resinosa Red Pine
Pinus rigida Pitch Pine T,F,
Pinus strobus White Pine
Pinus sylvestris Seotch Pine T,F,
Pinus taeda Loblolly Pine T,F,
Platanus acerifolia London Planetree ¥,
Platanus occidentalis American Planetree F,
Quercus borealis Northern Red Oak F,
Quercus coccinea Scarlet Oak F,
Quercus palustris Pin Oak F.R
Quercus velutina Black 0Oak R
Quercus spp. Oak R
Robinia pseudocacia Black Locust F.R
Sassafras albidum Common Sassafras R
Sophora japonica Japanese

Pagodatree T,F.R
Sorbus spp. Mountainash R
Syringa amurensis Amur Lilae R
Syringa amurensis japonica Japanese Tree ILilac R
Ulmus americana American Elm T,F,R
Ulmus carpinifolia var. Christine Buisman

Elm T,F,.R
Ulmus glabra Scotch Elm T,F.R
Zelcova serrata Japanese Zelcova F,.R
*Gre:n—G Tee—T Fairway—F  Rough—R

Specimens

Almost any plant may be valued as
a specimen in planting designs. How-
ever, trees and shrubs considered as
desirable specimens usually possess an
outstanding characteristic, such as
beautiful flowers, seasonal color, special
form, or special texture. Use of too
many specimen plants tends to defeat
their purpose and results in a mass of
oddities instead of a wunified com-
position of clumps and groupings.
Occasional single specimens or small
specimen clumps are desirable. The
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current trend of making every iree or
shrub on the golf course a specimen
is illogical, regardless of mowing con-

siderations.

Some degree

of esthetic

feeling must be left on our modern

courses.

Table 2
Trees Suited for Use as Specimens

Scientific name

Common name

Abies spp.

Acer nigrum
Acer palmatum
Acer saccharum
Acer tataricum
Aesculus spp.
Amelanchier spp.
Betula spp.
Carya illinoensis
Carya ovata
Cedrus spp.
Cercidiphyllum japonicum
Cereis canadensis
Chamaecyparis spp.
Chionanthus virginicus
Cladrastis lutea

Cornus florida

Cornus kousa
Crataegus spp.

Fagus spp.

Ginkgo biloba
Gymnocladus dioicus
Hamamelis virginiana
Juniperus chinensis
Koelreuteria paniculata
Larix spp.
Liquidamber styraciflua
Liriodendron tulipifera
Magnolia spp.

Malus spbp.

Nyssa sylvatica

Ostrya virginiana
Oxydendrum arboreum
Phellodendron amurense
Phellodendren lavallei
Picea spp.

Pinus spp.

Prunus spp.

Quercus spp.

Salix spp.

Sciadopitys verticillata
Sophora japonica

Syringa amurensis japonica

Taxodium spp.

Taxus cuspidata commutata

Thuja spp.

Tilia spp.

Toona sinensis
Tsuga spp.
Ulmus americana

Fir

Black Maple

Japanese Maple

Sugar Maple

Tatarian Maple
Buckeye; Horsechestnut
Serviceberry

Birch

Pecan

Shagbark Hickory
Cedar

Katsuratree

Eastern Redbud
Falsecypress

‘White Fringtree
American Yellowwood
Florida Dogwood
Kousa Dogwood
Hawthorn

Beech

Ginkgo

Kentucky Coffeetree
Common Witchhazel
Pyramid Chinese Juniper
Panicled Goldenrain-Tree
Larch

American Sweetgum
Tuliptree

Magnolia

Apple; Crabapple
Black Tupelo
American Hophornbeam
Sourwood

Amur Corktree

Lavalle Corktree
Spruce

Pine

Apricot; Cherry; Chokecherry;
Laurelcherry ;

Plum
Oak
Willow
Umbrellapine
Japanese Pagodatree
Japanese Tree Lilac
Baldcypress
Japanese Yew
Arborvitae

Linden

Chinese Toona
Hemlock

American Elm

Peach;

Table 3
Shrubs Suited for Use as Specimens

Scientific name

Common name

Caragana arborescens
Chaenomeles spp.
Cotinus coggygria
Euonymus alatus
Euonymus americanus
Euonymus atropurpureus
Euonymus europacus

Siberian Peashrub
Floweringquince
American Smoketree
Winged Euonymus
Brook Euonymus
Eastern Wahoo
European Euonymus
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Exochorda spp.
Halesia spp.
Hibiscus spp.
Hydrangea spp.
Lonicera spp.
Prunus japonica
Prunus triloba
Rhododendron spp.

Pearlbush

Silverbell

Hibiscus, Rosemallow
Hydrangea
Honeysuckle

Chinese Bushcherry
Flowering Plum
Rhododendron; Acalea

Rhus spp. Sumac

Viburnum spp. Viburnum
Background

Many trees and shrubs possess

characteristics that are more favorable
for wildlife. These plants may provide
nesting areas, protection and food for
many kinds of birds and animals. Many
of our common plant materials provide
seeds or fruits that wildlife require
for survival, and these materials can
easily be included in most plantings for
golf courses.

characteristics that are valuable for
background purposes. Plants of this
type are often used behind greens, as
a terminus of a view, for direction in-
dicators, and as backgrounds for
flowering specimens.

Trees and shrubs should be dense
and heavy in appearance. Usually, their
color is dark and ranges from dark
green to purple-green or blue-green.
Often they branch to the ground; how-
ever, this is not a steadfast require-
ment. Background plant materials may
also possess color, texture, form, or
fragrance characteristics of their own.

Table 4
Plant Materials for Background

Table 5
Plant Materials Valuable to Wildlife

Scientific name

Common name

Abies spp. Fir
Acer spp. Maple
Aesculus spp. Buckeye ; Horsechestnut
Alnus spp. er
Cedrus spp. Cedar
Chamaecyparis spp. Falsecypress
Cornus florida Flowering Dogwood
Crataegus spp. Hawthorn
Diospyros virginiana Common Persimmon
Fagus spp. Beech
Ginkgo Biloba Ginkgo
Hamamelis virginiana Common Witchhazel
Ilex spp. Holly
Juniperus spp. Juniper

Liquidamber styraciflua
Nyssa sylvatica
Paulownia tomentosa

American Sweetgum
Black Tupelo
Royal Paulownia

Phellodendron spp. Corktree
Picea spp. Spruce
Pinus spp. Pine
Pseudotsuga spp. Douglasfir
Quercus spp. Oak
Rhamnus spp. Buckhorn
Rhus spp. Sumac

Sophora japonica
Staphylea trifolia

Japanese Pagodatree
American Bladdernut

Scientific name Common name
Amelanchier spp. Serviceberry
Aronia spp. Chokeberry
Berberis spp. Barberry
Betula lenta Sweet Birch
Betula lutea Yellow Birch
Betula nigra River Birch
Betula populifolia Gray Birch
Carya spp. Hickory
Celastrus spp. Bittersweet
Celtis spp. Hackberry
Chionanthus spp. Fringetree
Cornus spp. Dogwood
Corylus americana American Filbert
Cotoneaster spp. Cotoneaster
Crataegus sDp. Hawthorn
Elaeagnus angustifolia Russianolive
Fuonymus spp. Euonymus

Gaultheria procumbens
Hippophae rhamnoides
Ilex opaca

Ilex verticillata

Checkerberry Wintergreen
Common Seabuckthorn
American Holly

Common Winterberry

Juglans spp. Walnut
Juniperus spp. Juniper
Larix spp. Larch
Lespedeza  spp. Lespedeza,
Ligustrum spp. Privet
Lindsra spp. Spicebush
Lonicera spp. Honeysuckle
Malus spp. Apple, Crabapple
Morus spp. Mulberry
Myrieca spp. Bayberry ; Waxmyrtle
Nyssa spp. Tupelo
Parthenocissus spp. Creeper
Picea spp. Spruce
Pinus spp. Pine

Prunus spp.

Apricot; Cherry; Chokecherry;
Laurelcherry; Peach; Plum

Pyracantha spp. Firethorn
Quercus spp. Oak
Rhamnus spp. Buckthorn
Rhus spp. Sumac
Rib:s spp.. Currant; Gooseberry
Rubus spp. Blackberry; Dewberry;

Raspberry
Sambucus spp. Elder
Shepherdia spp. Buffaloberry
Sorbus spp. Mountainash
Symphoricarpos spp. Snowberry
Tamarix gallica French Tamarisk
Tsuga spp. Hemlock
Vaceinium spp. Blueberry
Viburnum spp. Viburnum
Vitis spp. Grape

Screens and windbreaks

Syringa spp. Lilac
Taxus spp. Yew
Thuja occidentalis Eastern Arborvitae
Tilia spp. Linden
Viburnum spp. Virburnum
Plants for wildlife areas
Certain plant materials possess

Plant materials that are suitable for
windbreaks or screens should possess
several important characteristics. They
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must be dense and low branching. They
may be fast or moderate in growth.
They may have thorns in instances
where they are needed as boundary
screens or barriers. They must be able
to withstand effects of wind and ex-
posure. They may or may not be ever-
green, depending upon their specific
use. Evergreens are useful throughout
the year, while deciduous materials are
useful as windbreaks only during a
portion of the year.

Table 6
Plant Materials for Screens
and Windbreaks

Scientific name

Common name

Acer campestre

Acer ginnala

Acer negundo

Acer saccharinum
Acer tataricum
Ailanthus altissima
Berberis spp.
Caragana spp.
Carpinus spp.
Catalpa spp.
Chaenomeles japonica
Cornus spp.
Cotoneaster spp.
Crataegus spp.
Euonymus alatus
Fagus spp.

Gleditsia triacanthos
Hamamelis virginiana
Hippophae rhamnoides
Juniperus spp.

Larix spp.
Ligustrum spp.
Lonicera spp.
Maclura pomifera
Mazahonia aquifolium
Morus spp.
Phellodendron amurense
Philadelphus spp.
Physocarpos opulifolius
Picea spp.

Pinus banksiana
Pinus ponderosa
Pinus resinosa

Pinus strobus

Pinus sylvestris
Platanus orientalis
Populus spp.

Prunus spinosa
Ptelea trifoliata
Pyracantha spp.
Rhamnus spp.
Robinia pseudoacacia
Rosa spp.

Salix spp.

Sambucus canadensis
Staphylea trifolia
Thuja spp.

Tsuga spp.
Viburnum spp.

Hedge Maple

Amur Maple
Boxelder

Silver Maple
Tatarian Maple
Treeofheaven Ailanthus
Barberry

Peashrub

Hornbeam

Catalpa
Floweringquince
Dogwood
Cotoneaster
Hawthorn

Winged Euonymus
Beech

Common Honeylocust
Common Witchhazel
Common Seabuckthorn
Juniper

Larch

Privet

Honeysuckle
Osageorange
Oregongrape
Mulberry

Amur Corktree
Mockorange
Common ninebark
Spruce

Jack Pine
Ponderosa Pine

Red Pine

Eastern White Pine
Scotch Pine
American Planetree
Poplar

Sloe; Blackthorn
Common Hoptree
Firethorn

Buckthorn

Black Locust

Rose

Willow

American Elder
American Bladdernut
Arborvitae

Hemlock

Viburnum

Undesirable Characteristics of Planis
Many unsuitable plant materials are
used on golf courses, Such plants add
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greatly to the yearly cost of main-
tenance. Most plants possess un-
desirable characteristics, such as litter,
odor, soft wood, troublesome roots,
quantities of leaves, or insect and
disease. However, some are recom-
mended when their desirable character-
istics dominate their undesirable char-
acteristics.

The following lists of plant materials
should be regarded as indicators, since
all plant materials have not been listed.
Of the plants that are listed, many
considered to be undesirable in one
section of the country may be desirable
in another. For example, Siberian elm
(Ulmus pumila), boxelder (Acer ne-
gundo), Russianolive (Elaeagnus an-

gustifolia),

poplars

(Populus spp.),

and willows (Salix spp.) may be un-
desirable in the Northeast (region 1),
while serving very well in the Northern

plains (region 4).

Table 7
Undesirable Materials Due to Litter

Scientific name

Common name Problem

Acer negundo
Acer rubrum
Acer saccharinum

Boxelder
Red Maple
Silver Maple

storm damage
storm damage

brittle,
storm damage

Aesculus spp. Buckeye ; storm damage
Horsechestnut twigs, fruit
Ajlanthus altissima Treeofheaven fruit,
Ailanthus storm damage
Betula papyrifera Paper Birch storm damage
Carya spp. Hickory fruit
Castanea dentata American Chestnut fruit
Catalpa spp. Catalpa fruit
Cedrus spp. Cedar fruit (cones)
Citrus genera Citrus fruit
Cladrastis lutea American
Yellowwood storm damage
Diospyros virginiana Common
Persimmon storm damage
Fagus spp. Beech fruit
Fraxinus spp. Ash fruit,
storm damage
Ginkgo biloba (female) Ginkgo fruit
Gleditsia triacanthos Common
Honeylocust fruit pod
Gymnocladus dioicus Kentucky fruit pod,
Coffeetree storm damage
Juglans spp. Walnut fruit
Koelreuteria paniculata Panicled Goldenrain-
Tree storm damage
Liquidamber styraciflua American Sweetgum fruit
Liriodendron tulipifera Tuliptree storm damage
Maclura pomifera Osageorange fruit
Malus spp. Apple; Crabapple fruit
Morus spp. Mulberry weed tree,
fruit
5



Picea spp. Spruce cones
Pinus spp. Pine cones
Platanus spp. Planetree storm damage,
fruit
Populus spp. Poplar storm damage,
seeds, twigs
Prunus spp. Apricot; Cherry;
Chokecherry ;
Laurelcherry ;
Peach; Plum fruit
Pyrus spp. Pear fruit
Quercus spp. QOak fruit
Robinia pseudoacacia Black Locust storm damage,
fruit pods
Salix spp. Willow storm damage,
twigs, seeds
Sambucus spp. Elder storm damage
Schinus molle California Peppertree fruit
Sorbus spp. Mountainash fruit
Tilia americana American
Linden storm damage
Ulmus spp. Elm fruit, twigs
storm damage,
Table 8
Undesirable Materials due to

Dense Shade

Scientific name

Common name

Abies spp.

Acer ginnala

Acer macrophyllum
Acer nigrum

Acer platanoides
Acer saccharum
Acer tataricum
Aesculus hippocastanum
Asimina triloba
Catalpa speciosa
Cornus florida
Cornus mas
Euonymus alatus
Euonymus atropurpureus
Fagus spp.

Ilex spp.

Juniperus spp.
Kalmia latifolia
Ligustrum spp.
Magnolia spp.
Morus spp.
Paulownia tomentosa
Picea spp.
Pseudotsuga spp.
Quercus alba
Quercus bicolor
Quercus borealis
Quercus macrocarpa
Quercus robur
Rhododendron spp.

Fir

Amur Maple

Bigleaf Maple

Black Maple

Japanese Maple

Sugar Maple

Tatarian Maple
Common Horsechestnut
Common Pawpaw
Northern Catalpa
Flowering Dogwood
Corneliancherry Dogwood
Winged Euonymus
Eastern Wahoo

Beech

Holly

Juniper
Mountainlaurel Kalmia
Privet

Magnolia

Mulberry

Royal Paulownia
Spruce

Douglasfir

White Oak

Swamp White Oak
Northern Red Oak
Bur Osak

English Oak
Rhododendron, Azalea

Taxus spp. Yew
Thuja spp. Arborvitae
Tilia spp. Linden
Tsuga spp. Hemlock
Viburnum spp. Viburnum
Table 9
Undesirable Materials due to Roots
Scientific name Common name Problem
Acer negundo Boxelder suckers
Acer platanoides Norway Maple surface

Aesculus parvifolia
Ailanthus altissima

Alnus spp.
Amelanchier spp.
Agimina triloba
Carpinus spp.

6

Bottlebrush Buckeye suckers
Treeofheaven

Ailanthus suckers
Alder suckers
Serviceberry surface
Common Pawpaw surface
Hornbeam surface

Cercidiphyllum japonisum

Cladrastis lutea

Cornus alba sibirica
Cornum amomum
Cornum stolonifera
Fagus spp.
Fraxinus spp.
Hydrangea spp.

Liriodendron tulipifera

Maclura pomifera
Morus alba
Morus rubra
Ostrya virginiana

Phellodendron amurense

Populus spp.
Prunus americana
Prunus pensylvanica
Prunus virginiana

Rhus spp.

Robinia pseudoacacia

Salix spp.

Sambucus canadensis

Sorbus spp.

Staphylea trifolia
Syringa vulgaris
Tsuga spp.
Ulmus spp.
Viburnum spp.
Zanthoxylum spp.
Zelcova serrata

Katsuratree surface
American
Yellowwood surface
Siberian Dogwood suckers
Silky Dogwod suckers
Redasier Dogwood suckers
Beech surface
Ash surface
Hydrangea suckers
Tuliptree suckers
Osageorange surface
‘White Mulberry surface
Red Mulberry surface
American Hophorn
beam surface
Amur Corktree surface
Poplar surface
American Plum suckers
Pin Cherry suckers
Common
Chokecherry suckers
Sumac suckers
Black Locust shallow-
suckers
Willow shallow-
suckers
American Elder suckers
Mountainash shallow-
suckers
American Bladdernut suckers
Common Lilac suckers
Hemlock surface
Elm surface
Viburnum suckers
Pricklyash suckers
Japanese Zelcova surface

Table 10

Undesirable Materials due to
Susceptibility to Diseases and Insects

Scientific name

Common name

Abies balsamea
Acer negundo
Acer saccharinum

Aesculus hippocastanum

Alnus japonica
Amelanchier spp.
Betula spp.
Carya spp.
Castanea spp.
Celtis spp.
Cornus alternifolia
Crataegus spp.
Cydonia oblonga
Euonymus spp.
Fraxinus spp.
Gleditsia japonica
Halesia carolina
Tlex aquafolium
Ilex opaca
Juglans spp.
Juniperus spp.
Larix spp.
Malus spp.
Photinia spp.
Platanus occidentalis
Populus spp.
Prunus spp.

Ptelea trifoliata
Pyrus spp.
Quercus borealis
Rhamnus spp.
Rhus spp.
Robinia spp.
Salix spp.
Sorbus spp.
Syringa spp.
Tilia spp.
Ulmus spp.

Balsam Fir

Boxelder

Silver Maple

Common Horsechestnut
Japanese Alder
Serviceberry

Birch

Hickory

Chestnut

Hackberry

Pagoda Dogwood
Hawthorn

Common Quince
Euonymus

Ash

Japanese Honeylocust
Carolina Silverbell
English Holly
American Holly
Walnut
Juniper
Larch
Crabapple
Photinia
American Planetree

Poplar

Apricot; Cherry; Laurelcherry;
Peach, Plum

Common Hoptree

Pear

Northern Red Oak
Suekthorn

Sumac

Locust

Willow
Mountainash

Lilac

Linden

Elm

Apple;
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First, consider the major components
of all power spray equipment. The
primary component of any spray
system is the pump. Pumps can be
placed in two categories: positive dis-
placement and non-positive displace-
ment.

Positive displacement means that
liquid is discharged as soon as the
pump operates and continues as long
as the pump operates. These pumps
need no priming, but must have
some means of relief when the dis-
charge control valve is closed. These
mechanisms will be discussed later.
Examples of positive displacement
pumps are the piston, gear, and some
rotary pumps.

Non-positive displacement pumps can
be operated without liquid discharge
and are not necessarily self-priming.
Examples of this type are the centri-
fugal and turbine pumps. The pumps
mentioned above vary considerably in
characteristics such as wear, -cost,
pressure, and speed of operation. Be-
fore purchasing or building a power
sprayer, these characteristics should
be investigated and given careful con-
sideration.

Piston pumps are popular for all-
purpose use because they can handle
a wide variety of materials. When
fitted with rubber or neoprene piston

cups, these pumps are quite resistant
to abrasion. For most golf course work,
a pump capacity of 5-10 g.p.m. at
40-400 pounds per square inch is
acceptable.

As mentioned, positive displacement
pumps require a pressure regulator or
bypass valve to relieve pressure and
recycle liquid when the discharge con-
trol valve is closed. The pressure regu-
lator also maintains constant pressure
delivery to the boom or gun.

Located between the boom and the
pump, the pressure regulator consists
of a spring-loaded valve with adjust-
able tension. Whenever the pump
pressure exceeds the spring tension,
the valve opens allowing liquid to re-
cycle into the tank, thus keeping
pressure constant. This recycling aids
in agitation, and in some cases is the
sole source of agitation.

Adjustment of the spring tension
regulates pressure at the boom or gun.
In order to do this, the pump must
maintain a pressure in excess of the
desired pressure at the boom. In
the case of non-positive displacement
pumps, regulation of pressure is ac-
complished with a pressure reducing
valve. This valve is also located be-
tween the pump and the boom, but no
liquid is recycled in this case. Pressure
on the input side of the valve may

A good spray pattern—a turf managemeni musi.
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fluctuate, but output pressure is fairly
constant.

An integral part of any sprayer is
the pressure gauge., This should be
located between the boom cut-off valve
and the boom. It should be placed in
such a position and be large enough
so that the operator can read it clearly.
The pressure gauge should be capable
of reading pressure higher than the
pressure used in normal operation. For
general golf course spraying, a wide
range of pressures, maximum 600 p.s.i.,
should be anticipated, especially if
equipment also is to be used on crops
other than turf.

Consideration of the type of tank
to use in a power sprayer is very im-
portant. Size and material are of
primary importance. For golf course
use, tanks ranging from 200- to 400-
gallon capacity are desirable, since
most turf spraying is of rather high
gallonage, 50-100 gallons per acre.
When selecting a tank, its resistance
to corrosion must be considered, since
many chemicals are highly corrosive.

Because a power sprayer on a golf
course is used to apply various types
of chemicals, the tank should be of
such material that it can be thoroughly
washed out after use. Wooden tanks
are resistant to corrosion, but they may
tend to absorb highly volatile chemi-
cals, thus limiting their use. In the
case of both metal and wooden tanks,
lining the interior with an inert
material such as fiberglass or plastic
may be desirable. Stainless steel and
aluminum alloy tanks are commonly
used today, but they are expensive.

The tank should have one large open-
ing on top for filling, and at least one
adequate drain on the bottom, to
facilitate cleaning,

Because a large percentage of chemi-
cals used in sprayers are either emul-
sions or wettable powders, some means

10

of sufficient agitation is necessary. The
two most common methods of agitation
are mechanical and hydraulic, the
former generally considered to be
better. Mechanical agitation is accom-
plished by paddles attached to a
horizontal shaft in the lower part of
the tank. The shaft is driven by the
prime mover of the pump, either a
gasoline engine or the tractor power
take-off.

Hydraulic agitation 1is generally
accomplished by forcing recycled liquid
from the pump through holes in a pipe
near the bottom of the tank or through
an agitator nozzle. A large quantity
of liguid must be recirculated in order
to effect proper agitation.

Small bilge pumps can be used for
agitation if mechanical or hydraulic
agitation is impractical. Flat-bottom
tanks generally require 30-409; more
agitation than round-bottom tanks to
keep material in suspension.

The pump suction line in the tank
should be located near the bottom, but
not so close that it will pick up sedi-
ment. A small well, 1 or 2 inches deep,
beneath the tip of the suction line is
preferable.

Strainers located at key points in
the system alleviate clogging problems
and facilitate more efficient operation.
An easily removable 50- to 80-mesh
strainer should be placed in the large
filler opening at the top. This aids in
mixing the spray material and the
exclusion of large lumps. A strainer
of similar size should be placed within
the pump suction line.

A strainer of 100 mesh or smaller
should be placed in the pump discharge
line, and should be of sufficient area
to do a thorough job of straining.
Finally, the nozzles will contain screen
of such size that it will block particles
larger than the nozzle openings.

A quick-closing valve must be placed
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in the boom supply line to allow for
immediate cessation of spray flow. It
is generally considered necessary to
locate this valve as close to the boom
as possible so a minimum of spray,
still in the line, will drip out. By the
use of spring-loaded nozzles, the neces-
sity for placing the valve close to the
boom is eliminated.

For golf course spraying a boom of
20-25 feet is preferable, and it can
always be adapted to spraying a smaller
swath by capping nozzles. Always re-
calibrate the sprayer after doing so!

The boom generally should be con-
structed of a strong pipe such as
galvanized steel, black iron, or some
alloys, and should be one inch in
diameter or larger.

When the boom far exceeds the
width of the tractor, it should be
sectioned and hinged for easy folding.
Sectioned booms require separate feed-
er lines, and this is generally desirable
since it gives better control and more
versatility in tight areas.

Sectioned booms should be held in
the extended position by springs which
allow them to give when they strike
an object such as a tree or fence.

Front or rear mounting of the boom
is primarily a matter of preference.

Nozzle attachment is preferable at
the sides or the top of the boom to
reduce settling of dirt particles and to
reduce spray flow after closing of the
cutoff valve. If spring-loaded nozzles
are used and the boom is flushed out
regularly, bottom attachment of nozzles
is quite acceptable.

Nozzle spacing depends on the type
of nozzles used, which in turn depends
on the crop. Spacing of 18-22 inches
using flat fan-shaped spray nozzles is
desirable for most turf work. However
the width of the spray delivered and
the boom height govern the spacing.

It is generally desirable to keep the
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Schematic diagram indicating the essential
parts of a sprayer.

boom at a minimum height and pres-
sure just great enough to produce the
rate fan width, in order to minimize
drift.

Consideration of the nozzles is ex-
tremely important! They are generally
made of brass, plastic, stainless steel,
or hardend stainless. The materials
mentioned are given in order of in-
creasing resistance to abrasion and also
in order of increasing cost. Nozzles
wear quite rapidly, especially when
wettable powders are used frequently.

Selection of nozzles will depend on
frequency of use and the material
being used. However, when using any
nozzle for application of wettable
powders, frequent calibration is ab-
solutely essential.

A hand spray gun or hand boom
should be included in the spray system
for golf course spraying.

Oil-resistant high pressure hose,
50-100 feet in length should be con-
nected to the gun or hand boom. This
hose is normally 3g to %4 inch in inner
diameter. A reel with 100 foot capacity
should be mounted on the tank so the
hose can be rolled neatly and stored
right on the rig.
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Hand guns can be obtained which
are adjustable from a fog to a far-
reaching stream, and spray discs can
be quickly changed for different types
of spraying.

The mounting of a sprayer must be
considered, especially if it is home-
made. Most golf course sprayers are
trailer-mounted riding on an axle with
two wheels. Tandem wheel assemblies
are also used in order to distribute
weight more uniformly. Trailer-mount-
ed sprayers allow for greater tank size
which 1is desirable for general golf
course spraying. However, rear and
center tractor-mounted tanks may be
used if necessary.

Homemade sprayer systems often
use 55-gallon drums for the tank. These
tractor-mounted tanks should be con-
veniently attachable and detachable.
One of the greatest advantages of the
tractor-mounted tank is that the boom
can easily be placed in front of the
tractor, thus allowing the operator to
better observe the spray pattern.

Homemade systems may be mounted
on an axle also, without too much
difficulty. If the tank is such that its
capacity is 400 gallons or more, over-
size tires or tandem wheels should be
used to prevent damage to soft turf.

The tank should be centered directly
over, or slightly forward of the wheels
to prevent too much pressure being
exerted on the tractor drawbar as the
amount of liquid in the tank changes.

Once you have either purchased or
constructed your sprayer, the most
important consideration is its proper
use and care.

The following is a list of do’s and

don’ts:

Operating Precautions

1. Never use a pin, knife or other
metal object to unplug a nozzle. Use
compressed air, an old toothbrush or
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brush with soft bristles. Never blow
into a nozzle to clean it.

2. Never allow dirty water or debris
to enter the tank.

3. Control spray drift by:

(a) using the largest nozzle and the
lowest pressure that will apply
the spray material

(b) keeping the boom as low as
permissible

(c) never spraying on a windy or
even a breezy day.

4. Never operate a sprayer with any
of the screens or filters removed. If
the screen is constantly becoming
plugged, replace it with a screen with
the proper mesh and capacity.

5. Never fasten a P.T.O.-driven
pump solidly to the tractor with a
bar. Most sprayer pumps should be
kept from rotating with the chain pro-
vided. Fastening the pump with a bar
usually causes rapid pump Dbearing
wear.

6. Never allow any sprayer pump
to run without water, even for a short
time. If no water is present, pump
seals, bearings and other working
parts may be severely damaged.

7. Never leave a tank with any spray
material in it—even during noon hour.
Wettable powders settle rapidly and
are difficult to re-suspend.

8. Always pump at least 50 gallons
of clean water through the sprayer at
the end of the day or when changing
from one spray material to another.
Clean the nozzle tips and all screens
at the same time. This will help to
reduce the gummy deposits or the
wettable powder accumulations in the
sprayer. Leaving the tank full of clean
water will help reduce flaking inside
an unlined steel tank.

End-of-the Day Cleaning
Whenever wind or weather con-
ditions force you temporarily to stop
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spraying, clean the sprayer to prevent
gum or powder deposits in the pressure
regulator, selector valve, nozzle tips
and on screens.

Follow these simple steps:

1. Rinse the inside and outside of
the tank with plenty of clean water.

2. Half fill the tank with clean water
and spray it out at low pressure. While
the sprayer is operating, (a) run the
bilge pump, (b) adjust the pressure
regulator and the selector valve and
(¢) remove the plugs in the ends of the
three boom sections. A small amount
of liquid detergent added to the clean
water will help clean the inside of the
sprayer system.

3. Clean the nozzles, nozzle screens
and suction screens with compressed
air or a soft brush. Replace the screens
and nozzles.

4. Leave the tank full of clean water
if weather conditions permit.

Never clean a sprayer near sus-
ceptible plants or where the wash water
could contaminate water supplies.

Storing the Sprayer

When you store your sprayer proper-
ly instead of just letting it sit in the
fence corner, you add years to its useful
life and put money into your pocket.

Here is a good procedure to follow.

1. Thoroughly clean the sprayer.

2. Completely lubricate all moving
parts according to the manufacturer’s
recommendations.

3. Make a list of all faulty parts
and order the new ones NOW-—not
next spring when you want to start
spraying.

4. Fill the tank with water and add
the recommended quantity and type
of rust inhibitor or new light oil (see
your instruction manual). Drain the
tank. Leave all tank openings uncovered
for better tank ventilation, but screen
them to keep out dust and debris.

5. Clean all nozzle tips and screens
with compressed air or a soft brush
and kerosene. Store the tips and
screens in a jar of new light oil or
kerosene.

6. Take the weight off any tires.

7. Remove, clean and drain the
pump. Fill it with the light oil or
rust inhibitor recommended by the
pump manufacturer. Seal all pump
openings to keep out dust and dirt.

Make certain that no water is left
in the pressure regulator, selector valve
or the boom. These parts will be
severely damaged if water freezes in
them.

November 30-December 2

COMING EVENTS

December 1-2

Oklahoma Turfgrass Conference
Oklahoma State University
Stillwater, Oklahoma

Illinois Turfgrass Conference

December 5-7

December 8-9

University of Illinois
Urbana, Illinois

Texas Turfgrass Conference
Tex~s A&M University
College Station, Texas

Janunary 11-13

Louisiana Turfgrass Conference
University of Southwestern Louisiana
Lafayette, Louisiana

Nebraska Turfgrass Conference

January 24-25

January 27 ...

Nebraska Center for Continuing Education
Lincoln, Nebraska

Virginia Turfgrass Conference

Hotel John Marshall

Richmond, Virginia

United States Golf Association

Green Section Conference

New York, N. Y.
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