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“I woudn’t doanything toharm this

As Donald Dusek will tell you, controlling
tough weeds is just part of his grounds mainte-
nance problem. As a park superintendent, Don is
also responsible for protecting his valuable trees,
shrubs and plants. So he insists on Roundup®
herbicide by Monsanto.

With Roundup, Don can be confident that all
of his valuable vegetation—including this beautiful
75-year-old pecan tree—can continue to flourish.
He just follows label directions for Roundup. Since
Roundup has no residual soil activity, and won't
wash out of treated areas, Roundup helps Don

Nothing works
like Roundup.

control weeds in many different situations—even in
his most delicate areas.

See your local Monsanto representative or
chemical dealer soon for your supply of Roundup.
Like Don, you'll find that Roundup is the solution to
many of your toughest weed control problems.

<~ o== Monsanto

FOR LITERATURE
CALL TOLL-FREE
1-800-621-5800

In lllinois, 1-800-972-5858.

ALWAYS READ AND FOLLOW THE LABEL FOR ROUNDUP.
Roundup’ is a registered trademark of Monsanto Co.
RUP-SP1-1020 © Monsanto Co. 1981

Circle No. 1 on Reader Reply Card

”

tree.That'’s the reason luse Roundup.

Donald Dusek
Park Superintendent, Victoria, Texas
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Dedoes Sprayer/Edger

For those who need to apply lig-
uids or solutions in straight lines or de-
fined areas, the Dedoes Sprayer/Edger
makes it possible . . . economically and
logistically. This lightweight, portable
and versatile sprayer can handle most
liquid spraying applications; liquid
fertilizers and weed Kkillers, for ex-
ample. There are many commercial
and residential uses, from walls and
flowerbeds to sidewalks and driveways

. even Killing grass around trees.
The neat edges achieved with the
Dedoes Sprayer/Edger are hard to
duplicate. The easy-rolling tank is poly-
ethylene, with a spray control lever on
the handle. Nozzle and fittings are cor-
rosion-resistant brass or stainless steel,
with changeable tips offering flexibil-
ity for specific applications. The ad-
justable shield and fast shut-off fea-
tures are additional assurance that
spray will only be applied where it is
wanted.

Dedoes Sprayer/Edger keep the op-
erator safely away from the liquids, of-
fering greater safety than a back-
packed or shieldless model. For more
information, contact Dedoes Industries,
Inc. Grounds Maintenance Div., 1060
W. West Maple Rd., P.O. Box 575,
Walled Lake, MI 48088, or use reply
card.
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Stripe Smut

by Clinton F. Hodges

he stripe smut disease of Ken- The damage caused by stripe smut
tucky bluegrass (Poa pratensis is often attributed to factors other than
L.) is caused by the fungal the causal pathogen. The reason for this |

is that stripe does not produce spec- |
tacular symptoms in a turf; it is gen- :
erally characterized by a progressive
characteristically produces long sori decline in the density of the stand over
(masses of teliospores) between the ?t:ree t[o f'[‘“:hycir pfcrflocrinafterdcs%_artl}
: : ishment of the turf from seed. The
vels of the Yool U g <) wnd. ) Woen decline can be much faster if the turf
is established from infected sod. The
decline is characterized by areas of the |
turf gradually thinning. If the turf is |
intensely managed and mowed rela- |
tively high, the grass may appear some-

pathogen Ustilago striiformis (West.)
Niessl. The pathogen attacks the leaf
blade and sheath of the plant and

the teliospores of the sori have matured
the epidermis of the leaf is ruptured and
the teliospores fall to the soil. The rup-
turing of the epidermis causes the leaf
blades to shred, turn straw colored,
and curl at the tip (on uncut leaves).

Clinton F. Hodges is a Professor of
Horticulture and of Plant Pathology at
lowa State University. He received his
B.S. in Horticulture and M. S. and Ph.D.
in Plant Pathology at the University of
llinois. His research has concentrated
on the epidemiology and physiology of
leaf smut and Helminthosporium dis-
eases of grasses. Research on leaf smuts
has concentrated on their mode of es-
tablishment and spread in turf. Re-
search on Helminthosporium has ex-
amined the interactions of light, nitro-
gen, fertilization, and herbicides with
leaf spot development. Current re-
search is involved with the physiology
of Helminthosporium leaf spot devel-
opment and its relationship to sene-
scence processes in grasses. Other re-
search involves the investigation of the
physiology of morphological changes in
grasses induced by leaf smuts.

Fig. 1. Kentucky bluegrass (Poa
pratensis) infected with stripe
smut (Ustilago striiformis). The
disease is characterized by mas-
ses of black teliospores (sori)
that may extend the entire
length of the leaf,
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what uneven between mowings. This is
due to an abnormal elongation of in-
fected leaves (1). Close examination of
infected plants in the affected areas will
reveal sori in the leaves.

The symptoms of the disease are
most noticeable in the cool periods of
early spring and fall. Symptoms also
are prevalent in midsummer on irri-
gated turf. The disease is most common
in the northcentral and eastern por-
tions of the U.S., and the severity of the
disease generally increases from west to
east in these regions. The disease also is
common in portions of the Pacific
northwest. For the custom lawn appli-
cator, stripe smut presents a paradox.
The desirable characteristics of a turf

produced from fertilization and irriga-
tion are primarily responsible for in-
creasing the severity of stripe smut; in
fact, without intense management,
stripe smut rarely becomes a problem
in turf, The remainder of this presenta-
tion is devoted to an explanation of
how stripe smut gets started, how it
becomes established in a turf, why it is
favored by good management prac-
tices, and how the custom lawn appli-
cator can contend with this disease.

THE INFECTION PROCESS
Ustilago striiformis possesses one of

the most complex infection and disease
cycles of known pathogens of Ken-

tucky bluegrass. The teliospores of
stripe smut fall to the soil surface and
become soil-borne after rupturing the
epidermis of infected leaves. It is at the
soil surface where all primary infec-
tions (infection of healthy plants by
germinating teliospores) occur. Unlike
most fungal pathogens, U. striiformis
cannot directly infect leaves or roots
of grass plants. The germinating telio-
spores are restricted to infections of

Primary infection
occurs at soil sur-
face.

Fig. 2.

Teliospore masses (sori) of Us-
tilago striiformis between the
veins of an infected leaf,

the coleoptile (a sheath of tissue cover-
ing the first primordial leaf of a young
seedling) and to axillary buds on the
nodes of crowns and rhizomes (4). Pri-
mary infection by teliospores occurs
only through growing points of the
grass plant. This characteristic greatly
restricts the ability of U. striiformis
to establish infected plants. The col-
eoptile occurs only with germinating
seed and is present only for a maximum
of three days; hence, the number of
primary infections via the coleoptile
is relatively low. Most primary infec-
tion occurs through axillary buds on
crowns and rhizomes of mature plants.
The restriction of primary infec-
tion to growing points would seem to
substantially limit the number of
plants infected in a given growing sea-
son. The primary infection process,
however, is even more complex. The
number of teliospores of U, striiformis
capable of germinating at any given
time is usually very low (a small frac-
tion of 1.0%); teliospores may need a
minimum resting period of 200 days
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before any substantial germination

is possible (7). When the teliospores
germinate the germ-tube (or promycel-
ium) consists of a number of cells,
each of which contains a single nucleus
(Fig. 3). When the germ-tube is in this
nuclear condition it supposably is not
infectious; two compatible nuclei from
different cells of the germ-tube must
be brought together in a single cell
before the infection of a coleoptile or
axillary bud can be achieved. This
binucleate (or dikaryotic) mycelium is
the infectious stage of the germinating
teliospore that penetrates a coleoptile
or axillary bud. The primary infection
of Kentucky bluegrass by germinating
teliospores of U. striiformis obviously
is very complex and does not occur en-
masse. This is, in part, why it takes
several years for the disease to become
epidemic and to start the decline of a
Kentucky bluegrass turf.

THE ESTABLISHMENT OF
DISEASED PLANTS

The slow rate at which primary in-
fections occur seems incongruous with
the ultimate ability of stripe to destroy
a turf. How can such a specialized slow
rate of primary infection result in seri-
ous disease? The answer to this question
is that, once a primary infection has oc-
curred through a coleoptile, or an axil-
liary bud, the mycelium of the pathogen
grows into the crowns or nodes (on
rhizomes) of infected plants. Once in
the crowns or nodes, the mycelium
proliferates (Fig. 4) and becomes sys-
temic and perennial (5). Now the stage
is set for rapid establishment of stripe-
smutted plants. The systemic mycelium
in the crown of an infected plant will
grow into every leaf produced by that
crown. More important, the systemic
mycelium will grow into every axillary

Fig 3. Germinating teliospores of Ustilago striiformis showing developing
germ tubes (promycelia). Each promycelium consists of several cells
each of which contain a single nucleus. Compatible nuclei from separate
cells must be united to form binucleate infectious hyphae. Germinating
teliospores infect only coleoptiles and axillary buds.

bud on the infected crown or rhizome
node. The tillers and rhizomes produced
from the infected crown or rhizome
node. The tillers and rhizomes pro-
duced from the infected buds also are
infected and subsequently established
diseased plants. Thus, a large number of
stripe-smutted plants can be produced

Primary infection
is slow

from a small number of primary infec-
tions by teliospores. For example, let
us assume that one plant is infected by
a teliospore. During the growing season
that one plant might produce ten infec-
ted tillers and rhizomes that establish
ten diseased plants. Now as these ten
diseased plants survive, they might pro-
duce another ten diseased plants each.
It is possible, therefore, for a large num-
ber of diseased plants to be established
from one primary infection via the

systemic growth of the mycelium. The

pathogen also is perennial; i.e., the sys-

temic mycelium will survive in infected
plants that overwinter and will start the
cycle over in the spring.

THE EFFECT OF CULTURAL
PRACTICES

The systemic and perennial charac-
ter of U. striiformis in infected plants
provides an efficient means of spread-
ing the disease into new plants. How-
ever, in order for the disease to become
epidemic, diseased plants must survive
long enough to establish more dis-
eased plants from tillers and rhizomes.
This necessitates that a greater pro-
portion of diseased plants survive in a
given growing season than those that
die. Under these circumstances, the turf
gradually establishes a larger propor-
tion of diseased plants from one season
to another. At the same time more and
more teliospores are being released from
disease leaves to infest the soil and pro-
duce more primary infections. Even-
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Fig. 4. Systemic and perennial mycelium of Ustilago striiformis (dark
blue spots) proliferating in the crown tissue of Kentucky bluegrass. The
mycelium will grow into each new leaf, tiller, and rhizome produced
from the infected crown.

tually, the two mechanisms of infec-
tion; i.e., primary infection by telio-
spores and infection by systemic spread
of mycelium into tillers and rhizomes,
produce a large enough population of
disease plants that the decline of the
turf is set into motion. The number and
death of diseased plants becomes great-
er than the rate of replacement by
healthy plants.

There always exists some form of
checks and balances in biological sys-
tems, and the development of stripe
smut in a turf is no exception. Stripe-
smutted Kentucky bluegrass plants are
intolerant of drought (3) and high
temperature (6). Most portions of the
Kentucky bluegrass growing range are
subject to midsummer drought and
high temperature conditions which in-
duce normal summer dormancy of this
species. The majority of infected plants
subjected to summer dormancy die;
therefore, the increase in diseased plants
in a low maintenance turf (little ferti-
lization or irrigation) is substantially
prevented, This is the primary reason
that stripe smut rarely becomes a prob-
lem in a neglected turf. The implemen-
tation of management programs that
stimulate a turf to grow throughout the

growing season (via fertilization and ir-
rigation) and prevent summer dormancy
will contribute to the survival of dis-
eased plants, and substantially increase
the number of diseased plants from year
to year. Hence, the paradox of good
management practices being responsible
for severe stripe smut damage in Ken-
tucky bluegrass turf.

THE FEASIBILITY OF STRIPE SMUT
CONTROL BY THE CUSTOM LAWN
APPLICATOR

The control of stripe smut of Ken-
tucky bluegrass is best facilitated by the
use of relatively resistant cultivars, mod-
erate cultural practices, and fungicides.
There is a wide range of susceptibility
to stripe smut infection among Ken-
tucky bluegrass cultivars. Observations
from our studies show Arboretum,
Arista, Baron, Fylking, Merion, New-
port, Olymprisp, Sydsport, and Windsor
to be among the most susceptible cul-
tivars (2). The relative susceptibility of
cultivars is somewhat academic from
the vantage point of the custom lawn
applicator. More often than not, the
cultivar, or mixture of cultivars, used

in a turf serviced by the lawn applicator
is unknown. If the cultivar is known,
and if it is one of the more susceptible
ones, the applicator can at least monitor
the turf for a potential stripe smut prob-
lem.

The matter of cultural practices
and stripe smut is perhaps most dif-
ficult for the custom lawn applicator.
The lawn applicator is generally con-
tracted with to maintain a lush, dense,
green turf for the customer throughout

Do not over fertilize or
irrigate turf infected
with stripe smut

the growing season. It is these desira-
ble characteristics of a turf that also
enhance the systemic spread of the dis-
ease. Perhaps the only reasonable rec-
ommendation that can be made is to
not over fertilize or irrigate turf where
stripe smut exists. Both practices
should be reduced to an acceptable min-
imum that results in a relatively slow
but steady rate of growth.

It is apparent that the custom lawn
applicator can do little about the culti-
vars present in a turf, or about the stim-
ulatory nature of fertilization and ir-
rigation, relative to stripe smut develop-
ment. Stripe smut can be controlled,
however, by several systemic fungicides
primarily by preventing the systemic
spread of the disease. The fact that the
systemic spread of the disease occurs via
tillers and rhizomes restricting the max-
imum rate of spread of the disease to
the early spring and late fall when tiller
and rhizomes production are at their
maximums. Therefore, one or two ap-
plications of systemic fungicide, just
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prior to tiller and rhizome initiation, in
early spring and again in mid to late
fall will greatly reduce the number of
new smutted plants established by til-
lers and rhizomes. The systemic fungi-
cides also will substantially reduce
primary infections, most of which oc-
cur during the cooler periods of the
spring and fall. Systemic fungicides
shown to control stripe smut include
benomyl (Tersan 1991), and the thio-
phanates (Cleary 3336, Fungo 50). It
is generally recommended that the
fungicides be applied at a rate of 6 to

8 oz. per 1000 sq. ft. and heavily
watered into the top inch of the soil.
There are four aspects of chemical
control of stripe smut that the lawn ap-
plicator must heed. (i) The fungicides
will be most effective when taken up
by diseased plants before axillary buds
have started to develop into tillers and
rhizomes. The fungicide prevents the
pathogen from growing into the bud
and subsequently into the tiller or
rhizome. Therefore, fungicides must be
applied early in the spring and fall be-
fore the maximum rate of tiller and
rhizome production is underway. If the
fungicides are applied after this period
less control is achieved. (ii) The fungi-
cides must be heavily watered into the
soil where they can be absorbed by the
roots of the plants. If the fungicides
are not adequately absorbed, control
will be minimal. (iii) Do not expect
eradication of stripe smut from the
turf. A good fungicide program will
contain stripe smut to the point where
the number of diseased plants present
will be minimal and not result in a de-
cline in the quality of the turf. The
program of control, however, must be

continued year after year to prevent re-
currence of the disease from the mil-
lions of teliospores deposited in the
soil. (iv) Do not over apply the systemic
fungicides. Use a single application in
the spring and fall if possible, but do
not exceed two applications in either
season. There is some evidence that the
stripe smut pathogen may have the abil-

-

Do not over apply
the systemic fungi-
cides

ity to adapt to systemic fungicides, or
to develop resistance to them (8). Over
use of the fungicides may hasten these
processes.

OTHER LEAF SMUTS

Stripe smut is the most common
and persistent of the leaf smuts of Ken-
tucky bluegrass. However, occasionally
flag smut also is encountered in Ken-
tucky bluegrass. Flag smut is caused by
Urocystis agropyri (Preuss) Schrot. and
produces teliospore masses in the leaves
like those produced by stripe smut.
Flag smut, however, is a more severe
pathogen of Kentucky bluegrass than
stripe smut. Plants infected with flag
smut have severely stunted root systems
and produce very few rhizomes (1). The
leaves of infected plants also are re-
duced in length. Most flag-smutted
plants die in response to high tempera-
tures and drought (3). Unlike stripe
smut, intense cultural practices do not

appreciably aid the survival of flag-
smutted plants. Therefore, there is little
increase of this disease by systemic
spread of the pathogen into tillers and
rhizomes. Most of the plants infected
in a given season will die that same
season. When flag smut appears it will
generally kill the infected turf in ir-
regularly shaped areas that vary in size.
This is quite different from the slow de-
cline induced by stripe smut. The areas
killed by flag smut may not show the
disease the following year, but once the
disease has occurred in a given area it
may recur several years later in the
same location from the teliospores de-
posited in the soil. This characteristic
may be related to a dormancy require-
ment for the soil-borne teliospores of
flag smut. Because the leaf symptoms
induced by stripe smut and flag smut
cannot be distinguished in the field, it
is necessary to identify the teliospores
microscopically to determine which or-
ganism is present (Fig. 5). Both diseases
can occur in the same turf, Flag smut
can be contained by the same fungi-
cide program used for stripe smut.
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Fig. 5. Teliospores of Ustilago striiformis (stripe smut) and Urocystis
agropyri (flag smut). The small teliospores of U. striiformis are easily
distinguished from the large teliospores of U. agropyri under a micro-
scope. Microscopic examination of teliospores is necessary to distinguish
between stripe smut and flag smut.
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Part 1

Bluegrass Energy
Distribution

by Richard ). Hull

Richard J. Hull is a Professor of Plant
and Soil Science at the University of
Rhode Island. He received his B.S. and
M.S. degrees from the University of
Rhode Island in agriculture and agron-
omy respectively and the Ph.D. in bot-
any from the University of California at
Davis. For five years, Dr. Hull studied
the physiology of perennial weeds at
Purdue University in Indiana. At Rhode
Island, his research has concentrated on
the nutrition of turfgrasses, woody
ornamentals, and tidal salt marsh vege-
tation.

hile lawn care operations are

concentrated during those

months usually regarded as
the growing season, turfgrasses, being
perennial plants, continue metabolic
activity throughout the year. Evidence
for this is the favorable response of cool
season grasses to late fall fertilization.
Powell et al. (1967) in studies at Vir-
ginia Polytechnic Institute were able to
induce green-up of bentgrass and fes-
cue turf by additions of nitrogen even

during the coldest period of winter.
They noted that stem carbohydrate con-
tent was not markedly reduced by
winter nitrogen and net photosynthetic
rates increased. Further north in Rhode
Island, Wilkinson and Duff (1972) ob-
served earlier spring green-up following
late fall applications of nitrogen to
Kentucky bluegrass turf. No measura-
ble shoot growth was observed after late
November or December fertilization but
root absorption must have occurred dur-
ing this time in order for spring growth
to be stimulated.

The recognition of winter root
growth in perennial grasses is not new.
In 1941, Irene Stuckey observed cell di-
visions in the root tips of several pasture
grasses during winter temperatures close

to 0°C. At Beltsville, MD, Hanson and
Juska (1961) measured a four-fold in-
crease in Merion Kentucky bluegrass
root weight between December 3 and
April 6 following fall fertilization with
nitrogen.

To those involved in lawn care,
winter root activity provides an oppor-
tunity for efficient fertilizer applica-
tion. Efficiency is increased because
green color and nutrient absorption are
stimulated; however, little additional
shoot growth occurs so mowing de-
mands are not increased. Also, weeds
usually do not benefit from dormant
season fertilization which means the
turfgrasses are favored without con-
tributing to weed competition. Labor
use efficiency is also increased because

Figure 1
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personnel needed to handle weed, in-
sect and disease problems during the
growing season can apply fertilizers
when the schedule is less hectic. Of
course, fertilizers should not be applied
on snow or when the ground is frozen.
If the fertilizer cannot enter the soil,
root absorption will not occur and
there is little evidence that roots grow
or absorb nutrients in frozen ground.

This approach to turf fertilization
appears to be agronomically sound and
has been born out by field experience;
however, a nagging problem remains
unresolved. Root growth and nutrient
uptake are both energy demanding
processes. If the increased energy needs
of fall fertilized grass are being met by
utilizing carbohydrates stored during
the previous season, the grass could
enter the winter or resume spring
growth in an energy depleted condition.
This could result in increased winter
kill or weakened spring regrowth. Such
depleted grass would likely be more sus-
ceptible to disease attack and would not
make sufficient spring recovery to enter
the hot summer season in good condi-
tion.

Wilkinson and Duff (1972) ob-
served some reduction in cold resistance
of Kentucky bluegrass turf following
fall fertilization but not enough to cause
injury during most Rhode Island win-
ters. The Virginia team (Powell et al.
1967) noted only slight reduction in
stem carbohydrate content following
winter fertilization and they speculated
that increased photosynthetic rates
might offset the greater energy demands
resulting from stimulated root activity.
They did not demonstrate photosyn-
thate movement to roots in winter,
however.

To further resolve this problem, we
studied the annual energy distribution
pattern in Merion Kentucky bluegrass
grown in field plots managed under
three fertility rates: 2.5-1-1, 5-2-2, and
10-4-4 Ibs. of N, P205, and K,0 per
1000 sq. ft. per year. All plots received
a portion of their nitrogen allotment in
November: 1.5 and 2 Ibs. per 1000 sq.
ft. for the low and higher rates respec-
tively. The phosphate and potassium
were divided between April and Sep-
tember applications. Nitrogen was ap-
plied to the highest fertility plots at
monthly intervals throughout the grow-
ing season, April through November.
This resulted in lush dark green grass
entering the winter season.

TABLE |. Net C02 fixation rates by Kentucky bluegrass
turf managed at three fertility levels.

Date Measured
Fertilizer
Rate 8 June 18 July 8 August 14 December
Ibs/1000 sq.ft. mg CO,, /m? /min
2.5-1-1 36.3 b* 20.4 a 23.5a 229 a
5-2-2 37.8b 223a 259b 26.5b
10-4-4 336a 26.8b 276 b 23.4 a

* Values in a column followed by the same letter are not significantly
different at the 5% confidence level.

Net photosynthetic rates were
measured by placing a clear plexi-
glass chamber over the grass and moni-
toring the CO, decrease within the
chamber by cycling the enclosed air
through an infrared gas analyzer

output due to increased photorespira-
tion but their CO, fixation reactions
also become less efficient under high
temperatures. This profoundly alters the
energy available to turfgrass plants re-
sulting in reduced shoot and root

(Fig. 1). The chamber covered a 0.25
sq. meter (400 sq. inch) area of turf
and was kept in place for 90 seconds
while changes in the interior CO, con-
tent were measured. The initial slope
of the CO, utilization curve was com-
puted and used to calculate the net

growth during hot weather. High nitro-
gen fertility stimulates shoot growth

and provides a continuously renewed
display of leaf tissue which results in

greater net photosynthetic rates than
in low fertility turf which grows little
during midsummer (Table 1).

turfgrass photosynthetic rate expressed
as mg CO, fixed per square meter of
turf per minute. Measurements were
made on bright cloudless days when
variation in light intensity during the
experimental period was minimal. The
values obtained from this method pro- 1
vided a means of comparing net CO,
fixation rates by field-grown turf sub-
jected to various fertility regimes. 2.
Typical photosynthetic rates ob-
tained on three dates during the growing
season and on December 14 are sum-
marized in Table 1. Kentucky bluegrass
turf was as photosynthetically active on
a mild day in mid-December as it was
in July and August. The greatest net
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Weed Control in Cool
Season Turigrass

by John A. Jagschitz

John A. Jagschitz, Associate Profes-
sor, Turf Research Farm, University of
Rhode Island, Kingston, Rl 02881.

aving a weed-free turf requires

good management coupled

with the use of efficient and
safe herbicides. Maintaining dense, vig-
orously growing turf will help prevent
weed invasion. When grasses become
weak and turf thins, weeds can easily
take over. To make grass grow at its
best, use adapted and improved turf-
grasses, properly fertilize, mow and
water, control insects and diseases,
reduce traffic, etc. If the cause of poor
turf is not corrected, new weeds will
take over again. Remember, weeds are
the result of poor turf rather than the
cause.

HERBICIDE USE

There are many herbicides and only
a few are suitable for use in turfgrass.
Select the herbicide that will kill the
weed and not harm the grass. Follow
the label directions and precautions
and apply the herbicide properly. The
pesticides listed in this article may be
classified “for restricted use only” in
accordance with regulations. It is
unlawful to use any pesticide for other
than the registered use. Read and fol-
low the label. The trade names used in
this article are for identification pur-
poses and no product endorsement is
implied, nor is discrimination intended
against similar materials.

Using more herbicide than needed
can injure the grass, however, sufficient
material must be used or the weed will
not be killed. Follow instructions to
get the best results. Proper calibration
of equipment is essential and the oper-
ator should be on the alert for potential
disaster due to uneven distribution of
the chemical. Apply herbicides so
chemical drift will not damage other
plants. Use herbicides when the wind
is calm and reduce spray drift with low
pressure and large size spray droplets.
Careless use is not the fault of the
herbicide; it is yours.

Selecting and using herbicides im-
properly can result in severe turf
injury.

CHARCOAL TO REDUCE INJURY

Activated charcoal (GRO-SAFE)
has been used on turfgrass to reduce
injury from herbicide misuse, over-
dosage or spillage. The charcoal (300
Ib/A) can be applied in water (500
gal/A) as a spray. The sooner the
activated charcoal can be applied the
better the chances for success. The
charcoal particles must make physical
contact with the chemical in order to be
effective. Good results have been ob-
tained where 2,4-D 2,4,5-T, brom-
oxynil, dicamba, endothall, linuron,
silvex and simazine were used at ex-
cessive rates. Where toxic herbicide
residues exist in soil and prevent safe
seedings or inhibit sod establishment,
charcoal can be added and raked into
the soil. Improved grass stands have
been obtained with charcoal in seedbeds
which contain 2,4-D, amitrole, bandane,
benefin, bensulide, DCPA, dicamba,
endothall, mecoprop, nitralin, picloram,
pronamide, prosulfalin, silvex, simazine
and terbutol.

Proper equipment calibration and
application techniques ensure
good results.

e s b~ e
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TOTAL PLANT KILL

Before a lawn is seeded weed con-
trol can begin. There are fumigants that
kill weeds and weed seeds in the soil.
Some of the fumigants in use are:
methyl-bromide (DOWFUME), metham
(VAPAM, VPM) and ethyl-isothiocyan-
ate (VORLEX). They require warm soil
temperatures to be effective. Depending
on the material used and other factors,
some seedings can safely be made with-
in a few days while others may have to
be delayed for 2 or 3 weeks. There are
other materials that will kill vegetation
and are useful for renovation purposes.
These are helpful because they persist
for only a short time in the soil and
seeding within a few days is safe.
Materials such as glyphosate (ROUND-
UP) and paraguat (PARAQUAT CL) are
useful for this purpose. These chemicals
are also useful for spot treatment of

weeds and for short term vegetative con-

trol under fences, around buildings,
etc. If longer lasting residual kill is de-
sired and there are no shrub or tree
roots in the area, consider using materi-
als which contain amitrole (AMIZINE)
bromacil (HYVAR X), chlorates, diuron
(KARMEX), hexazinone (VELPAR),
prometon (PRAMITOL), and tebuthi-
uron (SPIKE). If possible water them
gently or work them into the surface
soil layer so rains will not wash them
into lawn, shrub or garden areas.

WEED CONTROL IN SEEDLING
TURF

In general, broadleaf herbicides are
usually not safe to use in new seedings
until the grass is several weeks old and
has been mowed three or four times.
Regular mowing will eliminate most an-
nual broadleaf weeds. However, for
heavy infestations, use bromoxynil
(BROMINAL, BUCTRIL). It does not

Reduce herbicide injury from
herbicide misuse, overdosage or
spillage with charcoal.

Beneficial effects of charcoal
(right) used in seedbeds contain-
ing toxic herbicide residues.

Herbicides are useful for total
vegetation control under cyclone
fencing.

Charcoal alleviated grass injury
from “‘excess’’ rates of herbicides.
Charcoal on left.

Fumigants can kill weeds and
weed seeds in soil before grass
seedings (foreground treated)

Renovation seedings can be aided
by using herbicides that kill ex-
isting vegetation without interfer-
ing with grass establishment.

harm seedling grass and is most effec-
tive against broadleaf weeds in the seed-
ling stage. In combination with dicam-
ba (BANVEL), it will control a wider
range of weeds. If nutsedge is also a
problem, consider using bentazon
(BASAGRAN) since it is very effective
for nutsedge control and does provide
some control of seedling broadleaf
weeds. Bentazon is safe on most cool
season seedling grasses with the possible
exception of perennial ryegrass. In
Rhode Island we have made some reno-
vation seeding in athletic fields using a
Jacobsen slicer-seeder and obtained safe

seedings where we applied broadleaf
herbicides 2 weeks before or just after
seeding time. The herbicides included
mixtures of 2,4-D with dicamba, meco-
prop (MCPP) or silvex (2,4,5-TP).
Normally it is best to wait about four
weeks after herbicide use to make suc-
cessful seedings. In one of the athletic
field trials, the stand of knotweed was
so competitive that grass establishment
was negligible without herbicide use;
however, treating seedling turf with
these herbicides did result in the loss
of some grass seedlings.
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a. Seeding renovation in area where
vegetauon has been killed (left

a" slide). Area one month later

(rlght “b" slide).

Grass establishment after using
herbicide for total vegetation kill
and slicing machine seeding.

To control annual grasses such as
crabgrass, a necessary step in spring or
early summer seedings, use a herbicide
called siduron (TUPERSAN). It is ap-
plied as a preemergent treatment to
the surface of the seedbed after seed-
ing and before the weedy grasses ger-
minate or emerge. This is the easiest and
most effective treatment for crabgrass
control in new seedings If siduron is
not used in the seedbed and crabgrass
becomes competitive during grass es-
tablishment, postemergent treatments
with methanearsonates (AMA, DSMA,
MAMA, MSMA etc.) alone or in com-

bination with siduron or other pre-
emergent herbicides should be used.
Although some grass injury may devel-
op or the establishment of the turf will
be slower, the resultant grass stand
should be considerably better than that
obtained with competitive crabgrass.
This topic will be discussed further
under annual grass control in estab-
lished turfgrass.

BROADLEAF WEED CONTROL IN
ESTABLISHED TURF

Broadleaf weeds are best controlled

in early fall or in the spring with post-
emergent herbicides. In early fall the
grasses can fill the voids left by weeds
before the crabgrass season in the fol-
lowing summer. To get the best control
without turfgrass injury, the weeds and
grass should be growing well at the time
of treatment. Avoid the use of herbi-
cides during drought or hot weather. Do
not water or mow for at least 24 hours
after treatment to allow the herbicide
to enter the weed and kill it. To con-
trol most weeds use a mixture of 2,4-D
with either one or two of the following:
dicamba (BANVEL), dichlorprop

Regular mowing eliminates most
annual broadleaf weeds in grass
seeding.

Bromoxynil is safer than 2,4-D
in new seedings where control

of annual broadleaf weeds is de-
sired.

Control of annual broadleaf weeds
in grass seedings using Bromoxynil
(note skip in center of picture).
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Safe seeding in knotweed infested
athletic field was obtained using a
Jacobsen slicer-seeder where
broadleaf herbicides were used be-
fore and at seeding time.

Control of broadleaf weeds in es-
tablished turf is best obtained
with a combination of herbicides
(left).

Crabgrass control is essential in
having a dense turf stand. Note
crabgrass remains from previous
year (right).

(2,4-DP), or mecoprop (MCPP)., Com-
binations with high dicamba rates are
very effective but require cautious use
under trees or shrubs where root uptake
may cause injury. This is more apt to
develop if heavy rains occur soon after
application and wash the dicamba to
the root system. Mixtures containing
dichlorprop may cause some injury to
bentgrass. Knotweed and red sorrel may
be controlled best with mixtures con-
taining dicamba while oxalis may be
controlled best with mixtures contain-
ing dichlorprop. DCPA (DACTHAL)
has been effective for postemergent

creeping speedwell control and pre-
emergent control of prostrate spurge.
Bromoxynil (BUCTRIL, BROMINAL)
appears effective for postemergent con-
trol of prostrate spurge at a rate of 1
to 2 pounds per acre. With difficult to
control broadleaf weeds apply a second
application of the herbicide mixture
about three weeks later to achieve bet-
ter results.

ANNUAL GRASS CONTROL IN
ESTABLISHED TURF

The easiest and best way to con-

trol annual grasses such as crabgrass

is with preemergent herbicides. These
are applied before crabgrass seed germ-
inates and the plant emerges. They
do not kill established crabgrass plants.
Application is usually made in April or
at the end of forsythia bloom. Good
control has been provided by benefin
(BALAN), bensulide (BETASAN, PRE-
SAN, etc.), DCPA (DACTHAL), oxadia-
zon (RONSTAR) and siduron (TUPER-
SAN). Check the label as to the toler-
ance of various cool season turfgrasses
to these herbicides. For example, oxa-
diazon is presently suggested for use

Easiest and best way to control
crabgrass is with preemergent
herbicides (right).

Crabgrass herbicides are evaluated
annually at the R.l. Turf Re-
search farm.

Annual preemergent herbicide ap-
plications since 1967 are being
studied at R.].
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only in Kentucky bluegrass turf. One
feature of oxadiazon is that it is very
effective for goosegrass control. We have
found bensulide and DCPA to perform
well under conditions where crabgrass
pressure and competition is extremely
high and/or the germination period ex-
tends over several months. In some sit-
uations a second application at a one-
half rate may provide better long term
control.

Except for siduron, the preemerg-
ent crabgrass herbicides should not be
used in seedbeds, on seedling turf, or
where reseeding or sod installation is
necessary within 2 or 3 months. As dis-
cussed earlier, use activated charcoal to
help nullify harmful herbicide residues
when some unforeseen situation makes
it necessary to seed. We have obtained
good crabgrass control with siduron
even where some crabgrass plants (2 to
3 leaf stage) recently emerged from
seed. If however, there are many crab-
grass plants and they are taller than one-
half inch, with more than three leaf
blades, then it would be best to apply
both a pre- and post- emergent herbi-
cide. In young seedling turf siduron
would be the recommended preemer-
gent herbicide. We have had good results
using one-half rate of siduron in seed-
ling turf followed about four weeks la-
ter, when the turf is more mature, with
one-half rate of any of the other four
preemergent materials. The advantage of
this could be cost savings as well as be-
ing able to choose a herbicide, such as
bensulide or DCPA, which may have
longer residual effectiveness. If the turf
is mature, then choose any of the pre-
emergent materials, keeping in mind the
advantages and disadvantages of each.

There are several methanearsonates
herbicides such as AMA, DSMA,
MAMA, MSMA, etc. that can be used
for postemergent control of crabgrass.
They work most effectively on younger

Postemergent control of crabgrass
(light green) in a Kentucky blue-
grass lawn.

Selective control of nutsedge in
cool season turfgrass is possible
with herbicides.

Nutsedge is easily recognized
when growing in Kentucky blue-
grass turf,

plants and when used early in the sea-
son. One application along with the pre-
emergent material should provide good
seasonal control. If the crabgrass plants
do not appear to be seriously injured
after ten days then a second postemerg-
ent treatment should be made without
delay. On mature crabgrass, and when
used late in the season, two or three ap-
plications spaced 10 days apart are
needed to achieve control. If the time
interval exceeds 14 days it is possible
for the crabgrass plants to survive the
treatments. Some discoloration of cool
season turfgrass is likely from the meth-
anearsonate materials. These materials
are also effective for nutsedge control,
as is bentazon (BASAGRAN). Bentazon
however, has little effect on crabgrass.
Two applications of either material at
low rates and at 10-day intervals are
usually more effective for nutsedge con-
trol than a single application at higher
rates. Nutsedge control is easier to
achieve with early summer rather than
spring treatments.

COMMENTS

Continued use, year after year, of
preemergent herbicides for the preven-
tion of crabgrass in turf areas may not
be necessary. Research is presently be-
ing conducted in various states, such as
New Jersey, Pennsylvania and Rhode
Island, to learn more about this subject.
Results may indicate that where excel-
lent control of crabgrass is achieved for
two or three years there is no need for
further preventive herbicide programs.
This could result in reduced herbicide
use, savings in labor and energy and
make for more efficient use of our re-
sources.

Remember, if a dense vigorously
growing stand of grass is maintained and
herbicides are used judiciously, weeds
should not be a major problem. Weeds
do not cause poor turf; they are the re-
sult of it. A successful weed program
will depend on good management and
the proper use of herbicides. The in-
formation in this article was presented
at the New Jersey Turfgrass Expo '80.
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Crabgrass Control with Pre-
Emergence Herbicides

by Dr. Peter H. Dernoeden, Ext. Turfgrass Spec., University of Maryland

Peter H. Dernoeden joined the
Agronomy Department at the Univer-
sity of Maryland on February 11, 1980,
as Assistant Professor of Turfgrass
Science. Dr. Dernoeden will be respon-
sible for extension and research in turf-

grass management.,

Dr. Dernoeden was born in 1948
and was raised in the greater Philadel-
phia area. In 1970 he was awarded a
B.S. in Horticulture from Colorado
State University. After working as an
extension agent in Denver, he was called
into the U.S. Army where he served as a
field artillery surveyor for three years.
Upon separation from the military he
worked as a service specialist for a major
sod producer in Colorado. In 1974 he
returned to Colorado State University
and earned an M.S. in Turfgrass Manage-
ment. In 1980 he received his Ph.D.
from the University of Rhode Island.
His M.S. thesis dealt with cultivar re-
sistance to drought in Kentucky blue-
grass, and his Ph.D. thesis pertained to
yellow tuft disease of turfgrasses.

Dr. Dernoeden is a member of the
American Society of Agronomy, the
American Phytopathological Society,
Gamma Sigma Delta, Sigma Xi, and an
alumnus of Alpha Gamma Rho. He is
married and the father of one child.

rabgrass (Digitaria sp.) is

one of the most pernicious

weeds in turf. The success
of crabgrass, as a weed, can be attrib-
uted to several factors including the fol-
lowing: the ability of each plant to
produce large numbers of seed; the abil-
ity of plants to persist through hot, dry
environmental conditions, the same
conditions which induce summer dor-
mancy in many cool season turfgrasses;
an efficient metabolism that enables
plants to increase photosynthate pro-
duction during periods of high tem-
perature and high light intensities, while
the capacity of cool season turfgrasses
to produce photosynthate decreases;
and the ability to rapidly colonize open
areas in turf created by the injurious
effects of disease, insects, compaction,
wear, and environmental stress.

Any discussion of weed control
should be prefaced by a consideration
of how weed problems develop. Per-
haps the most significant factor con-
tributing to crabgrass encroachment in
turf is poor management, which causes
a reduction in turf density. Sunlight is
required for germination of crabgrass
seed, and also accelerates the germina-
tion process by warming soil. There-
fore turfs having poor density are likely
to develop crabgrass problems because
sunlight will more easily penetrate a

thinned canopy of leaves. This is cor-
roborated by the general absence of
crabgrass in dense, high cut turfs or
turfs grown in shaded environments.
Among the most prominent managerial
abuses are: mowing too closely; light
and frequent irrigation; and late spring-
early summer fertilization.

Mowing a turf too closely leads to
deterioration of stand density. Observa-
tions in a University of Maryland study
have shown that tall fescue plots mown
at 1 inch contained 70% weeds; where-
as, plots mown at 3 inches had only

Poor density turfs are
more likely to develop
crabgrass

12% weeds. Hence, by increasing mow-
ing height, weed encroachment can be
greatly reduced. Light and frequent ir-
rigations enhance crabgrass seed germi-
nation by ensuring that soil remains
moistened for extended periods. By al-
lowing soil to dry out between irriga-
tions, crabgrass seed germination is in-
hibited. Application of fertilizer during
late spring and early summer provides
nutrients that may benefit weeds more
at this time than the turfgrass. Also,
application of high levels of nitrogen
during this period may predispose turf
to injury from heat and drought stress
during summer. Other factors such
as disease, insects and stress, that cause
or contribute to loss of density promote
crabgrass encroachment.

In spite of hard work and strict ad-
herence to sound cultural practices,
crabgrass frequently becomes a serious
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problem. For this reason, use of pre-
emergence herbicides often becomes a
necessity. Spring application of a pre-
emergence herbicide is the most effec-
tive and easiest approach in controlling
crabgrass. Postemergence control of
crabgrass is usually not practical for
lawn care companies, and is often too
complicated for the homeowner. Post-
emergence control involves repeated ap-
plications of methanearsonates, e.g.
DSMA and MSMA, on critical 5-10 day
intervals. These compounds can be phy-
totoxic, especially when applied during
hot weather. An alternative to methan-
earsonates is siduron. Siduron, how-
ever, is only effective as a postemer-
gence herbicide when applied to crab-
grass in the 1-3 leaf stage.

Apply preemergent
1-2 weeks prior to
germination

Crabgrass seeds begin germinating
when soil temperatures rise above 60°
F, and when air temperatures rise above
65°F for 5 consecutive days. Ger-
mination in northern regions generally
begins mid to late May; however, in the
transition zone, it can occur as early as
mid-March. For a preemergence herbi-
cide to be effective, it must be applied
1-2 weeks prior to germination. Most
crabgrass seeds germinate during a 6-8
week period in late spring and early
summer, but germination may continue
as late as September. Preemergence
herbicides kill crabgrass seedlings short-
ly after germination of the seed. Once
substantial populations of seed have ger-
minated, and first leaves have emerged,
it is too late, except for siduron, to ap-
ply a preemergence herbicide.

Crabgrass

Crabgrass seedlings
(Pre-emergent crabgrass seedlings)

Preemergence herbicides provide ef-
fective control for several weeks or
months, depending upon dosage and
product, by forming a continuous
herbicide barrier in the soil. Once the
barrier has been disturbed, efficacy of
the herbicide is reduced or lost. It is
therefore essential that cultivation prac-
tices, e.g. verticutting, aeration, de-
thatching, etc., be performed prior to
application of a preemergence herbi-
cide. Overseeding, like cultivation, must
be completed and turf established be-
fore the herbicide is applied. A notable
exception to this rule is siduron.
Siduron, because of its selectivity can
be safely used in the seedbed or on
seedling turf.

Occasionally, overseeding becomes
necessary before the preemergence her-
bicide has broken down and its activity
lost. In this situation, it is better to
seed into grooves using a slicer seeder
than to broadcast the seed. The groov-
ing operation will help disrupt the herbi-
cide barrier and place the seed below,
and out of contact with the herbicide.
Some manufacturers recommend apply-
ing powdered activated charcoal 7 days
prior to overseeding to help deactivate
the herbicide.

The common names, trade names,
formulations, recommended rates, mini-
mum time before reseeding and other
pertinent information regarding com-
mercially available preemergence herbi-
cides are listed in Table 1. The proce-
dure and other information relative to
application of these herbicides are listed
in Table 2. All of these herbicides have
been reported by several University re-
searchers to provide good to excellent
season long control of crabgrass using a
single application of herbicide.

In Maryland, crabgrass seed ger-
minates 3-6 weeks earlier than in more
northern regions. For this reason, pre-
emergence herbicides must be applied
weeks earlier than in many other
regions. Research, conducted during
1980 at the University of Maryland,
indicated that a single application of
oxadiazon or bensulide at recommended
rates (4.0 and 7.6 b ai/acre, respective-
ly), provided excellent season long
control of crabgrass. Reapplication of
DCPA, at half rate (5.0 Ib ai/acre),

7 weeks after the initial application at
full rate (10 Ib ai/acre) provided excel-
lent control of crabgrasses, and reappli-
cation of benefin at full rate (2.0 Ib

aifacre) gave good control of crabgrass.
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Table 1

Table 1. Rate, formulation and other information about preemergence herbicides.

Recommended Minimum Time
Common Trade Rate Before Reseeding  COMMENTS
Name Name(s) (Ib ai/A) Formulations* (weeks)
Benefin Balan 2.0 G 6 Not recommended for use on
fine fescues or bentgrass turf.
Use on established turf only.
Bensulide Betasan 7.5-10.0 G, EC 16 Safe to use on all turfgrasses.
Pre-san Use on established turf only.
Lescosan
Betamec
Others
DCPA Dacthal 10.0-10.5 G, WP 8 Not recommended for use on
fine fescues or bentgrass turf.
Use on established turf only.
Oxadiazon Ronstar 4.0 G 16 Not recommended for use on
fine fescue, bentgrass, and
zoysiagrass turf. Use on esta-
blished turf only.
Siduron Tupersan 2-6 for G, WP N/A Not recommended for use on
Seedling turf bermudagrass or on several cul-
8-12 for tivars of bentgrass. May be

Established turf

applied at time of seeding

or on seedling turf. Provides
postemergence control of crab-
grass in the 1-3 leaf stage.

*G=granular, EC=emulsifiable concentrate, WP=wettable powder.

Table 2

Table 2. The procedure for applying a preemergence herbi-

cide and other information.

Apply at the recommended rate and be aware of sensitive
turfgrass species (Table 1.)

Apply 1-2 weeks prior to crabgrass seed germination. Early
spring, about the time when forsythia blooms begin to drop.

For uniformity of coverage, apply half the needed material in
each of two directions at right angles.

Apply prior to a rain storm or irrigate with %" of water within
2-3 days of herbicide application.

After application, do not disturb the soil surface by cultivation
practices. Sporting events may disrupt the soil surface and re-
duce efficacy of the herbicide.

Reapplication of some products, 6-8 weeks following the
initial application, may be necessary to provide season long
control of crabgrass in transition and southern regions.




March/April 1981

19

Crabgrass Control

Reapplication of siduron at either half
or full rate (6.0 and 12.0 Ib ai/acre,
respectively), did not provide an ac-
ceptable level of season long control of
crabgrass. Test results vary from year
to year and from region to region. Be-
cause of these variations, it is prudent
to obtain recommendations based upon
research conducted in your region.
This information can be made available
to you through the Cooperative Exten-
sion Service in your state.

SUMMARY

Crabgrass is an extremely important
weed problem in lawn turf. Generally,
crabgrass becomes a problem in turfs
subjected to poor management prac-
tices, e.g. close mowing, frequent
irrigation, excessive late spring -early
summer fertilization. Crabgrass can be
effectively controlled with preemer-
gence herbicides. The success achieved
is dependent upon proper timing of
application, and non-disturbance of the
herbicide barrier. The degree of crab-
grass control provided by these herbi-
cides may vary among products from
year to year and from region to region.

What is PLCAA?

It is more than a simple trade as-
sociation made up of competitors to
share knowledge and exchange informa-
tion.

It is more than a group of people in
a similar type business banding together
to protect their common interests.

It is more than an organization
that can cooperatively develop group
and casualty insurance programs with
adequate coverage that are available
at reasonable costs.

It is more than an organization set
up to hold an annual trade show where
members can see the latest available
products and services.

It is more than an organization able
to give individual companies better
visibility in the industry and in their
respective communities.

It is more than a united group to
fight unfair legislation and unreasonable
government regulations.

IT IS ALL OF THESE THINGS
PLUS! And more important than any-
thing else, it is THE VOICE of the in-
dustry establishing an image of integ-
rity, character and leadership. This is
PLCAA!

2000 SERIES

150 Gal. Turf
Trailer Sprayers

These are the compact, self-contained applicators for all
types of spraying. Trails easily behind turf vehicles.
Tongue and axle are standard with four flotation tires.
Choose from centrifugal or

piston pumps. Booms to
21 ft. Spray guns and
hose units available.

Call or Write
Dakota City, NE 68731
(402)-987-3412
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“He has a philosophy about lawn weeds—
the Hell with them!”
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'BAYLETON.

Superior control of
fusarium blight. :
Preventive and curative
action for many

turf diseases.

Systemic action is the key
to better disease control. And
new BAYLETON 25% Wettable
Powder fungicide has it.

New BAYLETON has been
thoroughly tested and is highly
recommended by university
extension personnel. Its unique
two-way action—both curative
and preventive—gives the turf
care professional a valuable
tool to battle costly—and
unsightly—fungus diseases.

BAYLETON handles the
tough turf diseases; like
Fusarium blight, snow molds,
dollar spots and brown patch.
And, BAYLETON also controls
red thread, stripe smut and
certain rusts. All without
special handling. All with an
economical low rate.

For even broader spectrum
control, BAYLETON is com-

—

Circle No. 5 on Reader Reply Card

patible with ® DYRENE for
control of helminthosporium.

Good residual activity means
long-lasting control. That
means fewer applications
throughout the year.

Systemic action means
control that moves quickly and
evenly through twrf grass for
uniform disease control.

BAYLETON comes in 2-
pound plastic containers that
are convenient and safe
to store.

BAYLETON is a product of
the Agricultural Chemicals
Division of Mobay Chemical
Corporation. One of America’s
leading manufacturers of
herbicides, fungicides and
insecticides.

Also available for turf care
from Mobay: ®SENCOR
herbicide for broad spectrum
weed control in established
Bermuda grass turf”.

®NEMACUR nematicide for
unmatched nematode control.
And DYRENE foliage fungicide
for effective disease control.

NEMACUR 3 is a
RESTRICTED USE
PESTICIDE.

B8123-R

Mobay Chemical Corporation
Agricultural Chemicals Division
Box 4913. Kansas City, MO 64120
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A Closer Look at

Diseases and Pests

by Karl Danneberger, Karen K. Baker*and David L. Roberts

Departments of Botany and Plant Pathology, Entomology* and Center for Electron Optics*. Pesticide Research
Center, Michigan State University, East Lansing, M| 48824.
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at Michigan State University under the
guidance of Dr. JosephVargas. Received
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Purdue University.
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urf grass specialists often di-

agnose lawn and turfgrass in-

sect and disease problems by
examining symptoms in the field. How-
ever, diagnosis may require a device that
will magnify the causal agent (insect,
fungal fruiting structure, etc). For many
specialists, a hand lens or a light micro-
scope are used routinely. While the un-
aided human eye can resolve details as
small as 1/125th of an inch, a hand lens
can magnify 10-15 times and a light mi-
croscope can magnify an object from 2
to 1000 times allowing us to resolve
even finer details. With the aid of two
additional instruments, called electron
microscopes, which can magnify up to
250,000 times, we can distinguish de-
tails as small as individual virus parti-
cles which are 0.0000000004th of an
inch in diameter!

There are two types of electron mi-
croscopes; the transmission electron mi-
croscope (TEM) and the scanning elec-
tron microscope (SEM). Both operate
much like a light microscope except
that a beam of electrons is used instead
of a beam of light. In a TEM, the beam
of electrons is passed through a subject

Stripe smut (Ustilago striiformis)—
SEM. Spore-filled pustule of the
fungus breaking through the leaf
surface of bentgrass. Magnified 150
times.

and a shadow picture is created. The
SEM operates by passing the beam of
electrons back and forth across the sub-
ject and collecting the signals which
bounce off. These signals are transferred
to a TV picture tube where they can be
studied and photographed. All photo-
graphs from electron microscopes are in
black and white, since color depends on
the physical properties of visible light
and both the TEM and SEM use no visi-
ble light, only electrons.

Insect pests and disease-causing
fungi and bacteria make interesting sub-
jects for electron microscopic studies.
The great magnifying capability of the
TEM and SEM allow us to see even the
most minute details of the organisms
which cause problems on plants. With
the electron microscopes, scientists can
study the insects and the injuries they
inflict on plants, and the way in which
fungi and bacteria infect and cause
diseases in plants.

Acknowledgments: The authors thank
Stan Flegler for taking the photographs
of anthracnose.

Stripe smut— SEM. Close-up view
of the spiny fungus spores causing
stripe smut. Magnified 940 times.
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Flag smut (Urocystis agropyi)— SEM. Spore- Flag smut— SEM. Close-up view of the spore balls
filled pustule of the fungus breaking through the of the fungus. Magnified | 200 times. The leaf
leaf blade of bentgrass. Magnified 110 times. symptom for both flag and stripe smut is purple

striping of the leaf blade.

Powdery mildew (Erysiphe graminis)— SEM.

Chains of fungus spores arising from infected

surface cells of a grass leaf. Magnified 800

times. With this disease, leaves appear grayish-

white due to the growth of the fungus and produc- v
tion of spores.

wi W ) w
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Diseases and Pests

Anthracnose (Colletotrichum igramin/co/a)~ SEM.

Fungus lesion of the surface of an annual bluegrass
leaf blade showing spores in the fruiting structure.
This fruiting structure, called an acervulus, is the
main diagnostic characteristic of the disease. Mag-
nified 200 times. The symptom for anthracnose
is reddish-brown lesions on the leaves.

\

Fungus spore of Colletotrichum ]z’ram/'n/'co/a ger-
minating on a leaf surface— SEM.
times.

Magnified 1000

Chinch bug (Blissus sp)— SEM. Head of a chinch
bug. Magnitied 200 times. This is a sucking insect
causing yellowing and eventual death of plants in
affected areas. It is a problem most often en-
countered in bentgrass.

x ’:'?
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Sod webworm (Crambus sp.)— SEM. Head of a
sod webworm. Magnified 34  times. This larval
stage of moth feeds by chewing leaves off near
the base of the plant. It is most commonly a
problem in bluegrass lawns.

Cross section through bentgrass root cell filled
with bacteria and a large fungus cell.— TEM.
Magnified 17,000 times.

T
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New Fusarium Blight
Treatment

by Dr. Joseph M. Vargas, Jr.

Dr. Vargas received bis Ph.D. degree from
Oklaboma State University of Minnesota in
1968. He was assistant professor, botany and
plant pathology, Michigan State University,
1968-74; assistant professor, Institute of
Agricultural Technology, 1972-74; associate
professor, 1974 .

T he debate among plant
pathologists still goes on
over the cause of the
disease known as Fusarium blight.
However, while the debate of the cause
or causes of Fusarium blight goes on,
a new chemical management tool has
come on the market.

The fungicide is triadimefon which
will be sold under the trade name of
Bayleton. It has been one of the most
effective fungicides for the manage-
ment of Fusarium blight in research
trials at several universities including
Michigan State. Triadimefon is dif-
ferent from other Fusarium blight
fungicides in that it is only effective
when applied as a preventive treatment.
Other Fusarium blight fungicides can be

applied either preventively or curative-
ly. This means if triadimefon is to be
effective it must be applied to the turf
before Fusarium blight symptoms ap-
pear or before the ‘“frog eyes” from
previous years become active again.
This will vary from one location to
another. One should check with the
turfgrass experts in their area to deter-
mine the date when Fusarium blight

Triadimefon must be
applied before
symptom appears

normally occurs., Triadimefon should
be applied 2-3 weeks prior to the time
Fusarium blight symptoms normally
occur.

The exact rate for effective manage-
ment of Fusarium blight with tri-
adimefon are still being investigated.

The test results range from 2 0z/1000
sq. ft. to 8 0z/1000 sq. ft. and from
one to two applications/season. This
should not be surprising considering the
confusing nature of this disease. But
even more important in explaining the
rate difference may be the cultural
regimes under which the Kentucky
bluegrass was maintained. Kentucky
bluegrass turfs maintained with good
cultural practices should have milder
outbreaks of Fusarium and, therefore,
lower rates should be more effective in
managing Fusarium blight. Fungicide
treatments are far more effective for
more diseases where good cultural
practices for disease management are
followed.

Good cultural practices for Fusari-
um blight management consist of nitro-
gen fertility in the summer months and
light frequent irrigation during the
warm weather. Kentucky bluegrass
turf undergoing senescence (natural
aging and dying) is more susceptible to
Fusarium blight than those not under-
going senescence. Nitrogen fertility in
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the summer helps prevent the Kentucky
bluegrass from undergoing senescence.
This goes against traditional beliefs of
only applying nitrogen in the spring and
the fall on Kentucky bluegrass and
avoiding summer nitrogen application.
However, these recommendations were
based primarily on research demon-
strating the times of year Kentucky
bluegrass could best utilize the nitro-
gen coupled with data showing high
rates of nitrogen makes Kentucky
bluegrass more susceptible to heat and
drought stress. This would all be rele-
vant if your primary goal was ‘“‘growing
grass’’ but it isn’t, or at least it shouldn’t
be. The primary goal of any turfgrass
manager should be “maintaining turf”,
More explicitly maintain healthy, dense,
pest-free turf. Whether the plant can
better utilize the nitrogen in the spring
and fall compared to the summer is
not the point. The point is Kentucky
bluegrass needs some nitrogen applica-
tions in the summer to avoid senescence
and severe Fusarium blight outbreaks.

While excess nitrogen, 2 to 3 Ibs/mo.
in the summer, may make Kentucky
bluegrass more susceptible to heat and
drought stress, 1/2 Ib actual nitrogen
in June, July, and August will not
noticeably increase Kentucky bluegrass
susceptibility to heat and drought stress
and it will reduce its susceptibility to
Fusarium blight.

Light frequent watering also goes
against traditional beliefs of heavy in-
frequent irrigation to encourage deep
root growth. The idea behind this is
that the soil will dry from the top down
and the turfgrass root will grow down
in search of moisture. Heavy infrequent

irrigation will encourage deep root pene-

tration in the spring and fall when the
soil temperatures are cool. However, re-
gardless of how a turf is irrigated in the
summer, the natural tendency of all
turfgrass species is to have shorter roots
in the summer when warm soil tem-
peratures occur. Therefore, the argu-
ment for heavy, infrequent irrigation
to encourage deep root growth in the

summer is not valid.

Light, frequent irrigation does re-
duce the severity of Fusarium blight.
Its action is probably three-fold. One, it
supplies water to Fusarium blight in-
fected plants that have only short root
systems. Secondly, if applied at mid-
day, helps cool the turf better enabling
it to survive heat stress. The third ef-
fect may be the encouragement of mi-
croorganisms which are antagonistic to
the Fusarium fungi or other precursors
of Fusarium blight.

The lawn care industry now has a
new fungicide for the management of
Fusarium  blight, triadimefon
(Bayleton), to go along with the other
fungicides Tersan 1991, Fungo 50 and
Cleary’s 3336. The main difference
with triadimefon is that it must be ap-
plied preventively before Fusarium
blight begins to develop. Regardless of
which fungicide is used to manage
Fusarium blight, it will be far more ef-
fective if it is incorporated with good
cultural practices discussed above.

A AN
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Winter Grain Mite

by Herbert T. Streu

Department of Entomology & Economic Zoology, Rutgers— The State University of New Jersey

Dr. Streu received his PhD in
Entomology from Rutgers— The State
University. Presently he is Professor
of Entomology and Chairman, Depart-
ment of Entomology and Economic
Zoology. Dr. Streu is Director of the
Graduate Program in Entomology and
Economic Zoology at Rutgers— The
State University. His research interests
are control of insect and mite pests of
turfgrass and ornamental crops.

he winter grain mite Penthaleus

major (Duges) isa common and

important pest of small grains
and certain cool-season vegetables
throughout the world. It is commonly
reported damaging small grains in the
western United States but has been only
rarely recorded east of the Mississippi,
even though the mite was first described
in the U. S. in Washington D. C. by
Banks in 1902 where he found itin early
spring “‘on ground under stones and
sticks'".

Known by various common names,
including the “red-legged earth mite”
and the ‘‘blue oat mite”, it has only
recently been found damaging turf-
grasses in the New Jersey (Streu and
Gingrich 1972) and Ohio (Niemczyk
1978) even though bluegrass was listed
as one of its hosts by Chada (1956)
and ‘Chewings’ fescue was mentioned
by Krantz (1957). The reason for its
status as a “‘new’’ pest of turfgrasses
lies in its unusual biology, differing
in its life history and feeding habits
from all other turf pests, that is, it

Figure 1: Eggs of the winter grain mite
attacted to a dead grass blade. Note the
pinkish color and wrinkled egg surface.

In contrast to most insect and mite
pests, the winter grain mite “over-
summers’' as an egg cemented or
attached to dead grass blades, roots or
other materials forming the components
of the thatch. These oversummering
eggs hatch in early October and develop
through a series of juvenile stages into
females by November. These first
generation females, which reproduce
without males, lay an average of one or
two eggs a day for a total of 30 to 65
eggs during the egg-laying period, which
lasts for 38 days.

Figure 2: Female winter grain mite.
Note the red legs and dorsal anus on
rear part of the mite'’s body.

feeds on the grass only during the cold
winter season. Thus, the mites have
not been noticed when populations
are at their peak, and the damage
inflicted has been ignored as some form
of winter injury, or the work of early
spring populations of the clover mite
Bryobia praetiosa Koch.

The reddish-orange eggs are glued
singly at the base of the grass plant, in
the root systems, or in the thatch.
Although newly deposited eggs are
brightly colored with a smooth surface,
within a day, the egg surface becomes
wrinkled and opaque, perhaps the
result of changes in the egg’s adhesive
coating.
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Figure 3: Seasonal activity of the winter
grain mite recorded in New Jersey
turfgrass plots during 1969-70. Note
the higher populations recorded in
plots summer-treated with carbary!
(Sevin). (From; Streu and Gingrich

1972).

APR

As the eggs hatch, populations
increase sharply during November, with
all stages of mite present from early
November until population decline in
late April. Two generations a season
have been reported, the spring generation
of females depositing the oversummering
eggs.

When first hatched, larvae are
reddish-orange but as the mites develop
through a series of nymphal stages the
body darkens to dark brown or black
with legs and mouthparts retaining the
reddish-orange color. Adult mites are
soft-bodied, black or dark greenish black
with red-orange legs and mouthparts.
There are two silvery eyes, one on each
side of the front portion of the mites
body. The most distinctive feature of

the winter grain mite or ‘“‘red legged

earth mite” is the unique dorsal anus.
Surrounded by a conspicuous reddish-
orange spot, this cup-shaped structure

Populations increase
during November

is located on the top part of the rear
portion of the mite’s body and dis-
tinguishes the winter grain mite from all
others found associated with cool
season grasses. When the mite is dis-
turbed, a droplet of amber colored
liquid appears at the anal opening

suggesting a form of defense mechanism.
Mite populations increase rapidly
during November and early December
to a peak of several thousands of indi-
viduals per square foot by late February
or early March. During bright sunny
days, the mites tend to cluster around
the base of grass plants. The mites are
most active at night or on dark cloudy
days, or under a protective snow cover,
feeding on grass blades and upper parts
of the plants with rasping type mouth-
parts which remove plant cell contents.
Severely damaged grass blades exhibit
a typical silvered appearance caused
by the loss of chlorophyll. Heavy mite
feeding produces a scorched appearance
from dessication of the plants. Heavily
infested areas turn brown and appear
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Winter Grain Mite

Figure 4: Winter grain mite injury on
a blade of Kentucky bluegrass. White
or silvered appearance due to loss of
cell contents from mite feeding.

dead.

The most severe grass damage «
appears during mid-December through
mid-March and corresponds with the
highest mite populations. Thus, heavily
damaged grass will appear “winter
damaged' and will begin early spring
growth considerably later than unin-
fested grass. As a result, heavy winter
grain mite damage may contribute to
increased grass susceptibility to diseases,
insects and other stress factors.

Because mite populations are pre-
sent and feed only during the winter
months, and are not present when
damage is most apparent, the pest
status and damage caused has been
largely overlooked until only recently.
In 1978 Niemczyk reported that large
populations of winter grain mites had
produced what appeared to be winter
dessication on Penncross bentgrass fair-

ways in a golf course in Pennsylvania,
and noted similar damage on bentgrass
in a southern Ohio golf course. Since
that time, Niemczyk has been working
on pesticide efficacy and control of the
mite at the Ohio Agricultural Research
Center at Wooster, Ohio. As of this
writing, however, no compounds are
specifically labelled for winter grain
mite control on turfgrass.

Streu and Gingrich (1972) reported
that normal summer insecticide appli-
cations are ineffective in controlling
mites. Rather, these authors found
higher mite populations in plots
summer-treated with carbary! (Sevin)
than in untreated or in diazinon, carbo-
phenothion or ethion treated plots.
They suggested that carbaryl may have
reduced predator populations in the
treated plots sufficiently to have re-
sulted in the very high mite populations
they found. Moreover, these data also
suggest that winter grain mite over-

Mite populations are
not present when
damage is most ap-
parent

treatments might result in prevention

of winter population buildup and thus
prevent winter damage, or whether late
(April) applications of pesticides were
effective in killing the oversummering
eggs produced by the spring generation
of females.

Winter grain mites are apparently
a serious pest of many of the cool
season grasses grown in the North—
bluegrasses and bentgrasses being the
most susceptible to severe damage.
Research data has shown that normal
summer applications of many com-
monly-used insecticides registered for
use on turf insect pests are ineffective in
killing the oversummering eggs of this
mite.

Nevertheless, work by Niemczyk
over three years has shown that many
of these materials, including diazinon,
Dursban or Proxol, and perhaps others
are effective in killing the active mite
stages. Perhaps late November or early
December applications of one of these
materials will effectively control mite
populations before they increase to
the point of producing heavy spring
damage— or the resistant over-
summering eggs.

* % %k

summering eggs are not affected by
summer applications of diazinon,
carbophenothion or ethion, or perhaps
other regularly used materials.
Niemczyk (1980, unpublished),
however, has found that April applica-
tions of diazinon, Dursban or Proxol
reduced winter grain mite populations
by greater than 99 per cent five days
after treatment (Table 1). However,
no work has as yet been conducted to
establish whether earlier (November)

Figure 5: Winter grain mite injury on
Ohio golf course fairway. (Courtesy
H. Niemczyk)
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Table 1. Application of various insecticides for control of the winter
grain mite in turf. Cincinnati, Ohio— 1980. a)
W.G. MITES/FT2
RATE 5 DAYS AFTER %

INSECTICIDEP) FORMULATION LB ai/A TREATMENT C) CONTROL
DIAZINON 4EC 2.5 4.2b 99.5
DURSBAN 4 EC 1.0 76b 99.2
BENDIOCARB 76 WP 1.0 4128 ab 53.9
SEVIN 80S 8.8 351 ab 60.8
PROXOL 80S 3.3 59b 99.3
PROXOL 80S 6.6 0 b 100
KELTHANE 3B5W 0.67 347.6 ab 61.2
CHECK 895.7 a

a) From Niemczyk and Power (unpublished).

b) Treatments applied March 20, 1980. 10 ft. x 10 ft. plots replicated 4X.

Volume of spray 1.23 gal/1000 ft2.
c) Data taken March 25, 1980, based on 4, 4% in cup cutter samples from

each plot.

Means followed by the same letter are not significantly

different according to Duncan’s new multiple range test (5% level).
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Postemergence Control
of Summer Weeds'

by B. ). Johnson

B.J. Johnson is a professor in Agronomy
and research project leader on manage-
ment of herbicides for weed control in
turfgrass at the Georgia Experiment
Station, University of Georgia, at Ex-
periment. He received his B.S. from
Berry College, Rome, Georgia and M.S.
in Agronomy from Texas A&M Uni-
versity. For the last 10 years he has
conducted studies on management of
herbicides for weed control in warm
and cool-season turfgrasses. His major
interest has been to evaluate herbicides
using different management practices
to determine the least amount of chem-
icals needed for effective control of
summer and winter weeds, These re-
sults have been widely accepted. Mr.
Johnson is a member of the Editorial
Committee of Weed Science Society
of America and member of Weed
Science Society of America, American
Society of Agronomy, Crop Science of
America, The International Turfgrass
Society and Gamma Sigma Delta,

o single management practice

will automatically provide a

good quality turf for home
and business lawns. However, it is
usually necessary to control weeds to
have and maintain a good quality
weed-free turf. It is just as important to
select a herbicide that will not injure the
turf as it is to select one that will kill
weeds. Therefore, the selection of
herbicides is important in the overall
management program.

Summer weeds can emerge and
grow during the spring and summer due
to many reasons. Preemergence herbi-
cide treatments may have failed to
control weeds effectively from im-
proper methods of application, un-
favorable weather conditions, or turf
area previously not treated. Regard-
less of the reasons, the emerged weeds
should be controlled with herbicides
to maintain an attractive turf.

CRABGRASS CONTROL

Crabgrass, a summer annual was ef-
fectively controlled with MSMA in ber-
mudagrass turf (Table 1). The control
was good (84 to 86%) from single treat-
ment with 2.0 Ib/A rate, but it was
necessary to repeat treatments for excel-
lent (94 to 99%) control. The response

Figure 1. /
Plot on right treated with two applications
in July compared with untreated plot on the
left. "Picture was made 7 days after second
application.

Crabgrass control with MSMA.

of crabgrass to MSMA is shown in Fig-
ure 1. In all instances, crabgrass control
was lower as rates of MSMA were re-
duced from 2.0 Ib/A to 0.5 Ib/A. Thus,
the importance of repeated treatments
at lower rates becomes more apparent.
It should be noted that MSMA at 2.0
Ib/A did not control mature crabgrass
effectively with a single application
every year in our studies. Therefore,
care should be taken to observe closely

Select a herbicide
that will not injure
the turf

the performance of MSMA and be pre-
pared to follow with an additional
treatment when needed.

Combinations of MSMA with 2,4-D
and applying the chemicals as a single
tank-mixture did not significantly im-
prove crabgrass control when compared
with MSMA alone (Table 1). The com-
bination treatment should only be used
when broadleaf weeds are present in the
turf areas. The MSMA + 2,4-D treat-
ments will discolor bermudagrass slight-
ly more within a few days after treat-
ment than MSMA alone.

Highest crabgrass control was ob-
tained when second MSMA treatment
was made at 12-day intervals for the 1.0
Ib/A rate and 12- to 19-day intervals
for 1.5 and 2.0 Ib/A rate (Table 2).
The control was not acceptable from

Trade names are included for the benefit
y' the reader and do not imply any en-
orsement or preferential treatments, A
berbicide may bave more than one trade
name and the one used is from the com-
{mn furnishing the chemical. )
herbicide rates are based on 1b. material /A.
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TABLE 1. Postemergence crabgrass control in bermudagrass
with herbicide treatments. ¢

Additional Herbicide Treatments
MSMA Treatments 24D b ai{A
Rates Application None 0.25 0.5
Ib ai/A No. - % Crabgrass control? —
0.5 1 31 47 50
2 71 84 86
1.0 1 65 77 76
2 87 92 91
1.5 1 72 84 81
2 91 98 95
2.0 1 84 86 86
2 94 99 99

a. Treatments were applied to mature crab-
grass and repeated applications were made
at 7-day intervals. Ratings were made 4 to
5 weeks after first treatment.

b. Crabgrass control ratings are averages
from 2 or 3 years and based on 0 = no
control and 100 = complete control.

0.5 Ib/A rate regardless of second ap-
plication. Repeated treatments closer
than 12 days for 1.0, 1.5, or 2.0 Ib/A
resulted in lower crabgrass control when
compared with repeated treatments
made at 12 days. This probably oc-
curred since crabgrass was in a severe
yellowing stage during the first 8 days
after the initial treatment and did not
respond to the second treatment. By
12 days the chemical had reached its
injury peak and crabgrass left in plots
responded.

Goosegrass is one of
the worst summer

weed problems

TABLE 2. Crabgrass control as affected by intervals between
first and second MSMA treatments.?

Days between

first and second MSMA rates Ib ai/A
application 0.5 1.0 1.5 2.0
———— 9% Crabgrass control?® ————
4 51 67 73 79
8 56 68 78 83
12 56 91 99 99
16 45 76 93 99
19 40 82 98 99

a. Ratings are averages from 2 years and were
made 3 weeks after the final treatment.

b. Crabgrass control ratings are based on 0 =
no control and 100 = complete control.

e

These results indicate that MSMA
can be used effectively for controlling
crabgrass in bermudagrass turf. In gen-
eral mature crabgrass was controlled
better from 2.0 Ib/A rate than when the
chemical was applied at lower rates. Re-
gardless of rate of application it was us-
ually necessary to apply a second treat-
ment approximately 12 days after the
initial treatment. When MSMA is ap-
plied to immature crabgrass a single ap-
plication may be all that is needed for
effective control. It was observed in
our studies that DSMA could be sub-
stituted for MSMA. However, it was
necessary to increase the DSMA rate
for effective control. For example,
crabgrass control was generally equal
from the 3.0 Ib/A of DSMA when
compared with MSMA at 2.0 Ib/A.

GOOSEGRASS CONTROL

Goosegrass is one of the worst
problem summer annual weeds that
grow in bermudagrass turf. It readily
competes with all turfgrasses since most
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commonly used preemergence herbi-
cides fail to provide adequate control.

The control of goosegrass was not
satisfactory with MSMA treatments
that normally controlled crabgrass. In
order to obtain acceptable goosegrass
control with MSMA the rates had to
be increased to 3.0 Ib/A applied in each
of two applications (Table 3). Even at
this rate, goosegrass control was not
consistent. Some years the control was
better than others. When the weeds
were not completely controlled, they
would continue to grow and require
repeated treatments.

In a later study we found that two
applications of MSMA at 2.0 Ib/A ap-
plied in combination with Sencor at
0.125 Ib/A controlled 97% of mature
goosegrass in common bermudagrass
turf (Table 3). Similar control was ob-
tained with two applications of Sencor
applied alone at 0.5 Ib/A. However, the
advantage of combination treatments
for goosegrass control is less initial
turf injury and shorter recovery period
than when treated with Sencor alone at
higher rates. It was observed in our
studies that goosegrass control was
not as consistently good from MSMA +
Sencor combinations when either (a)
rate of Sencor was less than 0.125 Ib/A
or (b) when rate of MSMA was less
than 2.0 Ib/A. It should be noted that
goosegrass was not effectively con-
trolled from combinations of MSMA
with Sencor when applied only as a
single treatment.

SEQUENTIAL TREATMENTS OF
PREEMERGENCE AND
POSTEMERGENCE HERBICIDES
FOR GRASSY WEED CONTROL

It is often necessary to control
summer weeds in the spring after they
emerge. Since postemergence herbicides

TABLE 3. Goosegrass control and common bermudagrass
injury as affected by herbicide treatments.

Treatments” Goosegrass  Turf

Herbicide Rate Application control? Injury®
Ib ai/A No. % %
MSMA 2.0 1 13 0
2 58 0
3.0 1 38 0
2 86 0
Sencor 0.25 1 17 9
2 63 30
0.5 1 56 12
2 98 31
MSMA 1 38 15
+ Sencor 2.0+1/8 2 97 19

a. Herbicides were applied to mature goose-
grass in late July or early August and rat-
ings were made 3 or 5 weeks after initial

treatment.

b. Goosegrass control ratings are averages
from 3 experiments over a 2-year period
where 0 = no control and 100 = complete

control.
c. Turf inju

ratings were based on per-

centage of MSMA treatments where 0
equals MSMA treatments, 1 to 15 repre-
sents slight injury, 16 to 30 as moderate

injury and above 30 as severe injury.

will not prevent germination of weeds,
repeated postemergence treatments are
usually necessary throughout spring
and summer for effective control. To
prevent repeated herbicide treatments,
preemergence herbicides can be applied
at the same time the postemergence
treatments are made. Preemergence
herbicides are those normally applied
before emergence of weeds, but in this

case, preemergence treatments prevent
emergence of additional weeds after

postemergence herbicide treatments
control all emerged weeds. In most in-

stances the preemergence and post-

emergence treatments can be applied
as a single tank-mix application pro-

vided the chemicals are emulsifiable

concentrates, flowables, or wettable

powders.
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MSMA at 2.0 Ib/A and Sencor at
0.5 Ib/A in each of two applications
controlled 94% or more of the crab-
grass (Table 4). There was no addi-
tional benefit in crabgrass control from
sequential treatments of MSMA or Sen-
cor at 0.5 Ib/A with any of the pre-
emergence treatments. Most preemer-
gence herbicides do not have post-
emergence activity on crabgrass. How-
ever, the combination of Sencor at 1.0
Ib/A with Betasan or Ronstar increased
the overall control when compared with
Sencor alone. There was no apparent
emergence of additional crabgrass in any
of the treated plots when ratings were
made 10 weeks after treatment.

A AN

“Postemergence Control of
Summer Weeds”’ will be con-
tinued in the next issue.

TABLE 4. Effect of herbicide combination treatments on
control of crabgrass and goosegrass.”

Herbicides for Herbicides for preemergence
Postemergence control control (Ib ai/A

Treatments Rate Applica- Untreated Betasan Ronstar Balan
tion check 10.0 40 3.0

Ib ai/A No. % Control®

Crabgrass
Untreated — = 0 0 0 0
MSMA 2.0 1 95 99 95 94
2 99 99 100 99
Sencor 0.5 2 94 100 99 97
1.0 1 84 94 93 86

Goosegrass
Untreated - — 0 0 0 0
MSMA 3.0 2 61 39 89 73
Sencor 0.5 2 98 96 100 96
1.0 1 96 95 100 98

a. Herbicides were applied in late spring

as separate treatments.

b. Ratings were made in August and are

averages from 2 years and based on 0 =
no control and 100 = complete control.

Newsletter Service

A unique service is being offered by
Green Pro’s, Inc. They will prepare and
send to you a monthly newsletter giving
tips on lawn care, ornamentals and
house plants, designed for you to pass
along to your customers.

These informative newsletters are
designed for lawn care companies to
send to their customers on a monthly
basis. Consistent communications be-
tween the company and the customer
is one of the goals of the letter. The
customer is educated in plant and lawn
care while your company is kept upper-
most in his mind. A direct reply card
is included with a cover letter intro-
ducing you and your service, which
allows the customer to order goods or
services from you.

The newsletters may also be used
as handouts, or included in your
monthly billing. It presents your
company in a friendly light.

For more information about order-
ing these newsletters for your company,
contact Bob Riley, Green Pro’s, Inc.,
380 South Franklin Street, Hempstead,
NY 11550, or phone (516) 483-0888,
or use reply card.

Circle No. 7 on Reader Reply Card

TANK & EQUIPMENT
CLEANER

to simplify clean-up!

CLEAN 2,4-D, BANVEL D,
and SOIL STERILANTS
OUT OF YOUR TANK

TODAY and be ready to

spray lawns tomorrow!

Tank cleaner is an
economical, effective
cleaner that when
used on the inside of
tanks, hoses, lines
and nozzles removes
residue from acid
based pesticides.

To order write or call:

PROFESSIONAL TURF
SPECIALTIES

400 Northtown Road
Normal, lllinois 61761
Phone (309) 454-2469

Circle No. 8 on Reader Reply Card
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Personnel Management

in a Small Business

by Walter D. Wasilewski, Management Consultant

Walter D. Wasilewski, President and
Senjor Consultant with C.O.L.A. Man-
agement Consultants, Inc., 53637 Wolf
Dr., Utica, Ml 48087, (313) 781-3290.
Background includes 25 years of exper-
ience in administrative and personnel
management.

RECRUITMENT AND SELECTION

ecruiting is a method of ac-

tion taken by business manage-

ment to attract candidates who
have the abilities and attitudes needed
to help the business achieve its objec-
tives. -

The labor market affects the em-
ployer’s efforts to recruit. When there
is a surplus of labor, as now, even poor
methods of recruiting will probably at-
tract more than enough applicants.
However, service oriented businesses

must always compete for the best candi-
dates available.

The service enterprise must also
consider Equal Employment Opportuni-
ties (EEO) guidelines in their selection
process and advertisements. Ninety-
six per cent of all businesses find that if
federal laws don't apply, state laws do.

The recruiting process consists of
matching the employer’s needed quali-
fications with the candidate’s abilities
and attitudes. The candidate is hired
only when sufficient overlap exists be-
tween these qualifications.

The small business person can easily
have unrealistic expectations of poten-
tial employees. For example: they
might expect applicants to have a BA
in business, to be in the top of their
class, to have the charm of Henry Kis-
singer, to have several years of exper-
ience (at $4.00 per hour), and be wil-
ling to work long hours.

In short, be realistic about what
qualifications are needed by your busi-
ness. Let’s consider a few of the quali-
fications that could be considered for a
lawn sprayer:

1. The ability to talk to people

effectively.

2. A clean-cut, well-groomed ap-

pearance. ’

3. A good driving record.

4. A record of good attendance

at prior employment.

5. A good attitude about one-

self.

ADVERTISING FOR CANDIDATES

One of the most important points
to remember when writing your adver-
tisement is that you want to attract as
many qualified candidates as possible.
This will allow you to be selective when
making your choice. At the same time,
do not create false expectations in the
minds of the applicants. For example:

Help Wanted— Male
EXECUTIVE CAREER
OPPORTUNITY

Work at full salary while you learn
with a national company large enough
to provide wide open opportunity for
unlimited growth and small enough to
recognize and reward ambition and a-
bility with increasing responsibility and
salary. We have an effective training
program so lack of experience is no
problem. A high school education is
enough but some college would be
helpful.

If you have the ambition, we have
the opportunity for you to prove it.

APPLY IN PERSON

A. Read the advertisement and indi-
cate your reaction.

B. What type of job opportunity do
you feel the advertisement entails?

C. What criticism do you have to make
of this advertisement?

1. Do you see the advertisement as
a ‘‘come on” with little chance
for meaningful advancement be-
cause of the lack of educational
requirements?

2. No applications would be re-
ceived because no direction was
given as to where to apply.

3. The classification ‘“Help Want-
ed— Male" could also become
troublesome because sex dis-
crimination could be alleged.

Now write your own advertisement
and complete steps A-C. Again consider
EEO guidelines in writing your adver-
tisement.

SELECTION AND THE INTERVIEW
Many employers feel selection of

employees will be an easy decision. In-
terview candidates, size them up, and
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then let your gut reaction guide your
choice. Picking the candidate you like
is an important step. Interview tools are
designed to aid this gut reaction.

PRELIMINARY SCREENING
INTERVIEW

This step is often handled well on
the phone. The employer screens for
minimum qualifications before inviting
qualified applicants for a formal inter-
view. During the phone conversation do
not ask questions that can be answered
with a simple yes or no. This screening
should be short and to the point. The
qualified candidates can then be sched-
uled to fill out a formal application and
take part in an interview.

| prefer to conduct five formal in-
terviews for each job opening. Your
candidate selection should be based on
as much information as possible. Do not
ask questions that have been answered
completely on the application unless

Watch body language. Learn to read
it. Many managers do this by habit. This
skill can be practiced all the time with
an applicant, a customer, an employee,
and sales people. Often this language
tells the professional more than words.

there seems to be an error. Most ques-
tions should start with “Tell me a-
bout . ... How did you . .. ? What
went wrong . .. 7"’ Again, do not ask
questions that can be answered yes or
no. Many people feel that conversations
must go on non-stop. If the applicant
does not answer the question, it must be
rephrased immediately. There is nothing
wrong with silence in an interview. Give
the candidate time to think. If the ques-
tion needs clarification on a point, you
will see it written all over the applicant’s
face!

Next issue! We will explore effec-
tive orientation of new employees.

= i
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“WOW! Did you see that?”

@ IF YOU DON’T KNOW US, YOU SHOULD! @

“We can help you CUSTOM FORMULATE your 1981 program!”

Select your dry fertilizer analysis, combine it with a pre-emergent or
an insecticide, then contact us! Don't purchase your 1981 needs
until you've talked to LAWN AIDS

lil’!j‘lih'xn

WE FEATURE:

Custom formulated dry lawn care products

(including blends with sulphur coated urea)

Custom formulated liquid fertilizers and Formolene ™
by Ashland

Herbicides, Insecticides and Fungicides

Tee and Fairway specialty products

Equipment: Hahn Spray-Pro and Grounds Maintenance
Equipment, CS-80 Motorized Rotary Spreader.

“CONTACT US™

LAWN AIDS

RON GROVE
ALSO 513-339-8326

GARY WEAVER
ALSO 513-339-3835

P.O. Box 339
Tipp City, Ohio 45371
Tel. 513-667-8314

“MEETING YOUR CUSTOM NEEDS”
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Forthcoming!

Invaluable to the turfgrass professional —

Management of Turfgrass Diseases

By J. M. Vargas, Jr., Michigan State University

Golf course superintendents, lawn-care operators, landscapers,
and other turf professionals will find this book a convenient,
practical resource. Its up-to-date account of turfgrass disease
management provides the technical background required for
sound decision making and the practical information useful
in day-to-day operations. To guarantee accuracy and appli-
cability to all major growing regions of North America, the
book has been extensively reviewed by twenty professionals
throughout the country.

Emphasizing practical disease management, the book describes
major diseases of turfgrasses—their pathogens, symptoms,

occurrence, and most susceptible species—and their control
through cultural practices, chemical applications, and resis-
tant cultivars. As an aid to disease identification, the book
contains color plates illustrating specific diseases and tables
summarizing symptoms and treatments.

In addition, Management of Turfgrass Diseases examines
turfgrass fungicides and surveys individual turfgrass species.
It also discusses disease management strategies applicable to
golf courses, home lawns, and athletic fields.

206 pages, illustrated, cloth bound, priced at $24.95 - add
$1.05 for postage and handling.

Contents

1 INTRODUCTION TO TURFGRASS DISEASES
Causes of Turfgrass Diseases / Importance of Turfgrass Diseases
/ Identifying Turfgrass Diseases / Disease Management

2 FUNGUS DISEASES
Anthracnose / Rhizoctonia Brown Patch / Sclerotinia Dollar
Spot / Fading Out, Helminthosporium —Curvularia complex /
C-15 Problem / Copper Spot / Fairy Rings / Fusarium Blight /
Gray Leaf Spot / HAS Decline

3 FUNGUS DISEASES CONTINUED
The Helminthosporium Diseases / Pythium Blight / Ophiobolus
Patch / Powdery Mildew / Corticium Red Thread (Pink Patch)
/ The Rusts / Slime Mold

4 FUNGUS DISEASES CONTINUED
Spring Dead Spot / Snow Molds / The Smuts / Yellow Tuft
(Downy Mildew)

5 VIRAL,MYCOPLASMAL,AND NEMATODES DISEASES
Viral and Mycoplasmal Diseases / Nematodes

6 FUNGICIDES

Generic Names, Chemical Formulas, and Trade Names /
Systemic vs. Nonsystemic (Contact or Surface) Fungicides /
Resistance to Fungicides / Avoiding Resistance Problems /
Proper Use of Systemic Fungicides / Chemical Storage /
Proper Clothing / Criteria for Selecting a Fungicide / Sprayer
Calibration / Calculations to Save You Money

7 CULTURAL ASPECTS OF MANAGING TURFGRASS
DISEASES
Soil Fertility / Soil pH / Watering / Drainage / Mowing

Burgess Publishing Company

k 7108 Ohms Lane, Minneapolis, Minnesota 55435

8 USING DISEASE RESISTANCE IN TURFGRASS
CULTURE
Mixtures and Blends / Horizontal and Vertical Resistance

9 THE COOL-SEASON GRASSES—A PLANT PATHOLO-
GIST’S POINT OF VIEW

Cultivar Recommendations / The Bentgrasses / The Blue-
grasses / Tall Fescue / The Fine-Leaf Fescues / Meadow
Fescue / The Ryegrasses

10 THE WARM-SEASON GRASSES—A PLANT PATHOLO-
GIST'S POINT OF VIEW

Zoysiagrasses / Centipedegrass / Buffalograss / St. Augustine-
grass / Bermudagrass

11 TURFGRASS DISEASE MANAGEMENT STRATEGIES
Golf Course Diseases—Cool-Season Grasses: Golf Course
Greens, Tees, Fairways / Golf Course Diseases —Warm-Season
Grasses: Greens, Tees, Fairways

12 DISEASE MANAGEMENT STRATEGIES —
HOME LAWN GRASSES
Cool-Season Grasses / Warm-Season Grasses for Home Lawns

13 ATHLETIC FIELDSAND SPORTS TURF—DOITRIGHT
THE FIRST TIME

Soil / Turfgrass Species—Northern / Turfgrass Species—
Southern / Cultivation

APPENDIX
LITERATURE CITED

Canadian Orders —contact McAinsh & Company, Ltd.
1835 Yonge Street
Toronto M4S 1L5, Ontario
or 730 West Broadway
Vancouver 9, B.C.
Price higher in Canada.




Classified Ads

TRUCKS

'76 rack-body Ford 350; 10,000 Ib gross
vehicle weight, 27,400 miles; includes
towing ball and switch for rewinding
hose reel; $5,000. Also available— 500
and 250 gallon plastic tanks. Call 356-
8484 or write to: 20 Milrose Lane
(Lawn Genie Corp), Monsey, NY
10952.

'76 International Loadstar 1600 Lawn
Sprayer. Has power takeoff operated
Myers 7420 pump, double Hannay hose
reels, and mechanical agitation. 1200
gal. stainless tank. Low mileage. Whole
rig looks new and is ready to go to work.
$12,000. Call (417) 869-3909.

'78 Ford Truck F350. Approx. 20,000
miles, 2 fiberglass, 300 gal. tanks with
motor, pump and 200 ft. of 5/8 hose
with handy Electric Hose Reel. Cus-
tomers in Farmington, Livonia and
Dearborn Heights, Michigan. Sale
priced at $9,500. Will sell Truck or
customers separately. Call Jim Stevens
(313) 474-1286.

'77 Chevrolet C-50 Truck with liquid
delivery system— 800 gal. tank, Engine
driven hydraulic pumping system with
mechanical agitation, variable capacity
to 6 GPM at 250 PSI, low milea;
$7,900. Phone (516) 454—6540 or 5516)
234—4189

EQUIPMENT

900 gallon Finn hydroseeder, trailer
mounted, includes reel, excellent condi-
tion, $8,500, Zionsville, Indiana, 317-
973-5937, or 317-873-5231, ask for
George.

A-1 Finn 900 gal. spray tank and flat
bed, includes all hardware to fit on your
own truck cab. Handles both granular
and liquid. 2 Hahn electric reels with
325’ of hose on each, with spray guns.
Only used 2 seasons. PTO driven.
$5,295 or best offer. Now sells for
$11,000. Phone (216) 943-0990.

1,000 gal. Hydroseeder, mounted on
trailer, excellent condition throughout,
electric hose reel, good for seeding and
mulching, high pressure cleaning, and
watering plants. Call George (317)
873-5231 or (317) 873-5937.

MANAGEMENT OPPORTUNITY

Fast growing, Michigan based firm
seeking a creative, self-starting seasoned
horticulturalist to assume responsibility
for development and implementation of
tree and shrub care division. Related
product and equipment knowledge
imperative. Excellent salary and career
growth potential.

Send resume and salary history in con-
fidence to “Horticulturalist”, c/o
AMERICAN LAWN APPLICATOR.
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“How many applications do you think it will need?”

Banvel 1+
2,4-D
= Turf

(minus 29 of the
toughest kinds

of weeds)

All it takes is one application, and your
weed control job is done for the season.
And so are 29 of the hardest-to-kill varie-
ties of broadleafs.

BANVEL plus 2, 4-D is a versatile com-
bination you use anytime from early spring
to late fall. It kills by penetrating both
leaves and roots, so weeds can't come
back.

Mixes quickly, stores well. Use it accord-
ing to directions, and your weed worries
are over for the year.

Ask your Velsicol distributor about
BANVEL 4S, too. Or write Velsicol
Chemical Corporation, 341 E. Ohio Street,
Chicago, IL 60611.

Before using any
pesticide, read the label. |

UVelsicol

©Velsicol Chemical Corp., 1981
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List of Advertisers
Sta-Green Announces New Distributor

Broyhill /19
W. A. Cleary Chemical / inside
back cover

Sta-Green Plant Food Company, 200 different products, including slow Lawn Aids / 37
Inc. of Sylacauga, Alabama announces release fertilizer, herbicide-fertilizer Lesco / back cover
the naming of Lawn Aids Division of compounds, insecticide-impregnated .
Lawn Aid, Inc. as distributor for fertilizer, soluble fertilizers, and a Mobay CherTnc.al [20&21
their products in Ohio, Indiana, llli- “Custom Blending” service. Monsanto / inside front cover
nois, Michigan and parts of Kentucky, Lawn Aids is a partnership of PLCAA /40
Pennsylvania and W. Virginia. Gary Weaver of TurfGard Co., Troy, Professional Turf / 35

Sta-Green is the specialty fertilizer Ohio and Ron Grove, of Lawn Aid, Pumping S /27
manufacturing and marketing arm of Inc., Tipp City, Ohio. The company UmpINE:ySIants
Parker Fertilizer Company, Incor- will be marketing the Sta-Green Rhone-Poulenc / 15
porated. Since its founding in 1904, products along with other chemicals Velsicol Chemical / 39
Parker has pioneered and produced and equipment for the lawn care in-
many varieties of fertilizer for ever- dustry, golf courses and grounds
changing and expanding markets. maintenance.
Sta-Green now manufactures over

A AN
Symbor of Good Practice The Professional Lawn Care Association of America is growing, and we want you to

Grow with us!

Participate in our Regional Seminars and Conventions. Small Groups get together
to exchange ideas and share experiences. PLCAA members who attend these
meetings find out “‘what works and what doesn’t work"’.

* Control Your Cost of Doing Business. Enjoy the benefits of using PLCAA’s Standard Chart of Accounts.
Accountants can now adapt your records to an industry system that will permit studies on operating expenses.

% Make use of the TECHNICAL RESOURCE INFORMATION PLCAA is making available. The Association is
preparing a reference manual which will include valuable material.

—Glossary of terms. —Regulatory contacts. =Turf contacts. .
—Waste control. —Pesticide safety. —Handling and storage of pesticides.

plans. Casualty, workmen’s compensation,
and major medical/hospital plans are being
developed.

Tell me more!

The Professional Lawn Care Association is growing! Together we can
make things happen. Grow with us. Complete this application for

* Let your voice be part of industry’s voice, SRR ORI O SR S

when we address regulatory groups at NAME TITLE

federal, state and local level, on behalf

of the industry. The more members, the COMPANY

stronger the voice! STREET

Invest in your Association now for better Ty AR G
management and proﬁtability! " T T I oy e e D D D LDl L L L L

Mail to: PLCAA, Suite 1717, 435 N. Michigan Ave., Chicago, IL 60611
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DYLOX
LIQUID SOLUTION . . .
EXCLUSIVELY FROM CLEARY

People Like It . ..
Bugs Don’t!

EASY TO USE  No irritating dust. No messy pre-mixing of the
soluble powder. Dylox LS is a liquid, which means
you can pour it directly into the spray tank. Now
that's convenience.. that's also countless labor

urs saved.

EASY ON Only minimal spray tank agitation is needed. Dylox
EQUIPMENT Liguid Solution does not clog spray nozzles.

ECONOMICAL  When you consider labor saving and conven—
ience of handling — the cost for Dylox is easy to
take.

|

ELIMINATES Army worms. Cutworms. Sod webworms. White

B

MAJOR grubs. Dylox controls all 4 major insects found
PESTS on turf.
DEADLY Kills on CONTACT. The liquid solution spray dis-

EFFECTIVE tributes uniformly. Rapidly penetrates deep into
thatched layers. You will get a rapid kill that pro-
vides residual control as well.

Powerful Dylox has long been the insecticide of choice for many course superintendents

and lawn care professionals. Now at W.A. Cleary Corporation we are providing Dylox in
a simple-to-use liquid solution form.

wACLEARY CHEMICAL

SOWEg, CORPORATION
> 1049 Somerset Street

s""«g
5 C  somerset, New Jersey 05873 (PLGAR)
2 ‘.’g. (201) 247-8000

AT\
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LESCOSAN
CAN-

- CONTROL CRABGRASS
MORE EFFECTIVELY

than any other pre-emergence herbicide.

- CONTROL CRABGRASS LONGER

than any other pre-emergence herbicide.

-BE APPLIED WITH CONFIDENCE.

Lescosan is labeled for bents. Lescosan does not damage grass
roots or thin turf.

- BE PURCHASED NOW
IN CONVENIENT FORMS.

Lescosan 4E is competitively priced, an emulsifiable
concentrate, not a wettable powder, for ease in mixing and
application. In addition to Lescosan 7G and 12.5G, Lescosan
3.6G + Fertilizer is available in a formulation to provide
cleaner, greener turf with one application.

LESCOSAN CAN DO ALL THIS.
CAN YOU AFFORD TO BUY ANYTHING ELSE?

Lescosan* (Betasan-registered trademark of Stauffer Chemical Co.)

CALL BARB. SHE'LL
3= TAKE YOUR ORDER

(800) 321-5325—Nationwide
(800) 362-7413—In Ohio

LESC’ PRODUCTS

Division of Lakeshore Equipment & Supply Co.
300 South Abbe Road, Elyria, Ohio 44035
(216) 323-7544
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