Acti-dione
Thiram

Broad spectrum
Turf fungicide

For Use On: Bealgrass. Bermudagrass
Augustinegrass

Bloegrass, Fescoe, Rysgrass g SL

Dollarspot. Fading aut, Gray Leatspet
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Helminthosporium Leafspot, Large G'mn
Powdery Mildew, Rust, and Snow Mold

WARNING! i
HARMFUL OR FATAL ¥ SWALLOWE
See othe! waning ;

The cool, humid weather that encourages the development and growth of
dollarspot, leafspot and melting-out in the spring also encourages their
spread in the fall. Regular applications of Acti-dione TGF" on tees, greens,
and fairways control diseases that are potential problems in autumn.

Pink and Gray Snow Mold organisms thrive under winter weather con-

ditions. Control these diseases with Acti-dione” Thiram. Spray just before
the first permanent snow cover and through the winter as thaw allows.

Fungi never have an off-season. They're active year-round. That's why it
requires a Four-Season Disease Control Program to keep turf looking Stop turf-damaging insects
beautiful. Build your program around Acti-dione fungicides. They're the with the proven insecticide —
standard no matter what season you're in. PROXOL" 80 SP.




Cushman-Ryan training
program offered again

More than 200 persons are ex-
pected to graduate this fall and win-
ter from Cushman-Ryan’s factory
service training network.

Ivan Vagts, national service
manager, said the 1977-78 curricu-
lum includes 21 classes offered on a
rotating basis in four cities. The spe-
cialized 2'2-day classes are avail-
able to both Cushman-Ryan cus-
tomers and dealer mechanics.

“We pioneered the factory ser-
vice training network last year and
were pleased with results,” Vagts re-
marked. *‘So this year we've ex-
panded our program.”

Centers will be located in At-
lanta, San Francisco, Lincoln, Ne-
braska, and Fairfield, N.J. The
classes, which are scheduled to begin
in November and run through Janu-
ary, will be conducted on a rotating
basis.

Ryan classes will spotlight the
aerification product line plus sod
cutter equipment. The Cushman
program includes comprehensive
classes on engine repair and the
drive train assembly.

Vagts said registration forms are
available by contacting him or any
Cushman-Ryan dealer. He suggest-
ed applicants select a first and sec-
ond choice of attendance dates.

U.S. sulfur-coated
urea facility planned

The first sulfur-coated urea
facility in the U.S., and the second
in the world, will be built in Colum-
bia, Ga. by Ag Industries Manufac-
turing (AIM) Corporation, a sub-
sidiary of Lakeshore Equipment and
Supply Company, licensed through
the Tennessee Valley Authority
(TVA) under several patents. Con-
struction of the plant’s process
equipment will begin after ribbon-
cutting ceremonies scheduled for
mid-October with plans for opera-
tion in early 1978.

TVA has been testing sulfur as a
coating for urea since 1957 at the
National Fertilizer Development
Center in Muscle Shoals, Alabama.

Although test results were prom-
ising, conditions in the U.S. didn't
favor large-scale marketing of the
product until recently, according to
Ronald A. Smith, project manager
for Lakeshore. The method TVA li-
censed AIM to use took about 15
years to develop.

Currently, the only commercial
plant in operation is in Canada, but
there are pilot plants located at
Muscle Shoals, Korea, Spain, and
England, and the product is show-
ing great international acceptance.

Covar fescue released
for erosion control

Covar, a new grass that grows
well in the dry regions of the Pacific
Northwest, is expected to be used
extensively to control erosion on
rangeland, roadsides, ditchbanks
and other sites.

Covar, a variety of sheep fescue,
was developed at Washington State
University and is being released
jointly by WSU, the University of
Idaho, Oregon State University, and
the U.S. Department of Agricul-
ture’s Soil Conservation Service.

As a ground cover, the fescue
grass tends to crowd out weeds.
When seeded with other grasses, Co-
var controls erosion on steep range-
land and provides early spring for-
age for cattle.

Covar is adapted to most of the
Pacific Northwest east of the Cas-
cades and grows well in regions with
10 to 18 inches of rainfall.

Scientists at NCSU
will study CO, loss

Scientists at the North Carolina
State University Agricultural
Experiment Station will study a
complex and little understood plant
phenomenon known as postillumi-
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nation burst of carbon dioxide. The
study will be done under a
memorandum of understanding
with the U.S. Department of Agri-
culture. Postillumination burst of
carbon dioxide is the sudden release
of substantial amounts of carbon
dioxide by plant leaves when light is
turned off. This loss of carbon diox-
ide, required for plant growth, may
have undesirable effects on plant
growth and yield. Knowledge about
this plant phenomenon will help
plant breeders to develop new im-
proved varieties.

The two-and-a-half-year, $36,-
000 research project will be funded
by USDA’s Agricultural Research
Service (ARS).

Dr. T. E. Wynn will be the
principal investigator for the experi-
ment station. Dr. D. E. Moreland is
the sponsoring scientist for ARS.

Pennfine produced
under federal act

Pennfine ryegrass, developed at
The Pennsylvania State University,
has become the first Penn State vari-
ety produced under the new federal
Plant Variety Protection Act.

The new law stipulates that seed
growers wishing to produce a new
variety may do so under a contract
wherein the growers must meet
regulations for quality seed as set by
the breeder (Penn State).

The law thus provides for pro-
prietary ownership, wherein an
individual or organizaion owns and
controls a variety. In this way, the
contract assures the breeder that
seed will have the superior qualities
originally built into the new variety,
according to Dr. Joseph M. Duich,
developer of Pennfine ryegrass.

The Seed Production and In-
troduction Corporation (SPIC) is
handling all contractual arrange-
ments for producing Pennfine rye-
grass. Already, four competing na-
tional seed companies are produc-
ing Pennfine under contract with
SPIC.
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Looks Greater,
Putts Straighter

The putting grass superintendents
prefer. Easy to establish,
lower maintenance costs.

Elkhorn Valley
Golf Course
Mehama, Oregon

FOR FREE TURFGUIDE, WRITE
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ASSOCIATION L
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Donald E. MacKenzie has been appointed
OSHA's field coordinator. He will be respon-
sible for coordination of the agency’s field
programs and directives and will represent the
interests of regional administrators in the
development of program plans and policies.
MacKenzie served as OSHA’s regional
administrator in Atlanta for more than three
years and was regional administrator in
Boston.

Dr. Edward C. Kostansek has been appoin-
ted research chemist in the Industrial Products
Research group at the Minerals & Chemicals
Division of Engelhard Minerals & Chemicals
Corporation. A recent graduate of Harvard
University, Kostansek completed his Ph.D.
dissertation under Professor W. N. Lipscomb,
the 1976 Nobel Laureate in chemistry.

Chevron Chemical Company has
appointed Stanley Kane as plant manager of
the Ortho Pesticide and Insecticide Plant in
Maryland Heights, Missouri. He replaces P.
G. Curnutte, who retires after more than 27
years with the company. Kane will be in
charge of the midwest production facilities.

Five new members have been appointed to
the Department’s National Advisory Commit-
tee on Occupational Safety and Health
(NACOSH). They are: Don B. Chaffin,
professor, Department of Industrial and
Operations Engineering, University of
Michigan, Ernest M. Dixon, Corporate
Medical Director, Celanese Corporation, An-
drea Hricko, Health Coordinator, Institute of
Industrial Relations, University of California,
Marcus M. Key, School of Public Health, Uni-
versity of Texas, and Claudia Miller, private
consultant, Chicago. George H. R. Taylor, ex-
ecutive secretary of the AFL-CIO’s standing
committee on occupational safety and health,
has been reappointed to a fourth term.

Dr. Peter J. Schultz has been promoted to
the position of Chief Environmental Scientist
of J I Case Company. He will ensure that the
company’s worldwide environmental needs
are being pursued aggressively. Schultz joined
Case in 1972 as an environmental chemist at
the Corporate Test Center in Racine.

Dr. David W. Pritchard has joined Stauffer
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Chemical Company as product manager-
herbigation specialist, a newly established
position created to deal with the various
aspects of pesticide application through irriga-
tion systems.

David T. McLaughlin was elected chairman
of the Board of Directors of the Toro Com-
pany. President of Toro since 1970, he will
continue as chief executive officer. John J.
Cantu has been named a director and presi-
dent of the Minneapolis-based manufacturer.

Dennis V. McCloskey is Chairman of the
1978 103rd Convention of the American Asso-
ciation of Nurserymen. President of Wind-
mill Nurseries of Franklinton, La., he has
been a member of AAN since 1971, has served
on the Association’s Horticultural Standards
Committee and has represented the Louisiana
Chapter at previous conventions as both Lt.
Governor and Governor. McCloskey also ser-
ved on the Board of Directors of the Southern
Nurserymen’s Association.

Velsicol Chemical Corporation has an-
nounced the promotion of Vincent Mazza to
Director of Marketing, Agricultural Business
Group. His responsibilities include adver-
tising, promotion, merchandising and market
planning for Velsicol’s chemicals in agricul-
ture, industrial brush control, pest control and
home, lawn and garden. Mazza began his
career with Velsicol in 1959.

James M. Sullivan has been appointed
advertising manager for the Industrial Divi-
sions of Johns-Manville Sales. He is responsi-
ble for the advertising and sales promotion of
all Johns-Manville industrial specialty items.
Sullivan joined the firm in 1972.

Top management changes at Hercules
were approved by the company’s Board of
Directors. Alexander F. Giacco, executive vice
president and chief operation officer, is presi-
dent, chief executive officer and chairman of
the executive committee. Werner C. Brown,
president since 1970, is chairman of the Board
of Directors. John M. Martin, chairman since
1970, is honorary chairman and will remain an
active Board member until his retirement in
January of 1978.



MANHATTAN

Perennial Ryegrass

Manhattan Perennial Ryegrass has
those desirable characteristics long
sought in a turf grass.

Consider these data facts in your turf
program:

® Superior fast establishment.

® [ong term performance.

® Depth of crown assures better
recovery from turf damage, greater
wear tolerance, holds better under
short mowing.

® Good density . . . more competitive
with unwanted weeds and grasses.

e [ess thatch development.

® Maintains vegetative tillers.

® Performs better in fall, later in spring
and summer,

® Resistant to brown patch.

® Dark green color.

® Deep rooted, requires less water.

® Fine leafed.

Manhattan fine leaf perennial ryegrass
is the versatile grass. Excellent for golf
tees and fairways, parks and athletic
fields, home lawns. Developed at
Rutgers University, New Brunswick,
New Jersey, grown in Oregon under
rigid certification and quality control.

rpr -

School grounds in St. Paul, Oregon gets
plenty of traffic but still looks great.

Manhattan fairways at Elkhorn Valley
Golf Course, Mehama, Oregon. Imparts
beauty and wear tolerance to this mountain
course.

Home lawn near Woodburn, Oregon
after three years in 100% Manhattan.

Sprague football stadium, Salem,
Oregon holds up well even in the soaking
rains of Oregon’s fall months.

For more information write:

Manhattan Ryegrass

Growers Association

1349 Capital N.E.

Salem, OR 97303

Distributed by:

Whitnevy Dickinson Seeds, Inc.
52 Leslie Street

Buffalo, N.Y. 14240

“TURFTYPE”
PERENNIAL RYEGRASS

“The Versatile Grass for Professional Use”
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Disease
Stresses of
Urban Trees

By
E. B. Himelick

Survival of trees in today’s cities
emphasize their tenacity and ability
to adapt. Not only do they survive
weather, insects and disease, but
they manage to survive man’s
machinery, concrete and soil dis-
turbances.

Even native tree species may be
regarded as exotic when planted
along streets and around homes, be-
cause of the many unnatural
environmental stresses placed on
them. The effects of clay fill, soil
compaction, rapid runoff of water
and the reflected heat from build-
ings are compounded by natural
hazards.

The total effect of all stresses
determines the vigor and ultimate
survival of all plants. The evalu-
ation of all potential stress factors
must be considered in the selection
of tree species for future planting.

Noninfectious Diseases

Environmental Stresses

Of all the stresses related to cli-
mate, prolonged dry periods and
soil-water deficiencies have the
greatest effect on the amount of
growth a tree produces each year.
The cambium growth either slows
down or completely stops, depend-
ing upon the amount of available
soil moisture. Drought will not only
affect growth during the current  Feathery water sprout growth
growing season but can affect  resulting from topping or dehorning
growth in later years. A summer  as commonly practiced in some
drought affects the number of leaf  areas of the country.
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initials formed in new buds, which
produce shoot growth in the follow-
ing year. A reduction in both the
number and size of leaves directly
affects the amount of carbo-
hydrates and hormones produced
the following year.

Frequently, tree declines are
associated with excessive soil mois-
ture, due to excessive rainfall, and
with prolonged drought periods.
Decline and permanent damage to
the root system usually results.
Some of the major diebacks and
declines resulting from too much or
too little moisture are birch, sweet-
gum, maple and ash dieback and
oak and sycamore decline.

Other Stress Factors

Low-Temperature Injury
Plant tissues may be injured
when temperatures drop near or

Root decline associated with wet,
poorly drained soil. All photos
courtesy of Illinois Natural
History Survey.

below freezing. Freezing condi-
tions following a gradual drop
in temperature are seldom harmful
to most trees after they have started
to go dormant in the fall. However,
a rapid drop in temperature follow-
ing a period of mild weather can
cause extensive damage. Trees ex-
posed to winds or direct sunlight are
more likely to be injured than those
in sheltered locations. Low-
temperature injury usually occurs
on species planted outside their
natural range, especially those
moved from a mild climate to a
severe climate.

A sudden drop in temperature
following a warm autumn may
cause the death of plant tissues that
are not mature enough to withstand
freezing conditions. The injured
tissue is often confined to succulent
shoot growth that is still internally

Mechanical girdling by a wire.

active beyond the point of normal
growth cessation. Terminal dieback
will become evident the following
spring.

Low-temperature injury during
the winter dormant season affects
the roots, trunk bark, twigs; and
vegetative and flower buds. This in-
jury occurs following abnormal
warm periods during the winter
months. Poor drainage, the genetic
character of the root system, lack of
snow cover and soil type are other
factors that contribute to root injury
during the dormant period.

Frost cracks on trees are caused
by the expansion and shrinkage of
bark and wood, which cause inter-
nal mechanical stress and result in
the cracking or splitting of the wood
and slipping of bark at the cam-
bium layer. Tree species commonly
affected by frost cracks are London

_ a- '
Sapsucker injury on white birch.
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plane, oak, elm, maple, horse-chest-
nut, linden, tuliptree (yellow-pop-
lar), and willow. Frost cracks on
London plane trees often reopen
when the air temperature falls to
8°F and remain open until tempera-
tures warm in late winter. Usually
these cracks never close completely,
making entrance easy for insects and
woodrotting fungi and eventually
causing deterioration of the heart-
wood.

Frost-heaving many times af-
fects newly planted trees. Ice forma-
tion in the friable soil around and
under new trees often displaces or
heaves the tree and causes root
damage. Displaced trees lean and
the displaced root systems do not
settle to their original levels.

Soil Nutrient Deficiencies and
Soil Pollution

Of the 16 nutrient elements com-
monly required for normal tree
growth, nine are required in sub-
stantial amounts and seven are re-
quired in relatively small amounts.
Abnormal metabolism may result if
one or more of the essential ele-
ments are lacking, or if they are in
abnormally high concentration in
the soil.

Factors that regulate the amount
of nutrients absorbed by tree roots
are concentration of the nutrients,
topsoil depth, texture and structure
of the soil, type of subsoil, soil pH,
and soil compaction. The greater the
depth of the topsoil, the greater vol-
ume of soil with physical, chemical,
and biological characteristics favor-
able for root growths. Soil texture
and structure affect the water-hold-
ing capacity, aeration and nutrient
content. Heavy clay soils afford
poor water drainage, aeration and
nutrient availability.

The subsoil is important be-
cauase of its effect on the drainage
of gravitational water from the top-
soil. A tight heavy subsoil will cause
frequent waterlogging of the topsoil
during rainy periods. Soil compac-
tion affects aeration and water
infiltration into, and percolation
through, the topsoil. Root pene-
tration and development are poor in
heavy, compacted, poorly drained
soils.

Soils in urban areas, particu-
larly along streets and around
homes are often excellent examples
of poor soil conservation and

Sycamore decline believed caused
by water stress

and a canker disease.

management. The refuse left from
basements, foundations, storm
sewers and water- and gas-line
excavations is usually spread over
the surface. This type of deep sub-
soil is often heavy clay, variable in
nutrients, and low or lacking in
organic matter. It usually contains
limited amounts of both nitrogen
and potassium and can be deficient
in several of the other essential ele-
ments.

The nutrient most often lacking
in plant growth is nitrogen. There is
considerable evidence that under
natural conditions most of the nitro-
gen in the soil accumulates in
organic forms from the biological
fixation of atmospheric nitrogen.
The bulk of the nitrogen absorbed
from the soil by plants is stored in
decomposed plant material. Micro-
organisms in the soil must break
down plant material into simple in-
organic components before the
nutrients are re-used by trees. When
nitrogen is lacking, it causes pale
green foliage, stunted top growth,
and yellowing or drying of the older
leaves, especially during droughts.
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Good fall color on maple; oak, and
many other tree species is often an
indication of nitrogen deficiency
and general poor vigor. Maples and
oaks that have been fertilized in the
spring, and given supplemental
watering during dry periods, usu-
ally remain green longer in the fall
and do not develop good fall colora-
tion.

Chlorosis occurs on several tree
species due to the lack of iron,
manganese, magnesium, boron, and
zinc. The most common deficiency
of pin oak, sweetgum, maple, bald-
cypress, hackberry, white oak, and
several other deciduous or ever-
green species is the lack of iron or
manganese.

Symptoms of iron chlorosis
develop on pin oak when the soil pH
is 6.7 to slightly more than 7.0.
Many pin oaks appear normal for
years when not disturbed by con-
struction or other soil disturbance.
Lawn fertilization and watering with
city water often change the soil pH
after a few years. Many fertilizers
contain large amounts of calcium
carbonate. Although this chemical



Numerous trees in a screen planting dying from
Cytospora canker. Useful life expectancy is
sometimes less than 10 years.

Pin oak chlorosis is a serious problem
in soils with high pH.

does move slowly through the soil,
frequent applications of calcium -
carbonate over the years will change
the soil pH.

Some pin oaks growing in nurs-
ery rows and along streets remain a
normal green color, while many
others become chlorotic. This varia-
tion among pin oaks suggests that
some genetic difference may occur
and that it may be possible to select
cultivars tolerant of high pH.
Stress Caused by Air and
Soil Pollution

It has been estimated that more
than 50 percent of the American
population live in areas of constant
air pollution. All urban trees are liv-
ing in constant soil or air pollution
of one type or another.

Gaseous air pollutants, such as
SO,, halogen compounds, ozone,
ethylene gas, and nitrogen oxides
cause visible foliage injury to differ-
ent tree species.

Natural pollutants such as
hydrocarbons from the conifers,
methane gas from the marshes,
hydrogen sulfide from decaying
vegetation, air-borne soil particles,

pollen, fungus spores, volcanic dust,
and radiation have been in exis-
tence during the evolution of trees.
For thousands of years, tree species
have been naturally selected for sur-
viving the environmental stresses
caused by these pollutants.
Published reports indicate that
2,4-D and 2,4,5-T may cause exten-
sive injury to foliage due to aerial
drift of the spray and to volatile
materials that evolve after applica-
tion. Much of the injury was be-
lieved to result from improper
application and former use of highly
volatile forms of the herbicides.
Visible chemical injury on non-
target plants is evident each year,
and in 1975 over 10 percent of the
tree and shrub specimens sent to the
diagnostic laboratory of the Illinois
Natural History Survey showed
definite symptoms of chemical in-
jury. A high percentage of the
chemical injury resulted from the
use of weed killers such as 2,4-D in
lawn fertilizers and from surface
spray applications. Much of the
damage is apparently caused by
applications that create fine par-

ticles easily carried by air move-
ment to non-target plants.
Vascular Wilt Diseases

Oak wilt has caused loss of some
oak trees in suburban areas of the
Midwest where new homes have
been constructed in stands of native
oak. The recreational value of some
parks and forest preserves has been
lost due to the loss of oaks. Oak wilt
is known to affect all species of
oaks, but it is most serious among
species of the red oak group. Oaks
in urban areas do not appear to be
threatened by this disease.

Many trees and shrubs are affec-
ted by Verticillium wilt, a vascular
fungus disease. It is the only vascu-
lar disease that affects such a wide
variety of unrelated annual and
perennial plants. The disease is rare
in forest stands but is becoming in-
creasingly prevalent in ornamental
plantings, especially in temperate
regions of the world. Presently, 60
tree and shrub species and varieties
are know to be susceptible. Symp-
toms can be difficult to diagnose on
some of the less susceptible tree
species. Trees weakened by the dis-
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ease, because of the death of por-
tions of the root system, may be
more susceptible to the effects of
other stress factors.

Leaf Diseases

Spray control is usually recom-
mended for most leaf diseases to
prevent loss in foliage and orna-
mental appearance. Loss of orna-
mental effect is often temporary, but
loss of foliage, if severe, may have a
long-term effect. Synthesis, move-
ment, and storage of food reserves is
lowered even in vigorously growing
trees. Older and less vigorous,
slower-growing trees are more seri-
ously affected, since the decrease in
growth is often greater the follow-
ing year. Awareness of the disease
susceptibility of various tree species
to leaf diseases will permit proper
timing of effective fungicide sprays.
Improper timing of spray appli-
cations may make them worthless
and expensive in time and money.
Few leaf and canker diseases, except
powdery mildew and scab, can be

'y
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eradicated by fungicide spraying.
Several leaf diseases are erratic in
their severity and usually are impor-
tant if heavy defoliation occurs early
in the growing season for two or
three consecutive years. Often it is
more practical to apply water during
drought periods than to spray.
Unless trees are low in vigor, they
will usually respond well to appli-
cations of fertilizer in the spring and
supplemental watering during dry
periods of the summer.

Control of Infectious
Tree Diseases

There are at least four major
concepts of control for infectious
tree diseases: exclusion, eradi-
cation, protection, and resistance.
Each of these control procedures is
important in limiting tree loss from
infectious diseases.

Exclusion

Exclusion refers to control
procedures that prevent the move-
ment of plant pathogens or disease

"

agents into areas where they are not
known to exist. Seeds and vege-
tative parts used for reproductive
purposes are often treated to pre-
vent the introduction of undesir-
able organisms into new areas.
When symptoms or other signs of
infectious organisms are present, the
infected plant material can be
culled. Disease agents, such as
viruses in the seed or other plant
material, are easily transmitted in
plant material used for propagation
and, therefore, are difficult to con-
trol. Nursery inspections for certifi-
cation and state quarantines have
been effective in limiting the move-
ment of certain insects and diseases
to new areas of the country. United
States quarantines are adopted to
control the importing and export-
ing of plant materials, and these
materials are subject to inspection
and in some cases fumigation before
they are shipped.
Eradication

Activities associated with remov-

Before Dutch elm disease, shade and
trees covered the landscape.

After Dutch elm disease, or any
devastating tree disease,

we must start over.



