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How to Control Turf

Snowmold (above and left) normally occurs
when temperatures are 32 to 50 degrees F.,
with high soil moisture. Patches of injury may
run together and are identified by a grey-white
color. Apron of the golf course green at left
is badly infected with snow mold. The un-
damaged portion (upper right) was treated with %
a fungicide.

If bluegrass leafspot (right and below) is not
controlled, the infection may become a crown
or root rot, and cause dead or badly thinned-
out areas as appear in the turf pictured below.
The di , Helminth ium spp., first ap-
pears as a brownish spot on blades. As the spot
grows, the blades are girdled as shown at right.

In recent years the turf business
has received increased emphasis
because more homeowners are try-
ing to match the lawns and land-
scapes found on golf courses, large
estates, and around well-kept in-
dustrial sites. The care and special
treatment required for the upkeep
of these lawns, however, is far
beyond the usual homeowner’s
ability. Contract applicators, con-
sequently, may be called in to
treat ailments.

CAs may also have a problem
if the lawn deficiency is unfamiliar
to them. One big headache is the
control of fungus digeases on turf.
Avoided in many cafes because of
the complexity of the pest organ-
isms, fungus control is a service
which, when mastered, provides
the CA increased business po-
tential, and helps make his serv-
ices complete.

Many homeowners don’t realize
how common fungus-caused turf
diseases are. Incidence of fungus
damage is often passed off as “bad
grass”” or “dog spots’” (caused by
the urine of female dogs), which
will return to life in due time. Un-
fortunately, this diagnosis is not
always true, and a lawn may be
severely afflicted by a fungus dis-
ease before the cause is identified.

Fungus Infection

Turf grasses, like human beings,
have resistance levels. As long as
grasses are well kept, there is less
chance of infection. But if care
is slipshod, chances for fungus
damage are greatly increased.

Fungi, assumed by many to live
only on dead or decaying matter,
have been observed to attack live
grasses which are in a weakened
condition. Infection of this sort
further reduces resistance and
paves the way for multiple out-
breaks, which lawn experts refer to



as a “tandem” infestation. When
two or three fungi infest a lawn
at the same time, diseases are
harder to identify, and much
harder to control.

Disease-inducing fungi are gen-
erally always present in or on the
sod, in degrees below infestation
levels, in the mat and thatch
(dead, decaying material or litter,
such as roots, stems, or leaves).
When the mat and thatch become
too abundant, as they do when
grass clippings are not removed,
the fungi may begin to grow
rapidly. Other conditions which
affect the development of the fungi
are: temperature, humidity, injury
to the turf through excessive wear,
and improper cutting, which
lower the resistance. When such
conditions exist, healthy turf may
be transformed into bleached, bar-
ren patches.

Parasitic fungi are referred to
as diseases because they kill or
severely injure the grasses.

Infestations may result from
one of three classes of fungi. Of the
Class Basidiomycetes, which in-
cludes the bracket fungi, smuts,
rusts, and toadstools, only the last
two are prominent as turf pests.

The Class Ascomycetes, or sac
fungi, includes parasitic mildews
and pathogenic scabs and blights.

Class Phycomycetes includes
the water molds of which the
Pythium blight is a good repre-
sentative.

Identification of a single dis-
eased area can sometimes be made
simply by observing the results of
fungal activity on the grass; per-
haps a correlation can be made
with a universally common de-
seriptive name, such as “dollar
spot.” A good, close look should
be taken by placing a plug,
taken from the edge of a suspected
area, in a dish overnight with a
piece of moistened paper towel. If
there is an infestation present, a
“cobwebby’ growth of mycelium
or fungus threads should be seen
on the blades of grass the follow-
ing morning. Sample plugs can be
kept fresh by moistening them in
a wrapper of aluminum foil, or a
polyethylene bag.

Microscope Helps Identify Fungi

If no identification can be made

with the naked eye, a few blades

of dying grass should be placed on
a slide for microscopic examina-

Powdery mildew, shown here on Kentucky
bluegrass, causes leaves to turn first grey-white,
then pale yellow in the final stages of the disease.
The fungus is first seen in isolated growth on the
upper leaf surface.

tion. Using a key to turf fungi
available from some of the chemi-
cal manufacturers, or a textbook,
the exact species of the infestation
can be ascertained.

Sometimes the most obvious
signs of infestation are not ob-
servable until the last stages of
infection. In this case, all effort
should be made to determine the
fungus species, and the econtrol
methods, before too much damage
is done.

A novice in the field of fungus
control should have his diagnosis
checked by either a government
agency specialist or a loecal turf
management expert.

Records of outbreaks should be
kept by those in fungus control.
This record should include: the
species of fungus, grasses affected,
specific location, date of occur-
rence, and environmental condi-
tions a week prior to the outbreak
(weather, extent of lawn use, man-
agement practices such as fertili-
zation, ete.). Control practices and
results of treatments should also
be included for future reference.
This will eventually lead the CA
to a planned program of lawn
fungus prevention and correction.
Chemicals and Application

A number of fungicides are
available for turf disease control.
This article includes the common
names of a few of the active in-
gredients now marketed. These
active chemicals may be obtained
in “single component” form or
formulated with other ingredients
to produce a ‘“broad spectrum”
preparation. The latter, gaining in
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popularity, is used for controlling
and preventing a number of fungus
diseases with one application, al-
though applications often must be
made several times a month when
heavy infestations are expected.

Cadmium-based compounds,
such as cadmium carbonate,
cadmium sebacate, and cadmium
chloride are effective against
“dollar spot.” Mercury-based
compounds, such as calomel (mer-
curous chloride) and corrosive
sublimate (mercurie chloride), help
combat infestations of brown
patch.

Some others which are used in
fungus control are: eycloheximide,
dyrene, thiram, zineb, methyl
mercury dicyandiamide, and
phenyl mercury acetate. Fumiga-
tion with formaldehyde or methyl
bromide is sometimes practiced for
eradicating fairy rings.

The most popular preparations
are the water soluble or wettable
powder forms. When properly agi-
tated these types can be applied
with any sprayer.

Application to the soil by
syringe injection is sometimes
called for in cases of fairy rings,
for example, when the turfgrass
may be injured by surface applica-
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tion of a chemical such as phenyl
mercury acetate on Kentucky
bluegrass.

Inecreasing in popularity is the
granular form, which requires less
time for preparation, less bulky
equipment, and requires less
handling.

Choice of application method
will depend upon the formulation,
the area to be treated, and avail-
able equipment.

In order to help the contract
applicator better cope with fungus
disease problems, here are some of
the more common turf diseases,
descriptions, and control methods
for them.

Anthracnose

Anthracnose, caused by an im-
perfect fungus (species without
sexual reproduction) of the genus
Colletotrichum, can be a serious
problem with cultivated grasses
and is often found in conjunction
with a condition known as melt-
ing-out. Anthracnose is recognized
by irregularly outlined patches of
blighted turfgrass. The infected
areas range from 2 inches to 10
to 20 feet in diameter. From a
distance, CAs can see reddish-
brown patches which are caused
by lesions or wounds on the leaf
blades. Blades of grass may have
a cobwebby growth of the fungus
on them in the early morning.
Progression of the disease causes
a light-tan coloration throughout
the infected area. When infected
leaves begin drying out, they ap-
pear on close examination to have
black spots as a result of the spiny
black fruiting (spore-bearing)
bodies which will reproduce the

disease. Anthracnose is common
throughout the United States, at-
tacking mainly fescues, bents,
bluegrasses, and ryegrasses. The
disease survives below infestation
levels in organic debris on the soil
surface.

Successful chemical control of
this pest has not been developed.
Cultural practices, such as high,
balanced fertilization, and irriga-
tion at field capacity may reduce
the problem.

Brown Patch

Brown patch, caused by an im-
perfect fungus, Rhizoctonia solani,
is characterized by irregular circles
up to 2 feet in diameter, in areas
where mowing has been close. The
circles have an over-all purplish
color, later turning to light brown
as the diseased leaves dry out.
When mowing has been high,
blighted areas may extend up to
50 feet in diameter.

Brown patch becomes evident
mostly during warm, humid
weather. Diseased areas are best
recognized when the grass has
dried out about midday, especially
after mowing. The “smoke ring”
effect of brown patch gives the
infected area a sunken appearance.
This effect is seen in the morning
when there is dew on the grass.

Temperature plays a large part
in the development of this fungus.
From 64° to 69° F, the fungus
grows below infestation levels. At
73° F it will spread, penetrate,
and infeet the grass leaves. In-
festations flourish at temperatures
around 80° to 85° F. Brown patch
may completely blight a consider-
able stand of turf in 6 to 8 hours

Brown patch on St. Augustine grass. Characteristics of this disease include irregular circles up to
2 feet in diameter. The circles are first purplish, then turn light brown. Brown patch is most evident
during warm, humid weather, in areas where mowing has been close. Besides St. Augustine, brown
patch also attacks bents, bluegrasses, and Bermudagrass.
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at temperatures in this range.
Grasses susceptible to brown patch
include bents, bluegrasses, and
Bermudagrass.

For control, cultural and chemi-
cal practices go hand in hand.
Fertility of the soil affects the
development of the fungus. When
the soil is balanced with fertilizer,
the disease effects are not great.
If the pH (acidity or alkalinity)
is high or in the alkaline range, and
there is excess nitrogen present,
the disease usually gets the upper
hand. If the soil is acidie, i.e. the
pH is below 7, which is neutral,
low nitrogen fertility fosters fun-
gus development. Also conducive
to development is excess water
during periods of high humidity.
Over-watering and over-feeding of
grass should be avoided during the
hot, humid summer months.

Fungicide applications should
be made weekly when the weather
is right for brown patch develop-
ment. Mercury-based fungicides,
such as calomel and corrosive sub-
limate in a 1:1 mixture, applied at
the manufacturer’s recommended
rate, are the most popular. Since
the compounds can injure grasses
if not used properly, label direc-
tions must be followed exactly.

Dollar Spot

Dollar spot is a widespread
fungus disease of short-cut bent-
grass caused by Sclerotinia homo-
eocarpa, an imperfect fungus. It
is so named because the infected
area is usually not larger than a
silver dollar. Individual leaves ap-
pear blotched with yellow green,
later bleaching to a straw tan.
A fine cobwebby growth or white
fluffy mass can be seen on each of
the ““dollars” on mornings when
dew is present. The cool nights and
warm days, (70° to 80°) which
form dew, also foster dollar spot
development. If this disease is left
to run its course, the spots may
merge and produce large damaged
areas. Spread of the disease is in a
circular manner from the center of
infection, but it may also be spread
by moving sprinklers over the
disease area and from transport-
ing and spilling infected clippings
over the lawn.

Dollar spot thrives during peri-
ods of low moisture, and if not
controlled, may ruin a stand of
turfgrass. The grass will recover
quickly, however, if a good con-
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trol program is followed early.
Fungicides containing cadmium,
such as cadmium chloride or
cadmium oxyquinolinate, when
used in conjunction with a good
management program which in-
cludes fertilizing with nitrogen and
irrigating to a point below runoff,
should give ready control of dollar
spot. Some others which were sue-
cessful in trials are: methyl mercu-
ry compounds, thiram-based
compounds, and captan-based
compounds.
Copper Spot

Copper spot appears identical to
dollar spot except that the infested
areas are a true copper color.
Copper spot is also similar in that
it thrives in warm (65° to 75°),
humid periods. Attacking mainly
bentgrass, copper spot, Gloeocer-
cospora sorght, is a pest throughout
the United States, but is most
damaging in coastal areas. Con-
trol measures are the same as
those recommended for dollar
spot, except that grass infested
with copper spot should not be
watered as much as when dollar
spot is present.
Cottony Blight

Cottony blight, known also as
grease spot, fire streak, and damp-
ing-off, is caused by water molds
of the genus Pythium. These fungi
are very destructive, and once
conditions are right for their de-
velopment, are capable of destroy-
ing stands of lawn grasses within
24 hours. Complete remaking of
the lawn is often necessary after
an outbreak.

Cottony blight, and other fungi
of the genus Pythium, develop
mainly in poorly drained areas,
and may attack any species of
grass. The common names are
descriptive of its appearance. At
the onset of infection, it appears
as small (up to 4 inches diameter)
irregular spots. The leaves turn
dark as if water-soaked. Later
they shrivel, become matted, and
have a “greasy” light-brown color.
Since low water runoff areas are
favorable for development, it is
common to see the fungus streak-
ing by the spreading of the
pathogen in running water. This
fungus also appears as white “cob-
webs”’ on dewy mornings.

A dithiocarbamate, such as
zineb, is effective, along with a
good management program, in

Fairy rings are common where decaying matter is abundant in soils. Mushrooms appear in an arc
or complete circle when mowing is infrequent. Although the “mushroom circles” are apt to attract
attention from the neighbors, CAs will find most customers especially dislike this turf defect. Soil fumi-
gation with methyl bromide is a common control measure.

eliminating this hard-to-control
disease. Cultural practices include:
providing good drainage; main-
taining balanced fertilization; and
keeping the soil within the aecid
pH range (below 7) by giving it
sufficient water (if the pH is over
7) to leach out the alkaline com-
ponents. Overwatering, however,
will result in the same conditions
that the program is trying to
eliminate. Accompanying fungi-
cide applications of zineb at the
rate of 2 oz. of 509, wettable
powder in 5 gallons of water per
1000 sq. feet should be made at
5 to 7 day intervals when the
temperature is in the 80° to 95°
range. If the temperature goes
above 95°, applications should be
made every 3 to 4 days for effec-
tive control.
Fairy Rings

Fairy rings are common in
soils with excess decaying matter.
Caused by a number of different
fungi of the “toadstool” type, the
common name is desecriptive of
the growth pattern of these organ-
isms. Radial growth is caused by
the yearly extension of the under-
ground mycelium or ‘“root” sys-
tem. Each year during damp peri-
ods the myecelium send up fruiting
bodies or “toadstools.” Although
the circle of ‘“mushrooms” at-
tracts curious attention to the
phenomenon of the fairy ring, the
fungal myecelium can nevertheless
damage turf severely by cutting
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off water from the grass roots.
The pattern of infestation is usu-
ally as follows: first, an inner area
of grass is encircled by a stimu-
lated zone (caused by excess nitro-
gen produced by bacteria in the
old growth zone of the mycelium);
this is followed by a circular strip
of dead grass, all within the ring
of toadstools. Another zone of
stimulation appears just outside
the ring.

Control and eradication of fairy
rings is accomplished either by
drenching, or removal of infested
sod and fumigation. Drenching
technique, which supresses growth,
involves removing small plugs, 2
to 4 inches deep and 6 to 8 inches
apart, around the outside and
throughout the affected area and
inserting a fungicide by means of
a battery-type syringe. Either
phenyl mercury acetate or a
cadmium compound, at twice the
recommended amount for foliar
application, squirted into the plug
holes, should do the job. The plugs
should be replaced and the area
drenched with not less than 1 inch
of water. (Phenyl mercury acetate
should never be used on Merion
Kentucky bluegrass.)

Fumigation with methyl bro-
mide follows standard fumigation
techniques with modifications.
After removing all of the infested
sod, taking care not to spill any on
healthy turf, the area should be
covered with a fumigating canvas
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or plastic cover. Evaporating pans
should be placed at regular inter-
vals and be accessible from outside
the cover. Odorized methyl bro-
mide is then inserted under the
cover into the pans at 2 lbs. per
100 sq. ft. After 36 to 48 hours,
the soil should be allowed to aerate
for 7 to 14 days before remaking.

Flumigation with formaldehyde
is less dangerous but requires more
time under cover and a longer
period to aerate. Either type of
fumigation is hazardous and
should not be attempted by any-
one who has not had previous
experience with the chemicals and
the techniques involved in their
use.

Snow Molds

Snow molds are caused by any
of several fungi which thrive in
cool, wet, humid conditions like
those found in the snow belt of
the United States in late winter or
early spring.

Gray snow mold, also called
snow scald and winter scorch, is
caused by a small basidiomycete
called Typhula itoana. First no-

ticed after spring thaw as light
vellow areas about 1 to 2 inches
in diameter, the infection centers
soon enlarge and turn grayish
white due to the strands or grow-
ing fungus and the decomposition
of the grass leaves. Small fungus
bodies (sclerotia), no larger than
3{; inch diameter, can be found
embedded in the infected blades
of grass. The sclerotia appear yel-
low or light brown in the early
stages, turning dark brown as they
mature.

Pink snow mold, caused by
Fusarium mivale, is also recognized
as a yellowish, irregular circle, al-
though it’s actually an ascomyecete.
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Under snow cover on unfrozen
ground, the white mycelia develop
over the grass blades. With the
melting of the snow, the mycelium
turns pink upon exposure to the
sun. This fungus usually attacks
only leaves, but occasionally will
damage crowns and roots of
grasses, making complete reseed-
ing necessary.

Control methods for the snow
molds include cultural practices
which attempt to prevent con-
ditions which harbor the fungus,
and chemical methods which will
kill a snow mold if one is present.

Since nitrogen assists growth of
molds, just as it does for grasses,
refraining from nitrogen applica-
tion in late fall will hinder the
growth of molds without harming
the grass. Early fall fertilization
will help grass “harden.” Gather-
ing mower clippings and not
putting straw over the lawn for
winter will eliminate ‘‘hiding
places” for the molds by reducing
thatch or soil surface debris.

Snow mold (left) and leaf spot (right) are
common diseases lawn spraymen are called on
to control. As with all turf defects, prevention is
more important than remedial treatment. Remind
your customer that good turf management, with
fertilization, proper mowing, aerifying, verti-
cutting, and other practices, are necessary pre-
cavtions if a fine lawn is to be enjoyed. And
remind him, too, that chemical treatment re-
quires a pro!

Fungicides containing mercury,
such as 2 oz. calomel and 1 oz.
corrosive sublimate per 1000 sq.
ft., will provide satisfactory pre-
ventive control of these fungi in
areas characterized by snow molds.
Application should be made be-
fore the first snowfall, during a
midwinter thaw, and after the
first spring thaw.

Melting-Out

Melting-out, leaf spot, leaf
blotech, brown blight, and zonate
eyespot are all caused by various
species of Helminthosporium. The
character which all Helmintho-
sporiwm fungi have in common is
an ovular spot or lesion on the
leaf blade. Sometimes the lesions
expand in concentric circles, pro-
ducing a zoned appearance. These
lesions vary in color according to
species from dark brown to reddish
purple. Advance of the infection
causes the individual leaves to
yvellow at the tips and gradually
work back to the base of the plant.

Melting-out is one of the dis-
eases which will respond if turf is
mowed at a maximum height (114
inches or higher). Fertilization
with nitrogen will quickly increase
growth rate of the grass and help
combat the disease if the weather
is not wet.

Application of zineb, 509
wettable powder, at 1 lb. per 1000
sq. ft., or captan, 509, wettable
powder, at 2 lb. per 1000 sq. ft.
in 10 gallons of water, will give
good chemical control of Helmin-
thosporium diseases. Other fungi-
cides which will work are dyrene,
thiram, and cyclohexamide.

Red Thread

Red thread, Corticum fuciforme,
is a basidiomycete which does
great damage to almost all of the

cultivated grasses in the cooler,
more humid portions of North
America and Europe. It first ap-
pears as irregular blighted patches
up to 3 feet in diameter. On close
observation the fungus is seen to
be a small dark green spot on the
grass leaf. The leaves begin drying
out, as the disease advances, and
turn tan. In the final stages, the
dead leaves have fine threadlike
filaments of fungus at their dried-
up tips which are a characteristic
coral-pink color.

Fungicides containing mercury
or cadmium compounds applied
along with fertilizer to speed up
growth and aid recovery should
combat red thread.

Rust

Puccinia graminis, better known
as rust (one of several species),
appears 10 days after infection as
light yellow flecks or lesions on the
leaf blades. These lesions gradual-

(Continued on page W-11)
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Retiring Florida Turfgrass Association Executive
Secretary Frank Ward (left) greeted his successor,
Walter Anderson. The active Florida group re-
quires the full-time services of an executive
secretary.

president; and James L. Black-
ledge, secretary-treasurer.

James E. Ousley, Sr., a member
of the board of directors, was also
named as general chairman of the
Second Annual Trade Show, to be
held in the spring of 1963. Date
and location are still to be an-
nounced.

Mailing address for the Fla.
Turfgrass Assn. has been changed
to P.O. Box 5284, Jacksonville 7,
Fla., and interested CAs may
write to that address for more in-
formation about the group.

Turf Diseases
( from page W-6)

ly enlarge and elongate parallel
to the veins in the leaf. Reddish-
brown (rusty) pustules are exposed
as the outer layers of grass tissue
are ruptured. The disease eventu-
ally turns an entire stand of grass
yellow. The bentgrasses are rela-
tively immune to rust infection,
whereas Merion bluegrass is very
susceptible.

With the rising popularity of
Merion Blue the rusts are now
considered to be among the more
important and costly turfgrass dis-
eases. Outbreaks may be expected
in July or August.

Cycloheximide can be effective
against rust if applied at the rate
of 2 gallons of 60 ppm per 1000
sq. ft. Zineb applied at the rate
of 2 oz. per 1000 sq. ft. in 3 to
5 gallons of water will also combat
rust. Most of the fungicides are
aided in their action if a com-
mercial spreader-sticker is used
with the preparation.

Preventative practices include
nitrogen fertilization and applica-
tion of granular urea.

Additional information concern-
ing the identification and control
of fungus diseases affecting turf-
grass may be obtained in booklets
produced by extension services,
or by fungicide manufacturers.
An excellent text on the subject,
Diseases of Turfgrasses by Houston
B. Couch (See book review,
August, 1962), would be helpful
to anyone interested in this new,
exacting, and expanding phase of
a contract applicator’s service.

Editor’s Note . ..

This original article on turf-
grass diseases was prepared by
Weed's and Turf’s technical staff,
from available literature and
our own investigations. While
opinions presented are strictly our
own, we wish to thank the com-
panies which reviewed our manu-
seript and made helpful sugges-
tions. Fiirms especially cooperative
were Chemagro Corp., The Dow
Chemical Co., E. I. DuPont de
Nemours and Co., Morton Chemi-
cal Co., The Mallinckrodt Chemi-
cal Works, and the Upjohn Co.
We also thank university research-
ers who reviewed the text.
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