
WITH A KUBOTA FOR 

C1461 Kubota Tractor Corporation 

It seems that more and more 
grounds maintenance profes-
sionals these days are switching 
to our Kubota tractors. 

We are pleased by this de-
velopment, but not surprised. 

After all, Kubota is the 
world's largest manufacturer 
of mid-size tractors, 12 to 81 hp. 

That means our tractors 
fall into the most desirable size, 
price, and horsepower range 
for your type of work. 

And Kubotas are built to 
tackle grounds maintenance 
chores of almost 
every type 

Standard features include 
rear PTO, 3-point hitch, and 
a dependable hydraulic system. 

Larger models, beginning 
with the 30-hp L305, have 
independent or live power. 

Our tractors are therefore 
prepared to handle the imple-
ments you need for mowing, 
fertilizing, trenching, loading, 
hauling, and snow clearance. 

To add to their capacity for 

hard work, all Kubota models 
are available with 4-wheel drive. 

Besides all that, Kubotas 
have another very important 
advantage. They are amazingly 
trouble-free. 

Quality construction is one 
of the reasons, 
but even more 

important is 
that every 
one of our 

tractors comes 
equipped with 

a tough, 
durable, water-

cooled diesel engine. 
Not only are diesel engines 

more economical than 
gasoline engines, they 
are also much easier to 
maintain. 

For one thing, they 
never need a tune-up. 

With no spark 
plugs, no distrib-
utor, and no 
carburetor, there's 
nothing to tune. 

We are proud to have a large 

national sales network that is 
notable for its commitment 
and quality. 

So for a good look at our 
leading grounds maintenance 
models, pay a visit to your 
local Kubota dealer. 

He'll show you why owning 
a Kubota lets you spend your 
time maintaining the grounds, 
not the tractor. 

^KUBOIH 
We're looking for work. 
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Typical symptoms from air pollution injury on hardwoods and conifers. 

Pollutant Hardwood Symptoms Conifer Symptoms Indicator Plants 
Ozone Upper leaf surface Current-year Bel W-3 tobacco, 

stipple or fleck. needle tip necro- Milkweed, Green 
often purple or sis (tipburn), ash, Eastern 
black in color. shortened needles white pine. 
Premature leaf (chlorotic dwarf), 

white pine. 

drop. needle mottling. 
Premature needle 
drop. 

Sulfur Bifacial, inter- Current-year Alfalfa. Black-
dioxide veinal tan or needle tip necro- berry , Birch, 

brown necrosis. sis (extending Eastern white 
toward base when pine. 
severe). Yellowing 
of older needles. 

Herbicides Necrotic spotting, Needle chlorosis, Grapes, Tomato, 
leaf curling, needle necrosis Boxelder. 
twisting, or and twisting 
bleaching. (necrosis worst 

at needle base). 

Deicing Leaf margin Needle tip Eastern white 
salts chlorosis or chlorosis or pine, Hemlock. 

necrosis, pre- necrosis for one-
mature fall half needle 
coloring, die- length or more 
back, witches'- (visible in late 
brooming. winter or spring). 

Premature needle 
drop. 

Hydrogen Leaf tip or margin Current-year Gladioli. 
fluoride chlorosis or needle-tip European larch. 

necrosis. necrosis (extend-
ing toward needle 
base when fumi-
gation is severe). 

around aluminum, brick, cement, 
glass, steel, and phosphate pro-
cessing plants. 

Acid Rain 
The acidification of precipita-

tion, related to man's increased 
burning of fossil fuels, has received 
considerable attention in the past 
few years, especially with regard to 
the dramatic effects on Adirondack 
lakes. There is no evidence, how-
ever, of any adverse effects of am-
bient rainfall on shade trees. For 
instance, no one has documented 
visible foliar symptoms caused by 
natural rain water. If the pH of 
rainfall continues to decrease, then 
acid precipitation may become an 
important problem on shade trees 
in the future. 

Diagnosing pollutant injury 
Diagnosing air pollution injury to 

trees is not easy because the injury 
can occur in many different forms 

depending on the pollutant, the 
tree species, and the environmen-
tal conditions under which the 
trees are growing. However, there 
are types of visible symptoms that 
are associated with specific air 
pollutants (see Table 1). These 
symptoms, along with a number of 
other factors described below, ena-
ble the arborist to make an accurate 
diagnosis of most air pollution 
problems on trees. 
Diagnostic procedures—The En-
vironmental Protection Agency's 
manual on diagnosing vegetation 
injury caused by air pollution (Ap-
plied Science Associates, 1978) lists 
six questions that are useful in at-
tempting to diagnose air pollution 
injury: 
1. What plant species are injured? 
2. What are the injury symptoms 
and what plant parts are affected? 
3. Is there a pollution source 
nearby capable of causing injury? 
4. What is the distribution of 

affected plants? 
5. Are biological agents (insects, 
diseases, nematodes) present? 
6. What is the recent history of the 
affected area? 

In contrast to insects or diseases 
which often are quite selective in 
the species they affect, air pollution 
often injures a wide range of 
plants, especially if the fumigation 
is severe. Knowing what plant spe-
cies are injured also is useful be-
cause some plants are especially 
sensitive to certain pollutants and 
so make good bioindicators of the 
presence of that pollutant. Some 
common bioindicators are shown 
in Table 1. 

Examining the types of symp-
toms present will also help in 
diagnosing air pollution injury. The 
color of the foliage injured, the pat-
tern of injury on the leaves, the leaf 
surface affected, the state of matu-
rity of the injured leaves, and the 
location of the plant where the in-
jury occurred are all useful infor-
mation to note. 

If the injury symptoms appear to 
be caused by air pollution, then a 
source of the pollution problem 
must be identified. With the excep-
tion of long-distance transport of 
ozone, most pollutant injury to 
trees occurs within close proximity 
to the pollution sources. Air moni-
toring data from various local, state, 
or federal agencies can sometimes 
be found to verify the presence of a 
pollutant fumigation episode in an 
area with suspected air pollution 
injury. 

The distribution of suspected 
pollutant injury on trees is another 
important diagnostic tool, espe-
cially when point sources of pollu-
tion are involved. Damage is usu-
ally most severe downwind from 
point sources. The distribution of 
injury can also be used to distin-
guish air pollution problems from 
those caused by insects or disease 
which often have distinct patterns 
of spread. 

Any plants showing suspected 
pollutant injury should be exam-
ined carefully for biological agents 
that may have caused symptoms 
that mimic air pollution injury. Spi-
der mites and leafhopper insects, 
for example, can cause upper leaf 
surface stipple on hardwood trees 

Continues on page 46 



Every HUSTLER 
features infinite 

maneuverability & 
one-hand control 

for maximum 
operating 

efficiency! 

to the right machine 
for the right job. 
EXCEL brings you 6 HUSTLER 
models, 6 hp ranges, all designed 
and built like no other to 
increase your productivity. 

*Mtmy 

The smartest, most efficient equip-
ment investment you can make is to 
purchase the right-sized machine for 
your job requirements. Anything more 
or less is a compromise solution and a 
waste of budget dollars. 

EXCEL meets any need with six 
HUSTLER models ... 261, 275, 275 
LPG, 295, 305 D and the 602 D. 

All HUSTLER models feature our 
dual hydrostatic drive system and twin 
lever drive wheel steering. One hand 
totally controls forward, reverse, turn-
ing, braking and ground speed,giving 
the operator the total control and infi-
nite maneuverability that actually cuts 
mowing time like no other out-
front rotary! 

And you can choose attachments to 
meet year-round needs...from edgers 
to snow removal attachments. The 
result ... total operating efficiency 
and production. 

The 18 hp HUSTLER 261. All the 
operating benefits of larger models in 
a compact design and a low price. 
Mows where no other 60 in. mower 
can mow. 

The HUSTLER 275. The "no-fri l ls" 
HUSTLER is a steady performer 
with its reliable 23 hp air-cooled 
Kohler engine. 

The HUSTLER 275 LPG. 
Its 21.5 hp air-cooled 

propane engine burns clean, low-
cost LPG fuel. 

The HUSTLER 295. 25 hp water-
cooled engine provides performance 
for heavy-duty jobs. 

The HUSTLER 305 D. 27.5 hp 
performance plus diesel engine 
economy. 

HUSTLER 602 D. The self-leveling 
"hi l l handler" with the 27.5 hp diesel 

f engine and 6-wheel 
drive traction. 

Call Toll Free 1-800-835-3260 
or write for FREE literature. 

EXCEL INDUSTRIES, INC., 
Box 727, Hesston, KS 67062 

EX1-7-1281 

602 D 

275 LPG 

The choice of the Pros 

E X C E L 
Turf & Grounds Equipment 

Call Tbll Free 1-800 835 3260 
/ ' • " \ ' . ' V- • ' ' . . " • 

Circle No 115 on Reader Inqu.ry Card 
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c u t v o u r 

Long-lasting Chipco® 26019 
fungicide is as gcxxi for your budget 
as it is for your turf. 

Because it gives you the long-
est residual activity, youll need 
fewer treatments on greens and 
tees with Chipco 26019. And fewer 
treatments on fairways, where it con-
trols diseases longer...from 21 to 

28 days. So for every treatment you 
eliminate thanks to Chipco 26019, 
youll save up to $10 an acre in 
fuel and labor! 

And Chipco 26019 is strong 
medicine. No other fungicide 
gives better control of the major 
turf diseases. Chipco 26019 is 
effective on Helminthosporium 



Leaf Spot and Melting Out, Dollar 
Spot (including benomyi-resistant), 
Brown Patch, Fusarium Blight, Fu-
sarium Patch (Pink Snow Mold), 
and Gray Snow Mold. 

For healthier turf on greens, 
tees and fairways — plus a healthy 
cut in operating costs — control 
diseases with long-lasting Chipco 

26019. Its just what the doctor 
ordered. 

Rhone-Poulenc Chemical 
Company, Agrochemical Division, 
Rhone-Poulenc Inc., Monmouth 
Junction, NJ 08852. POUUNC 

CHIPCO26019. 
Its strong medicine. 

FUNGICIDE 
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similar to ozone injury. 
It is also important to be aware of 

any abiotic stresses such as water 
stress, frost, and nutrient defi-
ciency that may be present at the 
site and may also cause symptoms 
similar to those caused by air pol-
lution. 

Obtaining information on the re-
cent history of the affected area can 
sometimes help in making the diag-
nosis. In this way, information on 
factors such as soil fertility levels, 
pesticide applications, drought 
stress, or changes in drainage pat-
terns can be obtained. 

In addition to the above-
mentioned diagnostic procedures, 
it is often advisable to solicit the ad-
vice of trained forest pathologists or 
entomologists before making judg-
ments on the cases that are more 
difficult to diagnose. It is often 
useful to have foliar analyses run to 
test for elevated levels of pollutants 
such as deicing salts, sulfur dioxide 
and hydrogen fluoride. 
Field evaluations—In responding 
to requests to evaluate suspected 
air pollution problems on trees, the 
senior author has found it advisa-
ble to be properly equipped so the 
field time is spent most efficiently. 

Some useful items that can be 
taken along in a pick-up truck, van, 
or station wagon include a field 
notebook (preferably with some 
preprinted data evaluation sheets 
showing the information you wish 
to collect), a camera (with closeup 
and telephoto lens), a book to press 
plant leaves for eventual prepara-
tion as herbarium specimens; plas-
tic bags; ice cooler; hand lens; bin-
oculars; pole pruners; soil sampling 
auger; books with good descrip-
tions and photos of common insect, 
disease, and air pollution prob-
lems; and backpack. 

It is especially useful to docu-
ment suspected air pollution injury 
by taking extensive field notes and 
photographs and by collecting 
some foliar samples for herbarium 
mounting and others for preserva-
tion by freezing in plastic bags. 
Field notes, color photographs, and 
foliar samples are especially useful 
in discussing your findings with ex-
perts in tree problems diagnosis 
and also in serving as evidence in 
any possible litigation that might 
result. 

To ensure that good herbarium 
specimens are prepared, leaves 
should be pressed flat as soon as 
possible after they are collected. 
Plastic bags are useful in collecting 
leaf samples but also for taking 
samples of insects or disease that 
might be found on the affected 
trees. A pole pruner is essential for 
collecting foliar samples from the 
upper or middle crowns of trees 
where air pollution injury is likely 
to occur, especially if the trees are 
growing close to one another. A 
good field guide to carry for diag-
nosing air pollution injury is Jacob-
son and Hill's (1970) book entitled 
"Recognition of air pollution injury 
to vegetation: A pictorial atlas." 

Correcting air pollution problems 
In the companion article, the au-

thors will discuss ways to reduce 
air pollution injury to trees such 
as cleaning up the source of air pol-
lution and planting pollution-
tolerant trees. Some corrective 
measures such as adding gypsum to 
reduce toxic effects of deicing salts 
and fertilizing eastern white pine to 
reduce ozone and/or sulfur diox-
ide injury will be discussed. 
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Model 84 Aero-Seeder 
• 18 H.P. engine 
• Self-propelled 
• 10 pt-12 ga. blades 
• 18" seeding width 

• 3 " centers with 
20# seed hopper 

• Only 291/2" wide 
• Electric start 

For durability and 
dependability, turn to 
Olathe Turf & Tree. 

For more information, 
call or write: 

Olathe Manufacturing, Inc. 
100 Industrial Parkway 

Industrial Airport, KS 66031 
913/782-4396 800/255-6438 

Circle No. 138 on Reader Inquiry Card 

Model 83 Aero-Thatch 
• 3 " centers 
• Forward or reverse 

blade rotation 
• PTO powered to 

65 HP gearbox 

Model 93 Seeder 
• 3 " centers with 

100 lb. capacity 
• Plants wide range 

of seed sizes 
• Ground powered 



JUST ABOUT EVERYWHERE 
YOU IOOK,YOU'LL FIND ANOTHER 

Think of all the places unsightly weeds 
and brush can plague your golf course. Around 
greens. In rough. In and around sandtraps. 
Near the clubhouse and tennis courts. Along 
cart paths, sidewalks and driveways. Along 
fencerows. Fortunately, there's one herbicide you 
can use in all these key problem areas -
Roundup? 

No other herbicide is as effective or ver-
satile as Roundup for control of tough emerged 
weeds and brush—wherever they grow. Sprayed 
on the foliage of actively growing 

labeled weeds, Roundup herbicide goes right 
down to the roots and controls the entire plant. 
So treated weeds won't grow back. 

Yet Roundup is inactive in the soil, so it 
can't wash or leach out of treated areas to 
injure desirable vegetation. 

See your chemical dealer soon for your 
supply of Roundup. And control golf course 
weeds effectively-from the first tee to the 
clubhouse. 
FOR A FREE GUIDE TO ROUNDUP, CALL 1-800-621-5800 

TOLL FREE. IN ILLINOIS, CALL 1-800-972-5858. 

Monsanto 

ALWAYS READ AND FOLLOW LABEL DIRECTIONS FOR ROUNDUP 
Roundup" Is a registered trademark of Monsanto Company. © Monsanto Company 1982. RUP-SP2-113 



CONSTRUCTION 

RESIST TEMPTATION 
TO CUT CORNERS 
WITH TIE WALLS 

BY JOHN ALEXOPOULOS 

Railroad ties have been utilized for 
many years in landscape design. 
Their popularity has been particu-
larly great in comparison to other 
materials due to a variety of rea-
sons, but primarily for their low 
cost and desired "old and weath-
ered look". 

The genuine railroad tie also has 
been treated through and through 
with preservative, seeming to last 
forever. In addition, the ties are 
easily transported, easily handled 
by two workers and can be cut to 
various lengths. Ties have there-
fore been used as curbing, walls, 
steps or planters. 

This versatility in use has been a 
notable characteristic, and com-
bined with the usual very low 
price, presented contractors and 
homeowners with a cheap and 
effective way out of using more ex-
pensive materials. In recent years, 
however, this surplus railroad ma-
terial has become scarce and the 
prices for them has risen tremen-
dously. 

Timber selection 
The timbers utilized for railbeds 

are generally pressure treated and 
vary in their dimensions. A typical 
tie might be considered as six 
inches by eight inches thick and 
eight feet long. 

There are, however, numerous 
exceptions to these dimensions, 
with larger thicknesses, and lengths 
as long as thirteen feet being found. 
The type of wood used is often a 
hardwood and primarily oak. In 
any event, all the timbers are pres-

John Alexopoulos is Assistant Profes-
sor of Landscape Architecture, Uni-
versity of Connecticut, Storrs. 

sure treated with creosote. This 
treatment usually preserves the ties 
for many years though they may be 
greatly affected by weathering, 
wear, wood quality and by the ma-
terial surrounding the wood. 

In any batch of used railroad ties 
the quality varies widely as some 
pieces are found in very poor con-
dition. Ties with wide cracks, splits 
made by spikes, internal decay, 
deformed or rounded edges are in-
adequate for landscape use. These 
defects are especially a problem 
where ties are used for steps in 
which case a very smooth tread and 
sharp edges are a necessity. The 

The temptation to use 
less expensive and rap-
idly constructed material 
for railroad tie walls is 
always great. Concern 
must be given not only to 
strength and durability, 
but to appropriate use as 
well. 

price for old ties is quite high, and 
wasted pieces become costly. 

As a result of the need for top 
quality timbers and the scarcity of 
old and usable ties, new ones have 
become the predominantly avail-
able material. These new timbers 
vary in dimensions much as the 
older ones do, but usually are sold 
six inches by eight inches by eight 
feet. Most recently, landscape tim-
bers have become available at gar-
den centers and lumber yards 
which are even smaller in dimen-
sion. The new landscape timbers or 
new railroad ties also consist of 
various kinds of wood, both hard-

wood and softwood. 
In selecting new landscape tim-

bers, the designer or contractor 
must keep in mind the use for the 
timbers. In stair construction for in-
stance, a sharp edge must be pres-
ent for safety and appearance. 
Softwood timbers, such as cedar, 
hemlock or pine, should not be 
used for they wear too easily, 
creating a rounded and dangerous 
step. A better choice would be a 
well cut oak timber. Softwood tim-
bers, on the other hand, if properly 
preserved, will serve well for walls 
and posts. Their light weight makes 
wall making all the easier and 
makes drilling for pin placement 
much easier than in hardwoods. 

In selection of the kind of wood 
used, the designer should attempt 
to obtain the most naturally decay 
resistant species available. This is 
particularly important in wall con-
struction where posts and wall 
courses are in constant contact with 
the soil. A problem exists here in 
that these wood species are no 
longer readily available and are 
more costly than the less resistant 
species. 

The best naturally resistant 
woods are red cedar, redwood, cy-
press and black locust. The least re-
sistant ones are primarily softwood 
species such as pine, spruce and 
hemlock. 

No tree species, however, can be 
relied upon to last for many years if 
not treated with preservative. Even 
the best species, if available, will 
eventually decay especially if the 
wood is in direct contact with moist 
soil. 

Preservatives 
Preservatives must be utilized in 

order to extend the life of the rail-
road tie. It must be also kept in 

Continues on page 49 



mind that most wooden walls, in 
contact with the soil, will not be 
permanent, lasting for far less time 
than masonry or concrete ones. 

The best preservative treatment 
by far is pressure treatment. In this 
process the chemical is driven into 
every part of the timber. This com-
plete dispersal throughout the tim-
ber prevents decay which occurs 
within the wood when it splits or 
within the holes drilled to receive 
joining spikes or rods. Creosoting is 
by far the most popular treatment, 
adding many years to the life of any 
wood species used. A drawback to 
the use of creosote treated timber is 
that the creosote tars can ooze from 
the wood and can therefore be 
messy in appearance and sticky to 
the touch. Designed areas such as 
playgrounds utilizing these timbers 
should be planned so as to avoid 
placing them where contact by peo-
ple might occur. Creosoted ties are 
best used as underground posts in 
areas where contact with the tim-
ber would not be a problem. 

Pentachlorophenol, or Penta, is 
another fine, long lasting preserva-
tive and one which is not liable to 
be sticky to the touch. A real prob-
lem with this chemical and with 
creosote as well, is the toxic effect 
their fumes have on plants. New, 
fresh timbers should be allowed 
time to weather before placement 
to minimize damage to nearby 
plants. If, however, the plantings 
are open to breezes in a well ex-
posed area, then the problem of 
damage will be lessened. The de-
signer or contractor should use 
proper judgement as to the use of 
these kinds of treated timbers. 

A preservative which is rela-
tively safe near plantings and 
which is also an effective decay 
retardant is copper naphthenate. It 
generally is of a green color, but is 
now found in numerous colors 
from clear to dark brown. 

A second treatment for pre-
serving landscape timbers is the 
soaking method. The timbers are 
soaked in the preservative from a 
few hours to a few days. However, 
the chemical will penetrate only 
one eighth to one quarter of an inch 
into most woods. This is fine for 
the outer surface of the timber, but 
has no effect on decay organisms 
which will invade the interior of 

the timber, especially when it 
splits. 

A final method of application of 
preservative is by brush applica-
tion. Brushing on the chemical is 
generally done on the site and is 
applied after all cuts are made. The 
problem with this method is simply 
that the chemical penetrates so lit-
tle into the timber. Annual painting 
can help in extending the life of the 
wood, with care taken to allow the 
preservative to flow into cracks. 

Construction design 
The design of railroad tie retain-

ing walls must be done with con-
sideration of the factors which 
affect all retaining walls. 

The particular factor which is by 
far the most important one is the 
pressure exerted on the wall by the 
soil behind it. Tremendous and 
steady pressures constantly push 
against the back of a retaining wall 
and can topple it if the wall isn't de-
signed correctly. 

A primary error in design which 
leads to wall failure is that too often 
supporting posts, or "deadmen", 
are not employed. All the courses 
of a railroad tie wall should be tied 
together and attached to posts that 
not only hold each tie, but extends 

below the wall into the ground. The 
extension of the posts into the 
ground counteracts the natural 
tendency of a wall to topple and 
eliminates the effects of frost heav-
ing. The depth of the post below the 
lowest grade should always extend 
below the frost depth in the partic-
ular region of the country (Fig. 1). 
The higher the wall is to be, the 
deeper the post must be placed. 

A designer should consult an en-
gineer for walls exceeding five or 
six feet high, because the higher the 
wall, the greater is the need for sup-
port. In a four or five foot high wall 
the posts should extend below the 
bottom wall course at least four feet 
and should be anchored in con-
crete. The use of a concrete footing 
should not be omitted, especially 
where the ground continues to 
slope above the top of the wall. 

A batter or receding upward 
slope in the wall should be used in 
these situations so that the wall re-
sists the pressures of the slope. If 
posts are omitted where the soil is 
not stable or is newly filled the dan-
ger of the wall sliding out from its 
bottom is increased. 

Galvanized spikes should be 
used to pin individual wall courses 

Continues on page 50 



Figure 3 Figure 2 

f>\of**. 
f rvrto 

<V*f u^il - f ^ 
amftiwi^e. 

A 

^qlv/Atf j J I t h 
t * a-H-Ac^ pUnk* iD 

, t lant* of rtAcuecU 
Or eriVvir- f^^At^Ji u>oo<i 

*Hia*f V deep 

Figure 4 Figure 5 

together or for joining the wall to 
posts. Rods of three-eighth-inch di-
ameter by fifteen inches long can 
be used also. A galvanized coating 
will prevent rusting and subse-
quent failure where moisture is 
present. Metal straps or angle iron 
should be avoided as well and can 
be substituted with strips of red-
wood or pressure treated woods. 

In considering the appearance of 
retaining walls, the designer can 
utilize the supporting posts by 
introducing them as part of the de-
sign (Fig. 2). Posts can be placed in 
front of the wall at intervals of from 
six to eight feet. The post edges can 
be cut at angles (champfered) for 
appearance and the post top cut at 
angles. The wall courses should 
alternate so that no joint is above 
another. The butt end of a tie can be 
placed between horizontal ties for 
added interest as well. 

In short walls or in walls that are 
in front of stable soil the posts can 
be eliminated (Fig. 3). Where this is 

done, the use of "deadmen" or ties 
which extend perpendicularly into 
the slope should be utilized. These 
timbers will serve as counter drags 
to the natural pressures behind the 
wall. These "deadmen" can be lo-
cated in patterns to create a better 
designed wall and should be ex-
tended at least four feet into the 
soil. 

Another wall design is created 
by placing the ties vertically in-
stead of horizontally. This style 
reveals no posts for support as 
the post found every six feet in 
wall length are extended into the 
ground for support (Fig. 4). The tim-
bers are all joined together with a 
treated plank or redwood strip be-
hind the wall. 

Another design style for railroad 
tie walls is one which is most suita-
ble for utilitarian purposes. This 
wall allows for spaces in which 
plants can be grown. Every other 
course of timbers is eliminated 
(Fig. 5). The "deadmen" serve not 

only as support for this wall but also 
serve as the points to which all the 
timbers are connected. The pres-
sures caused by water behind walls 
is not as great in this type as others 
because excess soil water merely 
flows through the spaces. These 
walls are especially appropriate for 
garden use. 

In conclusion, in the design of re-
taining walls, concern should be 
given not only to strength and dura-
bility, but to appropriate use as 
well. Landscape timbers or used 
railroad ties simply don't belong in 
some design situations while fitting 
perfectly into others. In general 
they are best used in residential 
and utilitarian situations, lacking 
the appearance of permanence and 
grandeur often necessary in most 
commercial or institutional land-
scapes. The temptation to use this 
less expensive and rapidly con-
structed material is always great, so 
the designer must consider these 
walls carefully. WTT 


