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Adult Hunting Billbug

Growth Regulators for Turf— Selection and Use

Control of Crabgrass in Lawn Turf with Herbicides

Business Planning and Control

The Hunting Billbug— One Among the Complex of Turfgrass
lnsect_and Pathogen Problems
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Hand-weeding areas like this doesn't
make sense today. Not when Roundup®
herbicide can do the job faster and better
and give you more time to handle more
customers.

Here’s how: one-shot Roundup con-
trols over 100 weeds right down to the
roots,including poison ivy, poison oak and
kudzu. One gallon of 2% spray solution
can treat up to 30 tree rings for about a
nickel each, or 1,000 feet of fenceline for
less than $2.00*

It also pays to use Roundup when
you're working around expensive oma-
mentals—because Roundup won't wash,
leach or carryover in the soil. And

Roundup is virtually odorless and environ-
mentally sound.

Use Roundup wherever you've been
hand-weeding—-around patios, flower beds,
curbs, walkways, driveways, mulched areas,
fences and steps. The choice is simple.You
can spend valuable time hand-weeding.Or
you can use Roundup to help you make
more money. Now, that’s using your head.

*Based on the cost of Roundup only to treat low growing vegetation.

FOR A FREE TRIMMING AND EDGING GUIDE
FOR ROUNDUP CALL TOLL FREE 800-621-5800.
IN ILLINOIS, CALL 800-972-5858.

ALWAYS READ AND FOLLOW LABEL DIRECTIONS FOR ROUNDUP.

Roundup® is a registered trademark of Monsanto Company
© Monsanto Company 1984 RSP4-104D

Monsanto
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SELL
LAWN DISEASE
- CONTROL,AND
DELIVERIT.

JRIUM LEAF SPOT SCLEROTINIA DOLLAR SPOT

L4
Selling disease control is a
great way to boost profits and
attract new customers.
And CHIPCO"26019 is the
ideal product to help you do
both.

The selling iti
Lt e p
disease-free lawn.
Everything you do for a
customer is designed to create
a beautiful lawn.
Turf diseases look asahiins
bad...and that can
make you look bad.
A programmed ap-

3

X
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HHIZOCTONIA BROWN PATCH FUSARIUM PATCH

CHIPCO 2601
is the only ici
you

It can be used safely on all
lawn grasses nationwide to
control the major turf diseases
like leaf spot, dollar spot, fusar-
ium and brown patch. Highly
effective and long-lasting,
CHIPCO 26019 fungicide fits
into your treatment schedule
and reduces callbacks.

In short, when you've got
CHIPCO 26019 on the shelf,
you're ready for business.

Please send FREE How to Sell Lawn Disease
Control booklet to:

Send for FREE booklet
on how to sell disease
conirol.

We've put together a booklet
that detalils lots of effective
techniques and tools for selling
disease control to your cus-
tomers...and delivering it with
effective, long-lasting CHIPCO
26019 fungicide. ot ik

CHIPCO

Send to: Rhone-Poulence Inc.

CHIPCO Fungicide Lawn Care Center
P.O. Box 125 Black Horse Lane
Monmouth Junection, NJ 08852

canh : NAME
proach includes 2

an effective, long- mm FUNGICIDE TITLE
lasting fungicide ...

like CHIPCO 26019 [ strssmne e COMPANY
ceens v . CUS- Sy . of

keeps your cu b ihomas

tomers satisfied.
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Subdue. The most effective
fungicide against Pythium
blight and damping-off.

Pythium weather. High temper-
atures, high humidity and high
anxiety. Once Pythium takes root,
it can destroy turf within hours.

Unless you take a grass-roots ap-
proach to Pythium. With Subdue!

Subdue works both on contact
and systemically.

Subdue fights Pythium blight
and damping-off—as well as downy
mildew (yellow tuft)—in two ways.
On contaet, Subdue destroys

the fungi in the soil. Systemically,
Subdue prevents disease from
within grass plants. That's because
Subdue is water soluble—easily
absorbed by roots. So Pythium—
and now, downy mildew—don’t
have a chance.

Subdue also controls costs.

Subdue’s systemic action means
longer, more effective residual

protection. Fewer applications.
Lower chemical costs. And savings
in maintenance and labor. And
Subdue’s low application rate— 1
to 2 fluid oz. per 1,000 sq. ft. for
10 to 21 days on established turf—
makes Subdue the most cost-
efficient protection you can buy.

Before Pythium weather strikes,
subdue it. Use Subdue in a
preventive maintenance control
program. And get a good night's
sleep.

Ciba-Geigy, Ag Division, Box
18300, Greensboro, NC 27419.

CIBA-GEIGY

¢ 1983 Ciba-Gelgy'Corporation

HOW TO AVOID SLEEPLESS NIGHTS
DURING PYTHIUM WEATHER.
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Growth Regulators for Turf-
Selection and Use

by John R. Street, Ohio State University

John R. Street js an Assoc. Professor of
Agronomy [Turfgrass Science at the
Ohio State University. He received his
B.S. degree from Calif. State College in
plant physiology and his M.S. and PhD
degrees from the Ohio State Univer-
sity in Agronomy. Dr. Street’s chief re-
search interests are in turfgrass nutri-
tion, nitrogen fertilizers, and weed con-
trol.

owing is a time-consuming
and expensive turfgrass cul-
tural practice. ldeally, turf

managers would prefer a grass that pro-
duces little vertical shoot growth if ac-
ceptable color, turf density and surface
uniformity could be maintained. A re-
duction in or elimination of mowing
would save fuel, manpower and money
and would provide more time for other
grounds care activities.

Growth regulators (retardants) are a
possible management tool for use in re-
tarding turf growth and reducing the
need for mowing. Growth regulators
have been used for many years on certain
turfgrasses to suppress growth, but they

have not received large-scale acceptance
because of certain use limitations.

THE IDEAL PLANT GROWTH
REGULATOR

Turfgrass growth regulators vary in
their chemical performance and charac-
teristics. Ideally, a turfgrass growth reg-
ulator should exhibit the following
characteristics:

1. Reasonably long residual activ-

ity (a minimum of 5 to 6 wks.).

2. Inhibition of seedhead forma-

tion.

3. No objectional discoloration or

burning of turf.

4. Control or suppression of broad-

leaf weeds.

5. Repeated use not causing a signi-

ficant effect on turfgrass quality.

6. Low toxicity to desirable vegeta-

tion and no long term residual.

None of the turfgrass growth regu-
lators on the market today possess all of
the latter characteristics. Some inhibit
seedheads but have no ability to control
broadleaf weeds. Some control broad-
leaf weeds but do not have any affect

on seedhead formation. Those that pro-
vide the most prolonged growth inhibi-
tion, generally cause the most turfgrass
discoloration, thinning and/or phytotox-
icity. These latter characteristics are
actually the key deterents to the use of
growth regulators on high quality turf-
grass areas.

GROWTH REGULATORS

Growth regulators currently avail-
able for turfgrass use are maleic hydra-
zide, chlorflurenol, mefluidide and flur-
primidol. The compounds are available
under various tradenames (7able 1.) In
general, they slow or inhibit meristematic
activity in one or more plant parts
causing growth inhibition or stoppage.
Some of these materials will also inhibit
or suppress seedhead formation.

Maleic hydrazide, the first growth
regulator made available for turf use, is
absorbed by plant foliage and translo-
cated within the plant to active meriste-
matic areas. Anatomical studies have
revealed that maleic hydrazide inhibits
cell division in such plant parts as shoots,
roots and buds. It does effectively in-

TABLE 1: Presently Available Growth Regulators and Manufacturers.

GROWTH REGULATOR

MANUFACTURER

Generic Name

Chlorflurenol

Trade Name
Maintain CF-125

Maleic Hydrazide Several Uniroyal Chemical
(e.g. Slo-Gro Div. of Uniroyal, Inc.
Retard)
Mefluidide Embark 3M Company, Agricultural
Chemical Products
Flurprimidol Cutless Elanco Corporation

Uniroyal Chemical
Div. of Uniroyal, Inc.
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Table 2: Effect of Growth Retardants on the Root Growth and Number of Rhizomes of Fylking Kentucky Bluegrass (4).

ROOT GROWTH (GRAMS)* RHIZOMES (NUMBER)*
APPLICATION
CHEMICAL(S) RATE 3 weeks 5weeks 7weeks 9weeks 3 weeks 7weeks 9 weeks
|bs./acre
Maleic Hydrazide 5.0 0 0 2.3 5.5 0.9 1.9 33
Maleic Hydrazide &
Chlorflurenol 1.0+3.0 0 1.4 6.5 14.1 152 335 3.5
Melfluidide 0.38 24 6.6 18.5 36.1 1.8 3.1 7.4
Melfluidide 0.75 1.6 9.9 19.6 43.9 1.8 25 5.6
1 Untreated — 1.8 15.0 24.6 31.0 2.5 4.6 9.1

*Growth of roots and rbizomes at various time intervals after growth retardant application.

hibit shoot growth and seedhead forma-
tion of many grasses (7able 2). It has
been reported to reduce or inhibit root
and rhizome growth of Kentucky blue-
grass (Table 3). Its use on fine turf has
been limited because of possible phyto-
toxicity and excessive inhibition of
plant growth under stress.

Maleic hydrazide will not inhibit
the growth of broadleaf weeds. In situ-
ations where broadleaf weeds are a
serious problem or are not tolerable,
maleic hydrazide should be used with
common broadleaf weed killers.

The most effective foliar absorption
of this chemical occurs when plant cells
are turgid, usually in periods of high
relative humidity and when there is ade-
quate soil moisture.

Chlorflurenol is part of a group of
compounds called morphactins. It is
absorbed by the turfgrass foliage and
readily translocated upward and down-
ward to active meristematic tissues. [t

3 inhibits or slows cell division or meri-
stematic activity in growing points and
buds of herbaceous plants.

Very effective growth inhibition
has been achieved with a combination
of maleic hydrazide and chlorflurenol
(Table 2). Chlorflurenol has also been
reported to cause a reduction or inhibi-
tion of root and rhizome growth (Table
3). Chlorflurenol does provide herbi-
cidal activity on many broadleaf weed
species. It is also effective in seedhead
suppression. Phytotoxicity and dis-
coloration of turfgrasses have been ob-
served after chlorflurenol applications.
Chlorflurenol is sold under the trade-
name Maintain CF 125.

A combination of maleic hydrazide
and chlorflurenol was available for
many years under the trade name Posan.
This formulation was used primarily for
seedhead suppression and control of
annual bluegrass in Kentucky bluegrass
and creeping bentgrass stands. Seedhead
suppression of annual bluegrass in the
spring was greatest when initial applica-
tions were made early, just before or at
green-up, followed by a second applica-
tion at one-half the rate approximately
four weeks later.

The most effective control of annual
bluegrass has been reported with fall
applications of the latter chemicals.
The fall applications have produced
severe discoloration of Kentucky blue-
grass and creeping bentgrass during the
late fall and winter; however, normal
green-up has occured in the spring.
Perennial ryegrass has been injured by
the fall applications.

Mefluidide is a more recent growth
regulator available for turfgrass use. It
replaced the older 3M product, Sustar.
The compound suppresses growth and
seedhead production of turfgrasses (7a-
ble 3) and many broadleaf weeds. The
compound does inhibit cell division or
meristematic activity in those plant
parts that contact the chemical. The
compound is systemic but it does not
appear to translocate downward in the
plant as readily as maleic hydrazide or
chlorflurenol. Phytotoxicity and root-
rhizome suppression do not appear to
occur as readily as with other growth
regulators (Table 2). Surfactants are not
recommended for use with mefluidide

Table 3: Effects of Growth Retardants on Jamestown Red Fescue (4).

Clipping Yield Visual Rating at 6 Weeks*
CHEMICAL(S) APPLICATION
RATE 7 WEEKS 14 WEEKS SEEDHEADS COLOR DENSITY
LBS/ACRE No/M2

Maleic Hydrazide 160 633 2 6.1 8.0
Maleic Hydrazide &

Chlorflurenol 1:0:+:3.0 184 701 5 7 7.9
Mefluidide 132 476 3 7.8 7.6
Untreated —— 1,509 700 277 94 9.5

*Rating scale is 1 to 10 with 1 representing poorest and 10 representing best.



Growth Regulators

American Lawn Applicator

Kentucky bluegrass— Kentucky bluegrass quality depends on the
formation or regeneration of new plant parts.

because they apparently do not increase
performance and have contributed to
the temporary discoloration of the turf.
Like the previous growth regulators,
mefluidide may cause turfgrass dis-
coloration and a reduction in plant
density for a period of several weeks or
longer after application. Mefluidide is
sold under the trade name Embark.
Flurprimidol is the most recent
growth regulator available for turf-
grass use, It has been researched under
the name of EL 500 and will be market-
ed under the trade name of Cutless. It
has some broadleaf weed control po-
tential, but it is generally ineffective in
controlling seedheads. Embark-Cutless
combinations are an alternative where
seed-head suppression is desired. It is
very effective in shoot growth suppres-
sion. Turfgrass thinning can be antici-
pated under stress conditions, but it
does not appear to effect turf quality
and recuperative potential as readily
as other growth regulators. Presently,
it is primarily being recommended for
use on golf course fairways to limit
mowing and favor bentgrass encroach-
ment over annual bluegrass. Available
information suggests that annual blue-
grass is more sensitive to the regulator
than Kentucky bluegrass or bentgrass.
A general understanding of turf-
grass growth and development is neces-

sary in order to recognize the use limita-
tions of presently available compounds.

An established turfgrass stand is
made up of thousands of individual
plants that are in a constant state of
change. The main turfgrass shoot that
originates from the seed during estab-
lishment is commonly referred to as
the primary shoot. The enlarged, basal
node of this shoot and other secondary
shoots is called the crown (see Fig. 1).
The crown contains the stem apex or
growing point of the turfgrass plant.
The stem apex or growing point is an
area of high meristematic activity and
consists of a series of tightly arranged
leaf primordia and other meristematic
buds. New leaves continually arise from
this meristematic zone to provide a con-
tiguous cover of green leaves. Leaves
have only a limited life span that is es-
timated at 35-40 days. New leaf pri-
mordia form at the stem apex and
emerge from the crown as older leaves
senesce and die. In order to maintain
a contiguous green cover, leaf initia-
tion and leaf appearance must be re-
newed to keep pace with leaf senes-
cence and death.

Turfgrass density is also dependent
on the development of lateral shoots
(side shoots) that originate from veg-
etative buds which develop in axils of
leaves, on the stem apex or growing

point, Lateral shoots that arise vertic-
ally from vegetative buds in the leaf
axils of the mother shoot are called
tillers (see Fig. 1). Several tillers can
develop from the mother shoot or
main shoot and, in turn, each new til-
ler can produce its own tiller comple-
ment of lateral shoots. The develop-
ment of several tillers in close succes-
sion has a positive effect on turfgrass
density. Like turfgrass leaves, individ-
ual tillers have a restricted life span.
Tillers die and others appear on a con-
tinuous basis. The average life span of a
tiller is estimated at one year. Thus,
the perennial nature of a turfgrass com-
munity is dependent on the ability of
turfgrass to constantly renew their own
tiller complement. Renewal of leaves
and tillers is a necessary process to sus-
tain high quality turf when plant turn-
over occurs. Growth regulators, unfav-
orable environmental conditions, or
other factors that retard tiller and leaf
initiation and development can result
in a reduced population of leaves and
tillers, lower turf density, and, in turn,
reduced turfgrass quality. A reduction
in turfgrass density will also favor the
encroachment of undesirable weed spe-
cies further detracting from quality turf.
New turfgrass shoots also arise in
turfgrass communities from lateral
shoots termed rhizomes and stolons (see
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(Figure 1) The perennial nature of a turfgrass community is dependent on regrowth
of plant parts, such as leaves (blades), tillers, rhizomes, and roots following normal
plant turnover or death. An inhibition of the turfgrass renewal processes will have a

negative effect on turfgrass quality.

Fig. 1). Rhizomes and stolons are hori-
zontal lateral stems that develop below
and above ground, respectively. Like
tillers, these secondary lateral shoots
develop from axillary buds (buds lo-
cated in leaf axils) at the stem apex.
Vegetative buds on rhizomes and
stolons give rise to new shoots and
roots. These new shoots can give rise to
their own tiller complement, as well as,
additional rhizomes and stolons. Later-
al shoot growth and the development of

new shoots from vegetative buds on rhi-
zomes and stolons enhances the recup-
erative potential and rate of many
turfgrass species (e.g. Kentucky blue-
grass and creeping bentgrass). Recup-
erative potential is especially important
on turfgrass sites that are injured by
traffic or other mechanical or biolog-
ical factors. Growth regulators inhibit
the initiation and/or development of
secondary lateral shoots.

A healthy turfgrass plant is depend-

dent on a well-developed root system in
foraging for soil water and essential
nutrients. During unfavorable growing
periods, turfgrass plants with a deep,
prolific root system are more likely to
maintain an acceptable quality level
compared to shallow-rooted plants.
Turfgrass roots are however, no more
unique than leaves and lateral shoots in
that they have a limited life span of ap-
proximately 6 months to 2 years de-
pending on species. In order to sustain
an adequate root system, root initia-
tion and development must be main-
tained on a continuous basis. Each new
tiller develops its own root system from
its base or crown and new plants form-
ing from buds on rhizomes and stolons
develop root systems as well. There is a
constant turnover of old roots and
formation of new roots within the turf-
grass community. Interference in root
initiation and development will obvious-
ly deter from the maintenance of high
quality turf. Growth regulators have
been shown to interfere, to some ex-
tent, with these normal root renewal
processes.

In general, these compounds cause
some discoloration and/or phytotoxici-
ty, especially on closely mowed turf,
and interfere with normal plant renewal
processes. The inhibited turfgrass is not
able to produce adequate regrowth to
replace plant parts (i.e. leaves, tillers,
etc.) lost via plant senescence and
death. Eventually, turfgrass density
decreases and the turf loses its uniform
green color. Senescent plant parts and
thatch underlying the above green veg-
etation become more visible creating
an unsightly, low quality turf. Under
stress conditions, where accelerated
plant senescence or turnover may be
high, turfgrass quality may suffer
dramatically. In addition, recupera-
tive potential is negated once the
growth regulator is applied.

Disease incidence has been more
prevalent on the turfgrass areas treated
with growth regulators. Dollar spot,
leafspot, and stripe smut have been re-
ported as more frequent problems.
Higher disease incidence is more likely
due to a slow growth rate which negates
any recovery potential from disease in-
jury. Disease injury has a negative effect
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on overall turfgrass quality. Fungicide
applications have reduced injury from
disease and even slightly reduced grass
discoloration. An additional quality
concern where growth regulators are
used is a differential growth response
and chemical tolerance of various turf-
grass species and cultivars in mixed
stands. For example, Kentucky blue-
grass was reported more tolerant of
maleic hydrazide and maleic hydra-
zide plus chlorflurenol than colonial
bentgrass, red fescue, and perennial
ryegrass. A differential plant response
among species and cultivars in mixed
stands creates a non-uniform or ir-
regular surface and, in turn, further
deters from turfgrass quality.

GROWTH REGULATOR USE

Growth regulators presently availa-
ble provide turfgrass growth inhibition
and seedhead suppression for 4 to 8
weeks under normal growing condi-
tions. Environmental conditions and
other variables can increase or de-
crease the longevity of growth re-
tardation obtained. Chemical ap-
plications typically should be timed
at least 2 weeks prior to suppression.
Season-long control cannot be obtained
with any of the presently available
chemical inhibitors. This will usually
necessitate reapplication where environ-
mental conditions are favorable for
plant growth. Follow-up applications at
one-half the initial rate have effectively
increased the length of growth suppres-
sion and reduced the amount of phyto-
toxicity and thinning that commonly
occurs at higher retreat rates and high
summer temperatures. Repeat treat-
ments will increase the potential for ad-
ditional thinning and a reduction in turf
quality.

Available growth regulators have
proved effective in growth inhibition
and seedhead suppression, but their use
on mowed, high quality turf has not yet
gained wide acceptance. This is pri-
marily due to undesirable side effects,
such as discoloration, phytotoxicity,
thinning and reduced recuperative po-
tential. Embark and Cutless have re-
duced these potential problems to some
extent. However, in management

schemes where top quality turf is the
first criteria and variables exist in the
management scheme (i.e. variables
across many lawns in many different
locations), growth regulator use does
still today present a risk.

In areas where perfect turf is not
necessary and some thinning or dis-
coloration of the turf is tolerable,
growth regulators may fit into the
management scheme. This is certainly
the case for low quality, minimum
use and difficult-to-mow turf areas:
highway medians and roadsides; steep
slopes; around obstructions such as
trees, hedges, drainage structures, perm-
anent or temporary edgings; drainage
canals and ditches; low use park areas;
fence rows; golf course roughs; low
maintenance lawns, etc.

Growth regulation of turf areas is
a sound management principle and
certainly a beneficial practice con-
sidering rising maintenance costs and
time committed to mowing in manage-
ment programs. Appropriate use can re-
sult in both economic, as well as, many
management advantages.
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Control of Crabgrass in
Lawn Turf with Herbicides

by Prasanta C. Bhowmik, University of Massachusetts-Amherst

Dr. Bhowmik received his B.S.
(Ag.) Hons. from the University of
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professor of Weed Science, Depart-
ment of Plant and Soil Sciences,
University of Massachusetts, Amherst.

o establish and maintain an at-
tractive lawn, crabgrass (Digitar-
I ia spp.) must be controlled.
Crabgrass is a troublesome weed in turf
lawns (1). Two species such as large
crabgrass [Digitaria sanguinalis (L.)
Scop.] and small crabgrass /D. ischae-
mum (Schreb) Muhl.] are common in
lawn turf. These species grow at acceler-
ated rates during the hot summer days,
while cool season lawn grasses grow
slowly or may even remain dormant.
Thus, they compete effectively with de-
sirable turfgrasses and survive through
the undesirable growing conditions.

These species are particularly trouble-
some in thin undernourished lawns. In
general, crabgrasses have a competitive
edge due to their physiological makeup
(3) over the lawn grasses. Most home-
owners, turf managers, and lawn care
operators will agree that crabgrass is a
problem weed in most lawns.

A single crabgrass plant may pro-
duce thousands of seeds. These seeds
are dormant during the winter and
cool spring. These seeds can also remain
dormant in the soil for many years, and
therefore, can be expected as an abund-
ant weed for several years following a
year of heavy infestation. Selective
control of crabgrass in turf lawns has
become a standard practice. Crabgrass
can be effectively controlled in turf by
preemergence applications of various
herbicides (1, 2, 4, 6 ). The effective-
ness of preemergence herbicides is based
upon its ability to provide (a) no turf
injury, (b) good control, and (c) season
long control. Time of application is im-
portant for effective control of crab-
grass. Preemergence herbicides need to

be applied before crabgrass germinates
in the spring. Crabgrass germination is
related to soil temperature. When the
soil temperature reaches 65°F, crab-
grass begins to germinate (5). This varies
with the local conditions of soil type,
rainfall, and weather in the spring.
Therefore, the application dates of pre-
emergence herbicides will vary from one
part of the country to another. The key
point is that preemergence herbicides
need to be applied before crabgrass
germinates in the spring. Treatments
made too late (i.e. after crabgrass germ-
ination) will not control germinating
crabgrass.

Crabgrass experiments have been
conducted over the last several years at
the Turf Research Center, University of
Massachusetts, Amherst. However, this
article deals with the field results of
1982 and 1983. The herbicides tested
at our research farm over the years, are
included in Table 1 with trade, common
and chemical names.

Several preemergence herbicides,
rates and combinations were evaluated

Table 1: Trade, common and chemical names of herbicides used in crabgrass
control studies conducted at the Turf Research Center, University of Massa-

chusetts during 1982-1983 season.

Trade Common Chemical

Betasan Bensulide 0,0 disopropy! phosphorodithioate
S-ester with N-(2-mercaptoethyl)
benzenesulfonamide

Devrinol Napropamide 2-(a-naphthoxy)-N, N-diethylpro-
pionamid)

Ronstar Oxadiazon 2-tert-butyl-4-(2,4- dlchI?r
|sopropoxyphenyl) = 2-
oxadiazolin-5-one

Dacthal DCPA Dimethyl tetrachloroterephthalate

Machete* Butachlor N-(butoxymethyl)-2-chloro-2, 6-

diethylacetanilide

*It is an experimental preemergence crabgrass control berbicide.
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Table 2: Preemergence control of crabgrass with bensulide and napropamide

(1982 results)

Treatment Formulation Rate Control
12 Wks. 16 Wks.
(Lb ai/A) —_ (%) —-—

Bensulide 7G e 79 66
Bensulide 7G 7 94 71
Bensulide 4EC 5 71 60
Bensulide 4EC 10 99 95
Napropamide 5G 1 71 44
Bensulide +

Napropamide 4EC + 5G SE1 96 90
Untreated Check 0 0

during 1982 and 1983 on a five-year-old
stand of Kentucky bluegrass (Poa prat-
ensis L.) and red fescue (Festuca rubra
L.). The area was heavily infested with
crabgrass. The soil was a Winooski silt
loam with pH 6.4. Bensulide 7G (Beta-
san) at 7 Ib/A provided at least 90%
control as shown by the ratings 12
weeks after the application (Table 2).
Crabgrass control was less at 16 weeks.
This was reflected by the percent of
ground cover by crabgrass (29%). Ben-
sulide EC (Betasan) at 10 Ib/A gave ex-
cellent crabgrass control over the en-
tire season (16 weeks). The lower rate
of bensulide was not effective in con-
trolling crabgrass. Treatment combina-
tion of bensulide EC (Betasan) and
napropamide 5G (Devrinol) at 5 + 1
Ib/A also gave excellent control. This
treatment combination proved more ef-
fective as compared to either bensulide
or napropamide applied alone. Similar
effectiveness of the herbicide combina-
tion was also reported by Watschke
and Welterlen (6).

Oxadiazon 50WP (Ronstar) at 3
Ib/A active gave the most effective
crabgrass control and the control lasted
up to 16 weeks (Table 3). Some initial
injury to Kentucky bluegrass was ob-
served only in 1982 and this was fully
recovered 15 to 20 days after applica-
tion.

DCPA 75 WP (Dacthal) at 10 Ib/A
provided excellent season-long crab-
grass control with good safety to Ken-

tucky bluegrass and red fescue (Table
3). The reinfestation by crabgrass was
minimum at the end of the season.
Crabgrass control was excellent with the
treatment of butachlor 5 EC (Machete)
at 7.5 Ib/A. However, only 81% crab-
grass control was observed 16 weeks
after the application. This experi-
mental herbicide shows promise in
crabgrass control.

HERBICIDES OF THE FUTURE

Two new selective herbicides are in
the experimental stage at our research
farm and other locations. UC-77892 is
a selective preemergence herbicide,
showing great potential for the future.
The 1983 results show excellent crab-
grass control without any phytotoxic
effect to Kentucky bluegrass. On the
other hand, a new postemergent herbi-
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cide (HOE A2501), shows great promise
in crabgrass control (1983 data). A split
application of HOE A2501 provided ex-
cellent control during the entire season
without any injury to the turf. Further
research is needed to fine-tune the per-
formance of these two new products.

Crabgrass is a troublesome weed
in turf lawns. Turf managers should
keep in mind that part of the difficulty
in controlling crabgrass stems from its
seasonal variation in germination. Late
germinating crabgrass may appear dur-
ing the mid-summer. During this period,
the residual activity of herbicides in the
soil also declines. In addition, the po-
tential for high seed production acts
as a source of reinfestation.

Crabgrass control in lawn grasses
is possible. Choose the most effective
herbicide with maximum safety to the
turfgrass. Changing the use of one class
of herbicide to another class in your
weed management program may pro-
vide a wide spectrum of weed control
in lawn grasses. Turf managers and lawn
care operators should emphasize on a
preemergence herbicide program for
crabgrass control with good manage-
ment practices. This approach will min-
imize the competitive advantage of C4
species like crabgrass.
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Business Planning and

Control

by Michael C. McKee, New England Green, Inc.
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Green, Inc. Prior to New England
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dent of Operations for the Tru Green
Corporation, East Lansing, Michigan.
He received his undergraduate degree
in business from Michigan State Uni-
versity and attended graduate courses
at George Washington University.

he primary functions of a bus-
I iness manager include: plan-

ning, organization, staffing, di-
rection and control. For the purposes of
this article we will concentrate on the
importance of business planning and
control. It is not intended to be a the-
oretical discussion, rather it is simply
offered as a review of the basics.

FINANCIAL CONTROL

It is critical to stay in close contact
with the vital statistics of your business.
This is accomplished through sound ac-
counting practices. Good accounting is
your method of keeping score. The
business manager who does not engage

reputable accountants external to his
operation, even if just for audit pur-
poses, is remiss in his responsibilities.
The success of any business depends on
the financial outcome. Those who are
interested in growing their business
can only accomplish this by reaching
and exceeding their profitability goals.
Keep in mind the two key words are
profit (how successful you are) and
godl (how successful you intended to
be). Actual performance must be
compared with desired performance to
be meaningful. Comparison of figures
is even more comprehensible through
the use of percentages. As you grow,
percentages remain relevant, whereas
absolute numbers sometimes lose their
significance.

BALANCE SHEET

The balance sheet represents a fi-

nancial snapshot of your business at
a particular moment in time. This (like
all else) is particularly important evalu-
ated against a similar period in time.
Comparing this year’s balance sheet to
last year’s is especially important in
seasonal businesses. This allows you to
determine whether your assets or lia-
bilities went up or down and if this
change in operations coincides with
your objective. In addition, from a
balance sheet we can determine if we
are properly capitalized for off-season
financial stress.

Most standard balance sheets reflect
the status of your investment by sub-
tracting total liabilities from total as-
sets. (see figure 1).

The assets are on the left and re-
flect the goods and property owned, as
well as claims against others yet to be
collected (receivables, etc.). Under lia-
bilities, all debts (due both short and

Figure 1: Balance Sheet

Assets:
Cash 5,000
Accounts Receivable 59,000
Inventory 4,000

Current Assets 68,000
Property and Equipment

Trucks 200,000

Machinery 10,000

Office Furniture 25,000

Leasehold Improv. 5,000

240,000

Less Accumulated Dep’n. 40,000
Net Property and Equipment 200,000
Total Assets 268,000

Liabilities:
Accounts Payable 20,000
Notes Payable 10,000
Accrued Expense 4,000
Current Liabilities 34,000
Long Term Debt 100,000
Total Liabilities 134,000
Stockholders Equity
Common Stock 500
Add’l. Paid In
Capital 99,500
Retained Earnings 34,000
Total Owners Equity 134,000
Total Liabilities and
Owners Equity 268,000
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long term) are listed. Note that assets
will always be in balance with your lia-
bilities plus your stockholders equity
(or capital account in the case of a sole
proprietorship).

It is important to also understand
the definition of current assets and cur-
rent liabilities and the consequences of
a poor current ratio. In general, cur-
rent assets include cash, receivables and
inventory. These are working assets in
that they are constantly being converted
to cash within a year from the balance
sheet date. Inventory is used to produce
receivables which, upon collection, be-
come cash. Cash is used to pay op-
erating expenses and debts.

Current liabilities generally refers to
all debts that are due within the coming
year. These include accounts payable
(regular business creditors), notes paya-
ble (owed to banks and/or other lend-
ers) and accrued expenses payable (sal-
aries and wages, interest on borrowed
funds, insurances, legal fees, etc.).

With this understood you can now
compare current assets to current lia-
bilities. This ratio is expressed by divid-
ing current assets by current liabilities
(see figure 2).

Figure 2: Current Assets Ratio
Current Assets _ 68,000 _ 2 _2:1
Current Liabilities 34,000 1

Therefore for every $1 of current
liabilities, there are $2 of current as-
sets to meet the obligations. Most lend-
ing institutions will consider you a good
short-term risk if your current assets/
current liabilities ratio is in this neigh-
borhood.

Once you've established the com-
pany as a reasonable short term risk,
banks will generally lend on at least a
4:1 ratio of total debt to equity. Re-
member, equity is the difference be-
tween total assets and total liabilities.
The company in figure one has built up
equity of $134,000 which would sup-
port financeable debt of $536,000. Fi-
nanceable debt will include short-term

(less than one year) capital require-
ments, last year’s remaining long term
debt service and this year’s projected
long-term (more than one year) debt
needs. It is important to understand
your financeable debt position to prop-
erly project your ability to meet obli-
gations and expand your operation.
With a working knowledge of your
balance sheet, you are now ready for
the operating budget.

OPERATING BUDGET

It is critical that the successful man-

ager plan out his upcoming operating
year prior to the close of his current
season. Before completing this exer-
cise one must have established goals
relative to profit and growth. These
goals must be specific, attainable and
measurable. All too often, managers
set goals which are unreachable or are
fuzzy (i.e. happy customers, green
lawns, etc.). Another common mis-
take is attempting to measure your
success by tracking the number of
production vehicles or the number of
new branch offices. As discussed
earlier, profit is the lifeblood of any
business.

Establish a profit goal which is
compatible with your growth objec-
tives. Projected revenues must be based
on acceptable cost per sale parameters.
You must also clearly identify all of
your fixed and variable expenses (see
notes 2 and 4). The reader must under-
stand completely how many $ he can
generate as a direct result of the $ in-
vested via selling expense. A firm under-
standing of the cost of every mailing
piece, how many inquiries it will pro-
duce and the expected closing % on
inquiries generated is essential. All pro-
jections should be based on historical
data whenever possible. Only then can
you accurately project how many $
are available to be produced each
round. This allows you to estimate
billings to be produced by week so that
you are never surprised by the volume
of customers you have to service at any
given time. It is by this exercise that one
can determine number of vehicles need-
ed to produce revenue projections
which then leads to number of em-
ployees, etc.

Figure 3 illustrates an oversimpli-
fied operating budget. Normally, totals
are broken down by month.

Figure 3: Operating Budget

Net Sales (1)

Variable Costs (2)
Chemicals
Direct Labor
Gas/Oil

Total Variable Costs
Marginal Profits (3)

Fixed Expense (4)
Building (5)
Fleet (6
Selling (7)
Administrative (8)
Cost of Capital (9)

Total Fixed Expense
Pre Tax Profit (10)

Total % to Net Sales
500,000 100%
110,000 22%
100,000 20%

20,000 4%
230,000 46%
270,000 54%

35,000 7%

50,000 10%

35,000 7%
100,000 20%

5,000 1%
225,000 45%
45,000 9%
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Business Planning and Control

The following notes refer to items
in the operating budget, Figure 3.
( 1) Net Sales reflect billings by
period. Net sales are exclusive of
a reserve established for doubt-
ful accounts (uncollectibles).
Variable Costs would only include
those accounts which truly in-
crease as billings increase. Chem-
ical usage, direct labor (driver’s
payroll) and gas/oil expense are
good examples.

Marginal Profit is the profit which
is left after variable costs are
covered. It is used to offset
fixed expenses.

Fixed Expenses do not tend to
shift in direct proportion with
sales and would include adminis-
trative, selling, building and as-
sociated fleet costs.

Building Expenses would include
rent, utilities, leasehold improve-
ments, building supplies, repair
and maintenance.

Fleet would incorporate deprecia-
tion and interest or lease expense
along with fleet insurance, plates,
tires, repairs and maintenance,
annual refurbishing, etc.

Selling must reflect associated
direct costs of promoting your
business (i.e. yellow pages, bro-
chure distribution and printing,
newspapers, radio, television, bill-
boards, etc.).

The Administrative category
would probably include office ex-
penses, insurances (general and
healthcare), and indirect payroll
(i.e. management and clerical).
Cost of Capital is the debt serv-
ice on your working capital re-
quirements (seasonal or other-
wise).

Pre-Tax Profit is the bottom line
from which you build your bus-
iness.

(2)

(3)

(4)

(8)

(9)

(10)

PROFIT AND LOSS STATEMENT

Another very important report is
the profit and loss statement. As dis-
cussed, the balance sheet was a picture
of your investment at a given time. The

American Lawn Applicator

Figure 4: Profit and Loss Statement (Period 8)

% to Net % to Net
Budget Sales Actual Sales Variance

Net Sales 100,000 100% 92,000 100% (8,000)
Variable Costs:
Chemicals 22,000 22% 20,240 22% 1,760
Direct Labor 20,000 20% 20,000 21.7% -0-
Gas/Oil 4,000 4% 3,680 4.% 320
Total Variable Costs: 46,000 46% 43,920 47.7% 2,080
Marginal Profit 54,000 54% 48,080 52,3% (5,920)
Fixed Expense:

Building 7,000 7% 7,000 7.6% -0-

Fleet 10,000 10% 10,000 10.9% 0-

Selling 7,000 7% 7,000 7.6% -0-

Administ. 20,000 20% 20,000 21.7% -0-

Cost of Capital 1,000 1% 1,000 1.1% 0-
Total Fixed Expense 45,000 45% 45,000 48.9% -0-
Pre Tax Profit 9,000 9% 3,080 3.4% (5,920)

profit and loss statement summarizes an
entire period (i.e. month or year) and
reflects a series of events within the
scope of the period in question. There-
fore, this statement is more like a
movie. Your operating budget then
becomes the script for your movie.
Figure 4 is a condensed profit and
loss statement in a variance report
format. Notice that actual $ are com-
pared to budgeted $ and each dollar
figure is then reduced to a percent of
net sales. Analyze the percentages to
quickly determine areas of improvement
or areas which need immediate atten-
tion. One can see from Figure 4 that
company XYZ should pay immediate
attention to direct labor as the % to net
sales is higher than projected, thus in-
dicating some efficiency problems.
Equally important is to note the ad-
verse impact that falling short of your

revenues (net sales) has on your pre
tax profit. Obviously, since your fixed
expenses do not shift with your reven-
ues, you contribute fewer dollars in
marginal profit to offset fixed overhead.

BREAKEVEN POINT

The breakeven is the precise point
at which sales volume shows neither
profit nor loss. If you will consult the
operating budget (figure 3) you will
refresh your memory on variable and
fixed costs. Based on this example, it
was determined that net sales were
$500,000 and variable costs were
$230,000. We remember that by sub-
tracting our variable costs from net
sales, we determine our marginal profit
is $270,000. (see Figure 5). This means
that for every $1 in billings produced,
54¢ are contributed to offset fixed

Figure 5: Breakeven Point

Net Sales (1) 500,000
Variable Costs (2) 230,000
Marginal Profit 270,000
Fixed Costs - $225,000
Marginal Profit % .54

100%
46%
54%

= $416,666 = Breakeven Point
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costs. If you divide the fixed costs
($225,000) by marginal profit (54% or
.54), the company can determine what
volume must be sold to exactly achieve
its breakeven point. In this case, XYZ
company must produce $416,666 to
breakeven. Every $1.00 in billings
produced beyond this point should
conceivably contribute 54¢ in profit.
Therefore, in our example, if company
XYZ had produced $100,000 more in
net sales, it would have added $54,000
to their pretax profit position. This, of
course, assumes that fixed costs do not
increase to handle the additional busi-

ness. o
Finally, it is important for the pru-

dent businessman to recognize his
areas of weakness as they relate to bus-
iness management. Should you find
yourself lacking a good working know-
ledge of the aforementioned topics and
concepts, you might consider several
alternatives. Local universities provide
classes which can be fairly useful. Sev-
eral textbooks are available for a self-
paced home study program. Also,
consider consulting someone external to
your organization, such as an account-
ant, banker or financial strategist for
guidance.

+++

Dedoes New Model 3660
Walk-Behind Aerator...

When you need a rugged, dependable aerator
that gets into tight places and gets there easily!

Sometimes getting the equipment to the job is
tougher than getting the job done. If you've been
looking for a portable and highly maneuverable
aerator, then look no more.

The Dedoes Mode! 3660 Walk-Behind Aerator is a
tough, low maintenance product that cffers high
quality construction and speedy aerification. It's
compact size lets you maneuver in tight places and
pass through 36"" gates. Easy, fingertip controls and
an adjustable handle make the Model 3660 simple
to operate

Fast, effective aeration is provided by the patented
Dedoes pivoting tines. The Model 3660 comes stan-
dard with our 3/4"" x 3" tine - with 3/8" and 1/2"
available on request

FEATURES:

*Rugged Steel Construction

* Hydrostatic Transmission

*5 H.P. Briggs & Stratton Engine

*Forward and Reverse

*Drum and Front Wheel Drive

* Patented Dedoes Pivoting Tines

* Heavy Duty Boston Gear
Reduction Unit

*20°" Aerating Path

*Under 36" wide

*40# Steel Add-On Weights

* Easy Lift Rack-Jack

*Single-Lever Control

—
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-
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Optional Trailering Package

L |

The front wheel drive feature of
the Model 3660 makes for easy
handling on walks and roadways
as well as easy one-man loading on
the optional tilt-bed trailer.

For more information on the com-
plete line of Dedoes aerifiers call us

direct, today!

Grounds Maintenance Division

1060 W. West Maple Rd., P.0. Box 575 « Walled Lake. MI 48088
313-624-7710 = 800-521-7086
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Whatmakes
aCushman Front Line
worth the investment:

The world’s most dependable 18-hp engine
with new clean air induction systemand...

a fully inte%rated power train.

No mower can match it for price or performance.

Cushman believes there are
no excuses for a mower that
can’t handle a full day’s work.
So we build every Front Line
with this objective in mind.
New clean-air induction.

The Front Line OMC engine
is designed for industrial use
and has several added features
that make it better suited for
the grass mowing industry.

Our new clean-air induction
system represents a significant
improvement in our Front Line
mowers. This new system filters
the air passing over the cylin-
ders... cooling fins stay clean
and the engine will not overheat
due to lack of cooling air.

A horn and light warning
system also prevent engine
damage by alerting the operator
to potential overheating condi-
tions. A remote
oil filler keeps

the engine
compartment
clean.

Engineered for
assist pedals performance.
phru \'icfe a tight, = The Fl‘OI.lt

zero turning radius. Line 18 the indus-
try’s only mower whose every
component was specifically
engineered to fully integrate the
power train...for years of
dependable service.

The OMC 18 horsepower
engine is a perfect match for the
Front Line mower with the
direct drive power train. There
is plenty of power available to

Dual traction

produce a fine cut with either
side or rear discharge decks.

A hydrostatic transmission
that gives the driver complete
control via a rocking foot
pedal.

A heavy-duty differential; a
fully lubricated and sealed PTO
shaft; and a high-capacity gear
box —all engineered for virtu-

ally maintenance-free operation.

And that’ just the beginning.
Built to last.

The Front Line is 1300
pounds of state of the art
engineering.

Its mowing deck is 12-gauge
carbon steel, reinforced, arc-
welded and surrounded by a
tubular torsion system that pre-
vents twisting.

Underneath are 3 blades of
machine-sharpened, hot-
formed, heat treated steel.

The floorboard is diamond-
plate steel. And the 6-gallon
fuel tank is made of terneplated
steel.

Built for results.

A combination of three over-
lapping blades and the housing
design produce the finest cut in
the industry.

Dual traction assist pedals
give the operator a tight, zero
turning radius.

Springs transfer much of the
deck weight to the tractor, pro-
ducing smoother cutting and
additional traction on any
terrain.

And while ordinary mowers

often “bottom out” over hills
and bumps, your Front Line

may be equipped with an anti-
scalp roller option that keeps
the cut clean and even.
The choice is yours.

Not only is the Front Line
mower rugged, it’s also versatile.

Add the new Cushman Grass
Caddy™, and you'll be able to
cut, catch and hydraulically
dump 16 bushels
of clippings
without
leaving the
driver’s seat.

Attach
the Snow
Thrower or
Rotary Broom
accessories, and
you’ll have a vehicle
that earns its keep year 'round.

Choose between a 60” or 72"
cutting swath. Substitute diesel
power for gas. Or shut out the
elements with a weathertight
cab.

With so many options, your
Front Line can be just about
anything you'd want it to be.

A free demonstration.

Of course, the best way for
you to learn about the Cush-
man Front Line is to see it in
action.

On your grounds.

To do that,
just return our coupon today.
Or call us toll-free,

1-800-228-4444.




©Outboard Marine Corporation, 1983

o e’ It works harder because it’s built better.
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The Hunting Billoug= One
Turfgrass Insect and Pathoge

A. D. Oliver is a Professor of Ento-
mology, at Louisiana State University,
Baton Rouge, Louisiana. He received
his B.S. Degree in Zoology and his M.S.
Degree jn Entomology at Auburn Uni-
versity. He received his Ph.D. in
Entomology at Louisiana State Uni-
versity. Professor Oliver's research
projects include biology and integrated
control of arthropod pests of turf grass,
shade trees, woody ornamentals and
house-greenhouse plants.

illbug is an entomological term

used to infer that certain in-

sects (groups of the weevil
species) possess a bill, beak or snout,
which is actually the rostrum; a rigid
extension or snout-like prolongation of
the head. At the end of this snout are
the mouth parts which the billbug uses
so well to feed and construct cavities
in stems for deposition of eggs.

About 20 species of billbugs,

Sphenophorus spp. (Coleoptera :

Curculionidae) are found in Louisi-
ana. The hunting billbug, Sphenophorus
venatus vestitus Chittenden, (Fig. 1) is
one of about five subspecies of S.
venatus and is an important pest of
turfgrasses in the southeast.

DISTRIBUTION

The hunting billbug is distributed
throughout Louisiana. The general dis-
tribution in the United States as given
by Vaurie (1951) is from the District
of Columbia to Florida and westward
into eastern Texas and northward to
southern Kansas. It has also been re-
ported in some of the Caribbean Is-
lands. It is the most common sub-
species with the widest distribution
of the five subspecies listed in S. ven-
atus.

This billbug has been especially
troublesome in turfgrass nurseries in
southeastern Louisiana and on grounds

of country clubs and commercial
buildings. Most severe injury has been
in Zoysiagrass and improved strains of
Bermuda grass (Fig. 2).

IDENTIFICATION OF PROBLEMS

Proper identification of the cause
of a problem is basic to the solution re-
gardless of which culprit is present.
Only one basic step precedes proper
identification, and that is detection. It
is in these two basic steps, detection
and identification, that many people
fail. Niemczyk’s (1983) title in Amer-
ican Lawn Applicator, “The Bluegrass
Billbug : A Frequently Misdiagnosed
Pest of Turfgrass” is well put and clearly
depicts the situation so often faced by
entomologists and others in pest con-
trol work. Derrick and Clayton (1982)
also hit the “nail on the head” when
they reported, “The customer never
calls until most of the damage is done.”

(Figure 1) An adult Hunting Billbug.
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Among the Complex of
n Problems

Lack of early and proper problem
diagnosis has been, and appears to re-
main, a basic problem in sustaining
healthy turf. A majority of this prob-
lem can be attributed to lack of train-
ing of people and the complexity of
organisms that may infest or infect
grasses. There is no quick-fix to learn-
ing the symptoms of injury and identi-
fication characteristics of the many
causative organisms. Injury caused by
the hunting billbug is often confused
with that caused by several fungal
pathogens as well as other herb-layer
and soil insects e.g. white grubs and
wireworms. There is no substitute
for working on one'’s knees seeking
samples for identification.

The hunting billbug lives in the
herb-layer and down into the soil
where they feed on grass foliage, stems
and roots. The Bermuda type grasses,
especially the Zoysia grasses appear to
be preferred hosts, as this is where
most severe infestations have been
found. Nut sedges, crabgrass, signal
grass, St. Augustine grass, centipede
grass, and barnyard grass also serve
as hosts of this billbug. Woodruff
(1966) reported that wheat, corn,
sugarcane, Pensacola Bahiagrass and
leather-leaf fern were also hosts. Kerr
(1964) reported the hunting billbug to
be a serious pest of Zoysiagrass nurs-
eries in Florida.

An injurious infestation may be
characterized as causing the grass to
turn brown and die in irregular elong-
ated or rounded areas. Such areas of
grass will be without sufficient roots to
obtain water and nutrition or to serve
as anchors to the soil. Manifestation
of injury is much more pronounced
during extended dry weatier than when
ample rainfall and fertilizer is availa-
ble. Unlike the problems caused by
white grubs, mole crickets, etc., where

(Figure 2) Hunting Billbug injury to
Bermuda grass. Dry weather enhanced
the problem.

the soil becomes soft and loose, the soil
and turf remains much firmer. The
higher the population of larvae which
develop among roots in the soil, the
greater the injury to the grass. Feeding
on stolens, crowns and new leaf buds

characterize an infestation of adults
and young larvae. Mobility by the leg-
less larvae (Fig. 3) may affect severity
of injury to the roots and stolens and
may influence the usually small, irregu-
lar areas of dead grass. Billbug larvae
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The Hunting Billbug

are usually found in the soil one to
three inches deep among roots and
runners.

To confirm which organism(s)
caused a problem, specimen should be
collected and properly identified. The
billbugs, as adults and larvae, are dif-
ficult to identify to species and usually
requires the help of taxonomic special-
ists.

Soil type influences success in find-
ing larvae. Heavy clay soils make extrac-
tion more time consuming and less ef-
fective than when sampling well text-
ured loam or sandy soil. Regardless of
difficulty in getting adequate samples
examined, persistance should prevail un-
til positive determinations are made.
Adult weevils are often found crawling
across driveways, walks or along street
curbs. The patio floor and walkways
across higher elevations of the yard, as
well as areas next to walls of buildings,
are areas where adult billbugs often ap-
pear.

Adult weevil movement is most
noticeable during mid-day hours in the
late summer months. Large numbers of
adults were observed moving away from
Zoysiagrass recently treated with a

systemic granular insecticide for con-
trol of Rhodesgrass mealybugs. There
appeared to be a strong repellant ef-
fect from the insecticide.

DESCRIPTION AND SEASONAL
HISTORY

The hunting billbug closely resem-
bles other species of Sphenophorus as
adults and larvae. The adult weevils are
generally black in color but may appear
brown or gray because of dirt which ad-
heres to the punctate thorax and stri-
ated elytra (wing covers). Woodruff
(1966) reported that the pronotum is
coarsely punctate, except for the “y"
shaped area in the center and paren-
thesis-like (curved) marking on the side
which are characteristics of the species.
Some specimen are reddish brown. They
are 8-10mm long with a conspicuous
bill (prolonged head). They usually fend
death for a short time when bothered
and will cling tightly to a stem or leaf
when one attempts to collect it.

Eggs (Fig. 4) are oblong and clear
to creamy white in color. They appear
in slits of leaf petioles or stems made
by the adult female billbug.K elsheimer

(1956) reported eggs to be deposited in '
leaf sheaths and at the top of the crown.

The larvae are white and legless
with a brown head capsule. All stages of
larvae closely resemble each other ex-
cept in size, Last instar larvae reach 7-10
mm long. The large, and most posterior
spiracle is a character of billbug larvae
that differs from most other weevils. It
is located in a somewhat flattened or
scalloped area.

There is one generation of billbugs
annually, though adults may be seen
during most months of the year. Over-
wintering is by young adults produced
in summer and early fall. Adult feeding
and egg laying is most pronounced in
the spring months with larval develop-
ment extending into the summer. There
are three to four larval stages before pu-
pation. The average developmental time
of five specimens from egg hatch
through pupation was about 30 days.

CONTROL PROCEDURE

Once the cause of turfgrass injury
has been identified and necessity for
control determined, two basic consid-
erations must be made :1. What materi-

(Figure 3) Four sizes of Hunting Billbug
larvae extracted from soil in grass root
zone.
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THE COMPANY THAT
PUT GREAT SPRAY UNITS
ON YOUR PICK-UP
ALSO PUTS THEM IN

(Figure 4) Hunting Billbug egg in grass
stem just above the crown (partially ex-
tracted for vision).

al(s) are effective against billbugs and of other organism species that injure
2. How and when to apply the materi- turfgrass.
al(s) for best results. There are several
chemical insecticides which could be LITERATURE CITED PC20810BM PC200 gallon capacity spray tank with
used effectively (assuming proper use o v T 0 S
label is available for the area). Amaze 1. Derrick, Steve and Gary Clayton, through side door of van (below)
or Oftanol are very effective soil insec- 1982. Turfgrass Diagnostic Tech- '
ticides. These insecticides were used niques for Lawn Care Problems.
very successfully at 1.5-2 lbs Al/A in American Lawn Applicator. 111(6):
1983 to control billbugs in yellow nut 12-15.
sedge (chufa). Diazinon and Dursban, 2. Kelsheimer, E.G. 1956. The Hunt-
two insecticides used frequently for ing Billbug, a Serious Pest of Zoy-
lawn chinch bug and caterpillar con- sia. Proc. Fla. State Hort. Soc.
trol, can also be used effectively for 69:415-418.
billbug and white grub control. Most 3. Kerr, S.H. 1964. Control of Hunt-
effective control is obtained in spring ing Billbugs. Florida Ent. 47(4):
and early summer. Application of these 269-270.
materials should follow thorough pre- 4. Niemczyk, Harry D. 1983. The
watering of the area to be treated (at Bluegrass Billbug: A Frequently

| least equal to 0.5 inches of rain). Misdiagnosed Pest of Turfgrass. | THE Tuflex Manufacturing
Enough water to soak the thatch layer American Lawn Applicator. \V(3): process allows a five year
and upper four-six inches of soil will 4.7, warranty on all tanks.
insure better penetration of the toxi- 5. Woodruff, Robert E. 1966. The 7" 3

' cants to the depth of grass roots where Hunting Billbug, Sphenophorus Wt‘ is the only manufacturer to
billbug and white grub larvae may be venatus vestitus Chittenden, in tspeclallze'lpseam/esshberglass apray

2 2 7 il anks specifically for the pest control and

located. Niemczyk’s (1983) presenta- Florida (Coleoptera:Curculionidae). lawn care industry. Remember when crafts-
tion on the bluegrass billbug, in major Florida Dept. of Agri. Ent. Circ. manship was an art...at Tuflex it still is!
parts, is applicable to the hunting bill- No. 45. 2 pp. The exclusive Tuflex process carries a full
bug. Time of occurrence and severity of 6. Vaurie, P. 1951. Revision of the five year warranty on all handcrafted seam-
injury will vary, but the information de- genus Calendra (Formerly Schen- less fiberglass tanks.
picts very closely the hunting billbug ophorus) in the United States and For economy prices and more
situation in the southeast. The hunt- Mexico (Coleoptera:Curculionidae). - information on our complete
ing billbug problem will remain and Bull. Amer. Mus, Nat. Hist. 98(2): = #9804 tankas Sris ok el bow:
probably increase in severity as more 33-186. Tuflex Manufacturing Company
Zoysia and Bermuda grasses are used o "‘Wges-’{‘v‘ gllh _Sd‘- 33080
in landscapes. Very often when pres- +++ FLA nee. (305)785-6402 coLLECT
ent, this insect will be within a complex \ (8{)8;52;?950505
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Clean Air Induction System Mower

Gas engine models of the 1984 Cushman Front Line
Mower will be equipped with a new clean air induction system
designed to insure cooler engine operation.

Cushman engineers said the new design extends the re-
quired interval for engine clean-out, and helps protect the en-
gine from overheating by filtering cooling air before it reaches
the engine fan and cooling fins.

The clean air induction system, exclusive to the Cushman
Front Line, pulls the air through a specially designed perforated
metal-and-foam filter. The filter’s outer covering of perforated
metal stops larger particles such as leaves and grass clippings.

A secondary foam filter prevents smaller particles from going
through to the engine cooling fins.

A side benefit of the new clean air system is that the
hydraulic oil cooler is located in the clean air flow, which helps
protect the Front Line’s hydrostatic drive system.

For full information on the 1984 Cushman Front Line
Mower, contact the Sales Department, OMC Lincoln, P.O. Box

82409, Lincoln, NE 68501, or use the reply card.
Circle No. 14 on Reader Reply Card

AMAZING
48,000 sq. ft./ hr.

NEW CAPABILITY

TURF PLUGGER
LAWN AERATOR

3. HP.B &S

Stainless Steel Tines

Low Maintenance
Completely Self-Propelled

1403 Roach
Norfolk, NE 68701
Phone: (402) 371-2294
Denkr Fia ik ikt
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The Original
Imler Measuring Wheel

FOR ACCURACY AND
DURABILITY

FOOT AFTER FOOT ...
MILE AFTER MILE... /
YEAR AFTER YEAR!

Top quality materials and’construction distinguish the
Imler Measuring Whee‘I[from all the look-alikes on the
market. Today, more than 7,000 lawncare specialists can
attest to the durabilityfahd accuracy of the Original Imler
Measuring Wheel.

@ Selected by Chemlawn for its service
crews nationwide.

@ Backed with a one-year guarantee on all
parts.

@ Quantity discounts available.

@ Very prompt delivery.

For more information call or write

INDUSTRIES Q) INC.

Dennis Imler
1117 Broadview Ave. Columbus, Ohio 43212
(614) 486-9068

Circle No. 16 on Reader Reply Card

Our Standard Unit Includes:

*Compartmented tanks

x Electric hose reel

*PTO driven high volume pump

* Sparge agitiation

»xBed & lights

*Mounted on your truck

* Ready to spray

*Two models, 650 gal. & 1,250 gal.

CARSOinc X

The Spray People
Camargo, Ill. 61919

Call collect
217-832-9031

Circle No. 17 on Reader Reply Card
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All Star Perennial
Ryegrass

J. & L. Adikes, Jacklin Seed Com-
pany, International Seeds, Inc., and
Vaughan's Seed Company are pleased to
announce the introduction and avail-
ability of All-Star Perennial Ryegrass
for use by professional lawn care com-
panies.

According to Jacklin Seed Com-
pany, All-Star is not only more resistant
to sod webworm and other damaging
turf insects, but has improved disease re-
sistance to leaf spot, large brown patch,
and crown rust.

If you would like the fullcolor All-
Star brochure for distribution to your
homeowner or professional customer,
they are available upon request at no
charge. For more information, contact
Jacklin Seed Company West 5300 Jack-
lin Avenue, Post Falls, Idaho 83854, or
use the reply card.

Circle No. 18 on Reader Reply Card
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Grub and Mole Cricket Control

Effective control of white grubs
and mole crickets using Oftanol 5%
Granular or Oftanol 2 insecticides is
discussed in two new brochures from
Mobay Chemical Corporation. One of
the full-color brochures concentrates on

Both brochures outline recom-
mended application procedures and
schedules along with instructions on
how to water, when and if it becomes
necessary. For your copies of these new
Oftanol insecticide fact brochures, con-

explaining the use of Oftanol in con-
trolling white grubs and other key in-
sect pests of turf. The other brochure is
devoted to detailing the use of Oftanol
for the control of mole crickets, an
especially troublesome pest in several
southern states.

tact your turf chemical products suppli-
er or Mobay Chemical Corporation,
Specialty Products Group, Box 2913,
Kansas City, MO 64120, or use the
reply card.
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NOW

S‘nnswlps ® New

THE ULTIMATE TOOL
IN RUBBING OUT WEEDS

Two Sizes-Regular and Mini.
Automatic Feeding
Proven better than any rope-wick.
We invite comparison with all competitors.
Team Sideswipe® applicators with
Roundup® Herbicide by Monsanto®
or 2-4-Ds for unbelievable savings
in Labor, Time & Money.

Roundup™ 15 a registered trademark of Monsanto Co

WEED WIPER NO MORE HOEING

Hote N eaded AGY slows

mante wsanan of ot ot valve
Reservon
1ot Cap Reg
"ot Co Mew Reverudle 45° €L Gees 180" Turn
o Pag 1o new wong wad B 00ger 000 We
Claar Paste €1 3 Protecive Shed
MO MO v ) — Suncet

A Potyesier Nap WO Padt
*rh ALemale feedang
Beg § Mak

Newly Sengaed ihad 1o @rpung

RGN AT DNt ANG VANADE vagEIAtSN
SIDESWIPE® REGULAR
SIDESWIPE® MINI
EXTRA PAD, REG. 9"
EXTRA PAD, MINIE"

$29.95 + $2.00 Postage

1 $20.95 + $2.00 Postage

(] $14.95 + $1.00 Postage

181295 + $1.00 Postage
Indicate number of units wanted in proper box

and clip and mall to address below
Send Check or give UPS your check upon delivery
DISTRIBUTORS, DEALERS INQUIRES WELCOME.

For other portable and wheeled
wiper applicators

|

Write or Call

SIDESWIPE, INC.
P.O.BOX909 coinNA, TEXAS 79035

(806) 247-2025
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Now you can HALF the time and
expense of double-application with
STA-GREEN'S wide range of fertil-
izer/herbicide combination prod-
ucts. The highest quality at a very
affordable price. STA-GREEN also
has the flexibility of CUSTOM
FORMULATING about any anal-
ysis fertilizer to meet your specitic
Lawn Care requirements.
For more information about
STA-GREEN products, or a cost
quote on any custom formula-
tion, call toll-free 800-633-6560
(800-272-8402in Ala.) or write:
STA-GREEN PLANT FOOD CO.,
P.O. BOX 540
SYLACAUGA, ALA., 35150
ATTN: Denny Reese

Praasest

Eordisim

Fertilizer:
Plus ‘
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American Lawn Applicator

Classified Ads

1983 FORD, 350 with all new equip-
ment 600 gal. fiberglass tank, mech-
anical agitation, equipped with 2 Haney
reels, hoses and guns. $1500 down and
take over payments. We will deliver,
(313) 263-4390. Ask for Jack.

SPRAY TRUCKS: 1978, 1976, 1973
Chevrolet & Ford 2 Ton trucks, 1,200
to 1,500 gallon tank, FMC Pump, Han-
nay electric reel, many extras. Biddle
Lawn Care, Inc. (217) 359-7012.

FOR SALE— Nursery and Sod Farm
with active lawncare, landscape and
lawn sprinkler business. Gross over
$150M potential, priced under $300M.

FOR SALE: (3) 550 gallon Spray
Tanks. Unit is self-contained with 16
H.P. B/S twin cylinder motor and
Meyers 2C95 pump — custom fil-
tration system, manual Hannay reel,
adjustable pressure and agitator valve
and gauges. Excellent for tree and
turf business. Phone: (312) 537-6590.

FOR SALE-— Lawn Spray Truck, 1975
FORD F-600 2-Ton with 800 gal.
FINN Lawn Feeder, Hose and Reel.
32,000 miles, new Chelsea PTO. Excel-
lent Condition. $12,800. Liqui-Lawn,
Inc., PO Box 547, Niles, Ml 49120,
Phone (616) 684-0733.

Box 954, Alliance, NE 69301.

+MC ;
f M Em]n?rg: or.ll.gnaessmp

MODEL D010
SHOWN WITH OPTIONAL
TRAILER KIT

~
c For engine-driven, 5 to 20 gpm,
all purpose hydraulic sprayers.

+MIC FrOM *1600
Four configurations
;Mc * 5 hp, 50 or 100 gal tank, 5 gpm @ 400 psi

* 5 hp, 100 or 200 gal tank, 10 gpm @ 350 psi

;Mc * 7 hp, 100, 200 or 300 gal tank, 10 gpm @
500 psi
. *12hp (electric start), 200 or 300 gal tank, 20
FMC e

Mount on trailer—carry in pick-up bed.

;Mc Bean piston pump with ceramic cylinders.

FMC Corporation
Agricultural Machinery Division
Jonesboro, AR (501) 935-1970
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FOR SALE-— 1980 Case 380 Tractor
Loader, Diesel, 600 Hours, Like New.
$11,950.00. Finn Straw Mulcher Trailer
Mounted, Wisconsin. $3,500.00. Ideal
Reel and Bedknife Grinders. $200.00
Each. 1973 Dodge 800 Single Axle, Gas.
$1,800.00. Phone: (313) 338-8449

LAWN SPECIALIST NEEDED—
Ground floor opportunity for an ex-
perienced individual, responsible for
all aspects of Lawn & Tree Care, this
small, growth orientated lawn care
firm is in Metro Chicago. Send Resume
and Salary Requirements to Box 1372,
Aurora, IL 60507.

1981 SPRAY UNIT FOR SALE: 600
gal.,, dual compartment, SS Tank,
PTO driven, Ford 350 dual rear wheel
chasis, low mileage, Immaculate Condi-
tion. Call 201/240-9333.

1977 CHEVY C-S6, 800 gal. spray
truck, 350 with 4.speed, Excellent
Condition. Ready to operate. PTO
operater hydraulic system powers
pump, reel and agitation. $8,500.
All Seasons Turf Service, Latham,
NY (518) 783-7363.

Central Indiana LAWN SPRAY COM-
PANY. Approx. 350 Residential Ac-
counts. Well established for turn key
operation. Equipment and ideal of-
fice location available if desired. Send
inquiries to P.O, Box 361, Grosse Isle,
MI 48138.

For Sale: FIVE R-7 MOTORIZED RO-
TARY SPREADER, 3 H.P. Engine, 4
Tires, Live Front Axle, All Under 100
Hrs. Use. $750.00 Each. Contact Turf-
gard Company, P.O, Box 618, Troy, OH
45373. (513) 339-3835

Growing Lawn Spray Company is In-
terviewing for MANAGERS and APPLI-
CATORS. Openings in the middle man-
agement level at branch, or sales mana-
ger levels. Life and health insurance
furnished. Room for Advancement.
Send resume’ to AMERICAN LAWN
APPLICATOR, Dept. C, 31505 Grand
River, Suite One, Farmington, M|
48024.

FOR SALE: Well maintained Profes-
sional Turf Equipment, spray trucks—
One, 1980 GMC, 1250 gal. two com-
partment tank. Two, 1977 Ford S600's
with 1250 gal. two compartment tanks.
Call 309/454-2469.

LAWN SPRAY COMPANY — For Sale
with 5 trucks. Grosses $150,000. Accu-
Spray, 313/977-8300. Ask for Diane.

SPRAY TRUCK- 1973 F-600 1200
1976 C-60 1500 gal., 1978 C-60 1200
gal., all have mechanical agitation Han-
nay reel, FMC pump, aux. 8 h.p. en-
gine for pumping system. Excellent
condition. Biddle Lawn Care, Inc.,
217/359-7012. Ask for Dick.

ACCOUNTS WANTED- In Ohio:
Cleveland, Akron, Canton, Ashtabula,
Youngston areas. Selling price open for
negotiation. If interested, send name,
address, phone number and number of
accounts to Robert Naylor, P.O, Box
201, Hudson, OH 44236.

LAWN SPRAY BUSINESS For Sale in
Florida. Ask for Wayne. {305 567-1706.

SPRAY TRAILER— 300 gal. poly tank,
electric hose reel, brake & lights. Cen-
trifugal pump and 8 HP motor, ex-
cellent condition. $2,850. Atwood
Lawnspray (313) 939-3636.

FOR SALE— 1979 Ford tractor/loader,
545 tractor, rops, cab and box scraper.
A-1, 800 hrs. (414) 3874542. Ask
for Dick,




WEEDONE DPC controls
tough turf weeds.

Weedone DPC

TURF HERBICIDE

Now you can get the weed-
Killing power of 2, 4-D and dichlor-
prop in one easy-to-use broadleaf
herbicide.New WEEDONE*DPC turf
herbicide from Union Carbide.

This broad-spectrum, post-
emergent herbicide controls not
only the common weeds such as
dandelion and plantain, but tough
weeds such as ground ivy, oxalis,
spurge and chickweed; over 65
speciesinall.

Infact, WEEDONE DPCdelivers
performance equal to that of more
expensive three-way mixes, and
it has excellent tolerance to most
grass species.

Ask for WEEDONE DPC turf
herbicide. It's another quality
product from Union Carbide.

UNION
CARBIOE

d and follow label instructions
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List of Advertisers

The Broyhill Company / 11
The Bulkkem Corporation / BC
Carso, Inc. / 28

Ciba Geigy / 3

Classen Manufacturing / 28
Cushman Turf Products / 22, 23
Dedoes Industries / 21

FMC Corporation / 30

Hahn, Inc./ 14

Hawkeye Chemical Co. / 14, 15
Imler Industries / 28

Lawn Masters / 10

Lesco Products / 32

Minnesota Wanner / 32

Mobay Chemical / 16,17
Monsanto / IFC, 1

Practical Solutions / 32
Professional Turf Equipment / 11
Rhone-Poulenc, Inc. / 5
Sideswipe, Inc. / 29

Sta-Green Plant Food / 29
Tuco / IBC

Tuflex Manufacturing / 27
Union Carbide / 31

American Lawn Applicator

Lakeshore Equipment & Supply Co.
LESC® probucTts

For ALL Your Lawncare NEeebs

FERTILIZERS
CHEMICALS

ncluding Lescosan*

Call Barb Today to Place Your Order!

= = (800) 3215325
o N e 3 Nationwide
W (800) 362-7413

In Ohio

Lescosan™ (Betasan— registered trademark of Stauffer Chemical Co.)
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Lawn Care
Management
System
A Software Management Tool

to Control Costs and
Improve Productivity

PRACTICAL
SOLUTIONS,INC.

100 East Wilson Bridge Road
Worthington, Ohio 43085
614/436-9066

Professional Lawn
. Equipment

— {
.
-

Minnesota Wanner's
truck mounted sprayers

are designed for heavy duty service & long life. Unit shown comes equipped with
560 gallon tank with mechanical agitator and full opening manhole all fabricated
from stainless steel to eliminate corrosion. Reliable 10 GPM diaphragm pump
powered by 11 HP B&S engine in rear compartment provides compact, efficient
pumping system. PTO units are also available. Decking is of sturdy steel
construction and fitted with all necessary lights. Electric hose reel, lawn hose &
gun completes the package. We manufacture a complete line of sprayers,
pumps, controls, and turf care accessories all with Minnesota Wanner quality
and dependability!
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Manufactured by ”

MINNESOTA WANNER COMPANY
5145 EDEN AVENUE SO. ® MINNEAPOLIS, MINN. 55436

(612) 929-1070

AN
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PROXOL KILLS GRUBS
AND SURFACE FEEDERS.
FAST!

There's no need to wait over a month for

a grub control to work. Economical Proxol
80SP insecticide readily penefrates thatch

to work fast for an effective broad spectrum
kill, including grubs and surface feeding
sod webworms, armyworms,and cutworms.
You apply Proxol with the liquid applica-
tion equipment you already have. So there’s
no need fo haul spreaders and bulky pack-

ages on your rig, put up with package break-

age and waste, or carry them in inventory.
Proxol's convenient 2-and 5-Ib. packages

make measurement easy. Eliminates waste.

You can even mix Proxol with other non-
alkaline chemicals.

And you can rest easy with Proxol. Custom-
er’s children and pets are not exposed to

Sod Webworm
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a granular residue left on the turf. Proxol is
easy on the environment, too. No unpleasant
odor to offend customers. No long-ferm re-
sidual buildup in the soil.

Proxol Kills grubs and surface feeders. Fast!
Over 150 U.S. distributors and 8 regional
TUCO Distribution Centers assure convenient
product availability. These same sources al-
so have Acti-dione, a TUCO broad spectrum
fungicide, long used by golf course super-
infendents, fo stop turf disease problems be-
fore they start.

For more information, call toll-free:
Outside Michigan —800-253-8600
Inside Michigan (collect) —
616-385-6613

(/ Cutworm



BIG GREEN PLUS

MICRONUTRIENTS

Iron-Sulphur plus Nitrogen

RESULTS
EQUAL

PROFIT

TLLOUICK  Bhbhhneung
GREEN-UP

Apply 1.5-2 ounces/1000 BIG GREEN PLUS for a
beautiful green turf within hours of application.
Micronutrients can be a help in solving your service
problems.

= HARDIER TURF

University experiments have shown turf applied
with micronutrients such as BIG GREEN PLUS to
be more resistant to disease and insects.

WhMAME 3. LESS
NITROGEN USE

Tests have shown that turf color and quality can
be maintained with higher rates of micronutrient
and lesser rates of nitrogen. BIG GREEN PLUS
contains 15% nitrogen, 4% sulphur and 6% iron.
(indilute

€L NON-STAINING "5

BIG GREEN PLUS has been shown to have non-
staining properties when diluted at 3-4 ounces in
3-5 gallons of solution.

“& . AVAILABLE IN BULK

Easy transport, less waste, no handling problems, safer to use when handled in bulk.
ASK ABOUT OUR SPECIAL CONTAINER PROGRAM.

CALL ourtoll free number 1 '800'447"41 31

or write for further information.

manufactured by

BUL

BULKKEM

E EARD

THE BULKKEM CORPORATIO NORTHTOWN ROAD « NORMAL, IL. 61761
U mo'&& ggoou Reader Reply Cu'd.

BULK SUPPLIERS OF LAWN CHEMICALS

1
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