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Rhododendrons from page 30 

In general, the hardy mid-sized rhododendrons 
available for planting throughout the Northeast or 
northern Midwest usually have Catawbiense as one of 
the parents. 

Fortune Rhododendron (Rhododendron fortunei) 
is the outstanding introduction of China. This 10 to 15 
foot upright shrub has long, large leaves with scarlet 
bracts which accompany the new growth below the 
bud (another desirable as well as identifying charac-
teristic). The pink to white blossoms are in full bloom 
during the end of May. R. fortunei is not only a good 
compatible plant for many of the narrow-leaf ever-
greens, such as pine, but is an outstanding understory 
with Scarlet or Bur Oak. 

Fortune Rhododendron (Rhododendron fortunei), intro-
duced from China, has long, large leaves with scarlet bracts 
which accompany the new growth below the bud. 

Wilson Rhododendron (X Rhododendron laetivi-
rens) is a hybrid of R. Carolinianum. It is perfectly 
hardy through the Boston area and in protected sites as 
far north as Midland, Michigan. It is a small rhodo-
dendron, growing 2 to 4 feet in height, being broader 
than tall. Its glossy, sharp evergreen leaf is similar to 
the foliage of Mountain Laurel. The flower of this out-
standing evergreen shrub is pink to magenta but is not 
dependable in more northern latitudes. The plant inte-
grates well in rock gardens, foundation plantings, or 
mass plantings under oak and pine. 

Rosebay Rhododendron (Rhododendron maxi-
mum), the giant of the native North American rhodo-
dendrons, reaches an average height of 10 to 15 feet in 
the Northeast, but ranges in height from 4 feet in Can-
ada to an ultimate of 40 feet in North Carolina. Its 
leaves are large (4 to 8 inches in length) and 2 to 2Vi 
inches in width. Rosebay Rhododendron requires 
deep shade and fertile, well-drained soil, often 
thriving in bogs. Its pale pink to white flowers appear 
in July but are not as effective as R. catawbiense since 
the new growth often surrounds these late-appearing 
flowers. R. maximum is an outstanding woodsy spe-
cies which naturalizes well. Its flower buds are 
perfectly hardy to -25° F. 

Korean Rhododendron (Rhododendron mucronu-
latum), a deciduous rhododendron from China, is 6 to 8 
feet in height, being rather an erect shrub. It is one of 
the earliest of the rhododendrons to flower, usually 
being quite showy in late April, or about the same time 
as Magnolia stellata flowers. Its flower buds are 

perfectly hardy to -25° F. The flower color is normally 
a magenta, but a clear pink variety is available. These 
flowers are somewhat trumpet-shaped, being 1 to 13A 
inches in length. The flowers themselves resist frost 
extremely well, extending their life even if tempera-
tures as low as -27° F. are encountered. Korean Rho-
dodendron requires some sunlight; therefore, west to 
north exposure with less than 50 percent shade is most 
desirable. This plant adapts well in woodsy, natural-
ized plantings and fits foundation plantings. 

Smirnow Rhododendron (Rhododendron smirno-
wii) is an outstanding evergreen shrub, growing 6 to 8 
feet in height with a 10 to 12 foot spread. The dark 
green leaves often reach 3 to 7 inches in length with a 
light brown tomentose on the underside. This out-
standing rhododendron is noted for its bright green 
foliage. Its late flowering which peaks during late May 
or early June is extremely showy. This annual flower-
ing shrub integrates well into woodsy settings. The 
flower color is a magenta to rosy-pink, depending 
upon the seed source. 

The real key to growing rhododendrons is to under-
stand their requirements. These requirements include: 
protection from sun and wind, high humidity, acid soil 
pH (below pH 7.0), and high organic soils. 

The soil pH should range from 4.5 to 5.5. The best 
additives to lower the soil pH include sulfur or iron 
sulfate. Aluminum sulfate will adjust the soil pH down 
but can cause phosphorus and other elements to be 
chemically unavailable. In soils where iron chlorosis 
continues to be a problem, EDTA chelated iron is best 
to correct this problem. 

Organic matter is important to provide moisture and 
nutrients to this shallow-rooted shrub. This organic 
matter can be composted oak leaves, pine needles, 
pine bark, or animal manure. 

Fertilizing should be kept to a minimum or not ap-
plied at all. If one is considering annual fertilizer, then 
a 0-20-20 or low nitrogen organic fertilizer would be 
best, e.g., cottonseed meal, fish meal, or tankage. The 
application of nitrogen can reduce or limit flowering 
while resulting in leggy plants. 

Rhododendrons are one of the lowest maintenance 
plants available for Northeast and Midwestern sites. 
They flourish when grown in companion plantings 
which include pine (Pinus), Scarlet and Bur Oak (Quer-
cus), crab apple (Malus), dogwood (Cornus), redbud 
(Cercis), Mountain Silverbell (Halesia), Japanese 
Katsuratree (Cercidiphyllum), Black Gum (Nyssa), and 
Sweet Gum (Liquidambar). Rhododendrons are not 
companions with maple (Acer), serviceberry (Amelan-
chier), spruce (Picea), or juniper (funiperus). Rhodo-
dendrons will flourish in the Midwest if planted as 
understories in well-drained sites. The only mainte-
nance that need be done, after initially acidifying the 
soil, is the annual application of organic matter, e.g., 
leaf mold, pine needles, or peat moss. Artificial irriga-
tion with alkaline Midwest water can cause a problem; 
therefore, in Wisconsin, Michigan, and the Great 
Lakes States artificial irrigation is not desirable or 
needed. Rainfall is generally high enough to preclude 
irrigation. Companion plantings make rhododendrons 
work! Rhododendron is truly the aristocrat of broad-
leaved evergreens which requires little or no mainte-
nance. WTT 
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Ornamental Spray is a giant 
step forward in protection. It 
kills a wide range of insects, 
on contact and with a lasting 
residual action. In fact, its 
probably the only insecticide 
you need. 

Here are some of the 
insects it kills; aphids, bag-
worms, birch leafminer, tent 
caterpillar, Douglas Fir 
tussock moth larvae, gypsy 
moth larvae, webworms, 
scales, California oakworm, 
spring and fall cankerworms, 
Nantucket pine tip moth 
larvae, and adult root weevil. 
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A companion product 
from ORTHO is ORTHO-
MITE™ Ornamental Miti-
cide. It's the perfect solution 
for mite problems on flowers 
and ornamentals. 

AVOID ACCIDENTS: 
For safety, read the entire 
label including precaution-
ary statements. Use all 
chemicals only as directed. 
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SEVIN SL KEEPS TURF 
AND PEOPLE ABOUT. 

Protect your turf, 
protect the people who 

use it, and protect yourself from 
handling hassles with new liquid 
SEVIN® SL carbaryl insecticide. 

SEVIN SL is water-based, so it's a 
snap to measure, dilute, or combine with 

most fungicides, miticides or insecticides. 
Its new plastic 2Vz gallon container makes 

SEVIN SL easy to handle. Clean-up's easy, too. 
And new SEVIN SL controls over 25 major turf 
pests, including ants, chinch bugs, cutworms, 

fleas, mosquitoes, sod webworms and ticks. 
But SEVIN SL won't keep your turf "off limits" for long. In 

fact, people are free to enjoy the grounds as soon as the spray 
dries. Because biodegradable SEVIN SL carbaryl ranks low 
in toxicity to people, animals, birds and fish when compared 
to other insecticides. And it leaves no harsh pesticide odor. 

You'll appreciate the convenience of new SEVIN SL. 
And the people who use your turf will appreciate you. 
Of course, SL isn't all that's new. SEVIN 20% Bait—an 

outstanding new formulation for controlling mole crickets and 
cutworms—is now registered and ready for your use. 

See your pesticide supplier for more information on new liquid 
SEVIN SL carbaryl and new SEVIN 20% Bait. 

SEVIN IS THE ANSWER. 
CARBARYL INSECTICIDE 

SEVIN is a registered trademark for carbaryl insecticide As with anv pesticide, always follow instructions on the label 
Union Carbide Agricultural Products Company. Ine . 7825 Baymeadows Way. Jacksonville. FL 32216 
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NEW SEVIN SL. 
CARBARYL INSECTICIDE 

ALL THE BENEFITS 
OF SEVIN IN AN 
EASY-TO-USE 
LIOUID. 
It's a convenient new liquid with a water base. 
Easy handling. Easy clean-up. And more. ^ j f l l 

It's new SEVIN * SL carbaryl insecticide. 
And it's perfect for most kinds of profes-
sional grounds maintenance. 

Because it controls more than 40 
pests that attack turf, trees, flowers and 
shrubs. It's compatible with many fungi-
cides, miticides and insecticides. 

And people are free to use 
grounds as soon as spray dries. 

No handling hassles. No objec-
tionable odor. No re-entry 
restrictions. 

New liquid SEVIN SL-now 
available at your pesticide supplier. 

SEVIN is a registered trademark for carbaryl insecticide 
As with any pesticide, always follow instructions on the label 
Union Carbide Agricultural Products Company. Inc.. 
7825 Baymeadows Way. Jacksonville. FL 32216 



TURF MANAGEMENT ENERGY USE 
IS REEVALUATED IN FLORIDA 

As energy becomes more precious, many uses of it will 
be scrutinized. Energy consumed in the management 
of turf is high, higher than agricultural production. 
Philip Busey and Evert Burt of the University of 
Florida Agricultural Research Center have studied en-
ergy use for turf and have drawn some conclusions. 

1. Turf energy use is high. 
2. Considerable savings in energy use can be ob-

tained through better management and better grasses. 
3. The energy use question is inseparable from 

other aspects of turf culture. In many ways the energy 
question translates into a vehicle for studying better 
management, and getting that point across to turf 
managers. 

Beside the revaluation of turf maintenance prac-
tices and turfgrass selection, Busey and Burt analyze 
individual turf systems. "It appeared to me that in or-
der to do an energy budget, or to have any meaningful 
way of looking at possible savings, it would be neces-
sary to do an analysis of existing practices and/or de-
sign efficient turf systems ahead of time," Busey says. 
He designed a Turfgrass Management Audit/Main-
tenance Plan. "For larger areas, a similar analysis 
could be done with greater emphasis on detailing ex-
isting vegetation, soils and seasonal variations." 

Busey and Burt have revealed basic energy use rela-
tionships which can be applied to other areas. Their 
findings were reported in the Proceedings of the 
Florida State Horticultural Society. Excerpts from this 
publication follow. 

Turfgrass maintenance costs were 27.5 trillion BTU 
in Florida in 1974. This value was equal to approxi-
mately 1.5% of Florida's fuel expenditures, and 28% of 
the total energy used in agricultural production in 
Florida, in 1974. Turf energy costs were calculated 
based on all expenditures in the maintenance of estab-
lished plantings, primarily fuel, equipment, fertilizer, 
water, labor, and pesticides, in that order. Benefits to 
Florida from turf include a landscape surface compati-
ble with high density activity, erosion control, 
groundwater replenishment, and possibly reduced 

heat load in and around buildings. These benefits can 
be achieved through the use of lower maintenance 
species, proper management, and the tailoring of new 
varieties that are better adapted. Extension of present 
and future turfgrass technology can contribute to the 
savings in energy and other environmental costs. 

Utility Analysis and the Choice of Species 

Grasses vary in both the costs of upkeep and in the 
level of use that they can withstand. Current Florida 
fertilizer recommendations range from a low of 15g 
N/mVyear (3 lb/1000 ftVyear) for centipedegrass, 
Eremochloa ophiuroides (12) to a high of 60g N/m 2 / 
year (12 lb/1000 ftVyear) for hybrid bermudagrass, 
Cynodon X magenissii (13). Rates of mowing and irri-
gation also vary and it has been customary to ascribe a 
generalized cultural intensity to various species (1). 
Cultural intensity differences among species, which 
can also be equated with energy costs, are closely re-
lated to different relative growth rates among species 
(Table 1). 

Bermudagrass, which grows rapidly and has a high 
maintenance cost, is the only species capable of with-
standing both very heavy traffic from sports activities, 
and very close mowing. These features, combined 
with a rich green color and fine texture, make bermu-
dagrass the most attractive turf to many. In contrast, 
bahiagrass grows slowly and also has relatively low re-
quirements for fertilizer, mowing, and water. At the 
same time bahiagrass is generally regarded as the least 
attractive species. Its tall, open habit of growth, and its 
slow recovery from damage, makes it relatively 
unsuited for use in high traffic areas. The biological 
characteristics of grasses are closely related to their 
maintenance requirements and their usefulness. 

Thus, it is possible to simultaneously evaluate the 
maintenance costs and the usefulness of different spe-
cies in the landscape, and thereby analyze which kind 
of grass is best suited for particular use requirements. 
Based on estimated costs, we would not recommend 

Continues on page 40 

Table 1. Management costs for various turf species, arranged from the most intensive in cultural requirements (bermudagrass) to the least 
intensive (centipedegrass). Fertilizer, mowing, and water requirements have been modified from Florida recommendations, according 
to the authors' preferences for southern Florida, in order to achieve dependable high utility. Some rates can be reduced substantially. 

Species Fertilization Mowing Irrigation Estimated cost2 Growth ratey 

g N/m2/yr times/yr cm/yr $/1000 sq ft/yr %/day 
Hybrid bermudagrass, Cynodon X magenissii 60 50-300 200 70 7.9 
Zoysiagrass, Zoysia japónica 30 30 130 35 5.0 
St. Augustinegrass, Stenotaphrum secundatum 30 35 130 35 4.8 
Bahiagrass, Paspalum notatum 15 12x 60 15" 2.1 
Centipedegrass, Eremochloa ophiuroides 10v 20 60 15 1.8 
'Maintenance costs have been estimated on the basis of all expenditures, including labor, for medium-sized turf areas (100-10,000 m2). These fig-
ures are minimal costs, and can be increased by two to four times to include costs of edging, cleanup, routine spraying whether required or not, and 
managerial costs of supervision. 
yAdapted from Busey and Myers (4). Growth rate is the relative fresh weight gain of a grass under ideal conditions. Values should be directly related 
to clippings produced, fertilizer and water requirements for replenishment of leaf tissue, and attendant energy costs. 
Tor most home lawns and especially in south Florida, the number of mowings may increase to about 25 per year. 
"Maintenance costs of bahiagrass vary from less than $2 per thousand square feet per year (along Florida highways) to as high as the cost of main-
taining St. Augustinegrass. Excessive costs for maintaining bahiagrass may result from failure to correct mole cricket infestation, excessive irriga-
tion and fertilization, and close mowing. 
VA fertilization rate is proposed here which is less than current Florida recommendations (12). 
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It still costs less 
to go first class. 

Immaculate weed-free turf 
not only looks better, 

it also costs less. 
Read how Trimec® Turf 
Herbicide can save you time 
and money, and make 
your work more fun. 

It costs less to go first class. 
How many times have you heard 
that old truism? You know it's a 
fundamental fact of everything in 
life, but in no other phase of to-
day's economy is it more graphic-
ally demonstrated than in the 
world of weed control in profes-
sional turf management. 

When a turfman tries to skimp 
along with a narrow-spectrum 
herbicide on the theory that it will 
control the major eyesores like 
dandelions and chickweed, and 
will cost less per gallon than 
Trimec — he opens the door to an 
endless chain of problems and 
expenses. 

Perhaps the worst conse-
quence is the emergence of some 
ugly weeds of the hard-to-kill vari-
ety that he once considered to be 
so rare that he didn't even think of 
them as a problem in his area. 
And, when these weeds come, 
they come as a crowd.. .out of 
nowhere. 

Of course, you know where 
they came from and why they 
came. They're the natural conse-
quence of us ing a n a r r o w -
spectrum herbicide in an area that 
is fertilized and watered. 

The hardy weeds (which were 
not controlled by the narrow-
spectrum herbicide) are nour-
ished by the fertilizer and water, 
and fight with the grass to fill the 
vacancy left by the demise of the 
sensitive weeds. Some of them 
win, and weeds that were once 
obscure become prominent. 

There's really only one efficient 
way to cope with the problem, and 
that is the Trimec way. 

Trimec is the one turf herbicide 
with a broad enough spectrum to 

How many species of 
broadleaf weeds will 

Trimec control? 

We are still looking for the eco-
nomic broadleaf weed that Trimec 
will not control when applied at 
the right times and rate. If we 
ever do find such a weed, we will 
be very surprised. No other 
selective herbicide can match 
the broad spectrum of Trimec. 

get those hard-to-kill weeds right 
along with the common, sensitive 
ones. How many species of 
broadleaf weeds will Trimec con-
trol? We are still looking for the 
economic broadleaf weed that 
Trimec will not control when ap-
plied at the right times and rate. If 
we ever do find such a weed, we 
will be very surprised. No other 
selective herbicide can match the 
broad spectrum of Trimec. 

Yet, with all this power, Trimec 
is friendly to the environment in 
terms of safety to grasses, 
because no ingredient in Trimec 
is at a phytotoxic level. 

And when you get to the bot-
tom line, Trimec is less expensive 
than its less-effective contempor-
aries because it requires less 

chemical per acre for maximum 
weed control, and it saves labor 
costs because it does it right the 
first time so you don't have to do it 
over. Thus, when you use Trimec, 
you not only look good to the 
greens committee . . . you also 
look good to the finance commit-
tee. 
Only Trimec gives you 
all of these benefits 
• Controls the widest range of broadleaf weeds 
• Gets hard-to-kill species with one treatment 
• Wide safety margin for lawn grasses 
• Minimum hazard from root absorption 
• No vapor action after application 
• Effective weed control in wide temperature 

range 
• Unique formula overcomes water hardness 

problems 
• Treated areas may be seeded within two 

weeks 
• Non-flammable and non-corrosive in use 
• Product stable several years above 32° F. 
• Biodegradeable; friendly to the environment 
• Bentgrass formula also is available. 

In summary 
The Trimec record speaks for 

itself. No other turf herbicide 
available today is the equal of 
Trimec, not only in providing 
superior broadleaf weed control, 
but also in terms of safety to 
grasses — and in total cost. No 
wonder an overwhelming major-
ity of golf course superintendents 
agree: Dollar for dollar and acre 
for acre of immaculate, weed-free 
turf, Trimec is the most efficient 
broadleaf herbicide on the market 
... period. 

See your authorized Gordon 
distributor, today. 
Trimec" is a registered trademark 
of PBI/GORDON Corporation. 
U.S. Patent No. 3.284,186 

PROFESSIONAL TURF PRODUCTS 
p b i / G O R d o n 
c o p p o n a t i o n 

' 300 SOUTH THIRD STREET 
P.O. BOX 2276 
KANSAS CITY. KANSAS 66110 
91 3-342-B7BQ 



that a manager with a budget of only $15 per year per 
one thousand square feet grow hybrid bermudagrass. 
Conversely, a turf manager with as much as $30/1000 
ft'Vyear should not exclude the possibility of growing 
bahiagrass; perhaps a lower traffic tolerance would be 
adequate and the maintenance budget could be re-
duced by using a species such as bahiagrass. 

For purposes of this analysis, we consider "utility" to 
be the usefulness of a turf in terms of traffic tolerance, 
coverage of the soil, and beauty (specifically, intensity 
of color and closeness of cut). We have applied rather 
arbitrary utility values to show examples of re-
lationships of the usefulness of various turf species 
maintained at various levels of cultural intensity. The 

Too low mowing and long 
delayed mowing can not only 
damage and weaken turf, but can 
cause a later waste of energy. 

concept of "utility function" has been presented in 
management books (11)—the "utility function" is the 
relationship between costs and returns. When the util-
ity function is presented graphically for a variety of cir-
cumstances (Fig. 1), a decision aid is thereby created 
for choosing the right grass and the right management 
strategy. This graph has been drawn as a series of 
curves, to represent a widespread economic observa-
tion of decreasing marginal returns at higher and 
higher levels of input (fertilizer, mowing, irrigation). 
Beyond a certain point, most species even do worse, 
and are beset by a number of pest problems. The real 
challenge coming to turf research is not the need to 
show that one management strategy provides greener 
grass than another, but to show how much an extra 
shade of green will cost the consumer and how much 
an extra pound of chemicals will affect the environ-
ment. A flexible concept such as the utility function 
should permit sound decisions in the reduction of en-
ergy and other turf costs, while at the same time pro-
vide an economical return in beauty and useability. 

Management Strategy 

Turf maintenance primarily consists of mowing, 
fertilization and irrigation in order to keep the grass ac-
tively growing and continually replenished with new 
leaf tissue. Proper timing of these practices to satisfy 
plant requirements along with attention to pest prob-
lems is necessary in order to achieve a maximum pos-
sible utility at a given expenditure. In practice, the use 
of strict recommendations (Table 1) may not provide 
maximum return in quality on expenditures. When the 
average expected maintenance needs are pro-
grammed rigidly over a budgeting period, noticeable 
problems arise. For example, large amounts of water 
and fertilizer can be lost due to improper irrigation, as 
when programmed irrigation timers are used. A study 
of water application on urban landscapes showed that 
about 40% more water was used than the estimated re-
quirement (5). Even with the adjustment of irrigation to 
correspond more closely with evapotranspiration, 
substantial N can be wasted through leaching. In stud-

ies performed on a sand soil in Fort Lauderdale, from 
35% to 55%) of the N from a water soluble source was 
lost due to leaching under conditions of high rainfall 
and/or excessive irrigation (14). The use of fertigation 
(frequent fertilizing of low rates through an irrigation 
system) was shown to provide a more uniform availa-
bility of N, and thereby to reduce losses due to 
leaching. 

Considerable energy is spent to mow turf, and at first 
consideration this might appear to be a good opportu-
nity to conserve energy. This kind of savings can be 
achieved provided that other conditions for the grass 
are in balance. However, regular mowing of turf is at 
least as important to insure freedom from weeds, as it 
is for short-term aesthetic reasons. Recommended 
frequency of mowing should not be reduced in in-
stances where weed encroachment is active. Too low 
mowing and long delayed mowing can not only dam-
age and weaken turf, but can cause a later waste of en-
ergy in the form of extra ferti l izer to assist in 
reestablishment of bare areas. 

The greatest savings of energy can be obtained 
through a management strategy including routine 
evaluation of past and present conditions. When prob-
lems arise, diagnosis of the cause for unhealthy turf is 
the first step, and should be followed by an analysis of 
available options. In the case of turf that is unsightly 
because of weed infestation, herbicides should not be 
used without considering the underlying problems 
(nematodes, improper irrigation, low fertility). If grass 
cannot be grown properly, it may be that the weeds 
achieve some utility in covering the soil, whereas dras-
tic eradication of weeds without correcting the under-
lying conditions will only leave the manager with bare 
soil. 

Finally, pesticides should in many cases be used pri-
marily for curative treatments and spot treatments. A 
few chronic problems can be expected that virtually 
always require pesticide treatment—sod webworms in 
bermudagrass, for example. Even in these instances 
the pests are erratic in their behavior, and widespread 
use of pesticide can be replaced by prompt diagnosis 
and spot eradication. Few pest problems can be man-
aged best through the use of preventive sprays. Al-
though reliance on regularly timed preventive sprays 
cuts down the number of decisions required by the 
manager, it also cuts down on the opportunities for ex-
perimentation and greater familiarization with the turf 
ecosystem by the turf manager. 

Low-Energy Grasses: Strategies for the Future 

A breeding strategy has been presented that "places 
priority on genotypes requiring smaller inputs of en-
ergy, pesticides, water and fertilizer, in order to main-
tain an attractive and durable cover for urban areas" 
(2). Different adaptations among turfgrass species 
were related to different use characteristics. By exten-
sion of this concept to comparisons within turf species, 
one can conclude that there is no one "supergrass." 
Different turfgrass varieties are needed for different 
situations (3). How then can the development of new 
varieties be geared to reduce use of energy, pesticides, 
water, and fertilizer in Florida? 

The goals of a breeding program might differ for 
each turfgrass species. An adequate consideration of 
various breeding strategies should consider not only 




