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Legal and Effective Early Season
Grub Control

urfgrass managers are becoming aware of the possibleimpact of
the Food Quality Protection Act (FQPA), a new federal law

governing pesticide usage in the United States. Turf managers

ignored the FQPA, enacted to determine how much pesticideresidue will
be tolerated on agricultural products, because at first reading this bill
seems to focus on agricultural commodities rather than turf. However,
two provisions of thislaw may have profound effects on the avail ability
of older organophosphate and carbamate insecticidesthat are traditional
products used in turf insect management programs. =

Thefirstissueisthat thecost of reevaluating
older productsfallsnot onthegovernment but on
the chemical companies that wish to manufac-
ture and market these products. This reevalua-
tion expense that may cost millions of dollars
may hot be economically feasible for pesticides
that arenot used on major agricultural commodi-
ties such as corn or cotton. Moreover, the EPA
judgestheimpact of any one pesticideover all of
the commoditiesit might be applied toincluding
ornamental plantings. To protect their products
to their largest markets, chemical companies
may voluntarily give up registrations on minor
crops to lower the overall usage of a particular
product. Minor useinsecticides, including many
insecticides used primarily by the turf and land-
scape market, may not be unsafe but could be
dropped by chemical companies for economic
reasons.

The second issue is an acknowledgment of
the suspected increased sensitivity of small chil-
dren to pesticides. The EPA will most likely
decreasetheresiduetoleranceonall agricultura
crops by afactor of ten to ensure the safety of
children. Chemicals that were considered safe
under the ol der guidelinesmay not passthe new,
more stringent tolerances. Products that are not
considered safefor major agricultural commodi-
ties might not be supported for registration for
minor crop used by chemical companies.

Although turf managers are rightly con-
cerned about the possible loss of insecticides
that they have depended upon for may yearsfor
pest control, the Food Quality Protection Act
provides for a streamlined (less costly and less
delay) registration process for certain environ-
mentally-friendly products. These products are
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There is great potential for
abuse of this product if turf
managers use it
indiscriminately, that is
without regard to the
likelihood of having
damaging population of
insects on treated areas
some time in the future.
For this reason
Imidacloprid should be
used before egg hatch only
in those turfgrass areas
that consistently have high
grub populations.

The use of an IGR on
scarab grub populations
late in the fall as they
prepare to move down into
the soil for winter as well
as the application to grubs
in late spring as they
prepare to pupate is ill
advised for this reason.
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considered compatible with IPM principles in-
cluding biologically based products and new
chemistries.

New Chemistries

Imidaclopridisanew chemistry, broad spec-
trum, longresidual insecticideregisteredby Miles
to control soil and crown inhabiting insects in
turfgrass. This includes scarab grubs such as
Japanese beetle, European chafer, Asiatic gar-
denbeetle, May and Junebestles, Oriental beetle,
northernand southern masked chafer, green June
beetleand black turfgrass Ataeniusandturfgrass
inhabiting weevils such as billbugs and annual
bluegrassweevil. Imidacl oprid haslow mamma-
lian toxicity and carries a“ Caution” label. This
newly registered insecticide that has shown suf-
ficient residual activity inturfgrassto control the
fall brood of annual scarab grubs when applied
the previous spring or summer.

There has been considerable debate among
turfgrass entomol ogi sts about the use of insecti-
cides such as Imidacloprid that are designed to
be used before the size and damage potential of
the insect population is known. That is, these
produces are applied before insect eggs are
hatched and many times, several months before
they arelaid. Thereisgreat potential for abuse of
this product if turf managers use it indiscrimi-
nately, that iswithout regard to the likelihood of
having damaging popul ation of insectsontreated
areas some time in the future. For this reason
Imidacloprid should be used before egg hatch
only in those turfgrass areas that consistently
have high grub populations.

Insect Growth Regulators

Aspart of normal growth and development,
insects molt regularly. This processis governed
by several natural hormones, which regulate the
production of new chitin, destruction of old
chitin, and the development from immature to
adult. Insect Growth Regulators (IGR) areinsec-
ticides that interfere with the normal molting
process. Some | GRs accel erate the molting pro-
cess, while others signal the insect to remainin
animmaturestage. Halofenozide (Mach 2) isthe
first of anovel classesof compoundswithunique
mode of action that interferes with the normal
insect molting process by mimicking the action
of the natural insect molting hormone ecdysone.
Highdosesof thesel GR productstypically cause
rapid insect mortality, while sublethal effects
include rapid maturation to the adult stage, lar-
vae showing deformities, and larvae undergoing
additional larval molts instead of changing to

pupa. Specific IGR products have shown activ-
ity against scarab grubs, cutworms and sod we-
bwormes.

Insect growth regulators typically require
ingestion for optimum activity so it isimportant
that the target insect is actively feeding when
they are applied. The use of an IGR on scarab
grub populations late in the fall as they prepare
to move down into the soil for winter aswell as
the application to grubs in late spring as they
prepareto pupate isill advised for this reason.

Laboratory Data

Laboratory studies suggested that early lar-
val stages are susceptibleto insect growth regu-
lators. However, there is a fairly wide range of
activity among closely related insects such as
different species of scarab grubs. For example,
Figure 1 showsthecumulativemortality of small,
first instar (just after they hatch from the egg)
Japanese bestle, oriental beetle, and European
chafer grubs placed in soil with Halofenozide
applied at a rate of 3 ppm. Notice that thereis
rapid mortality of Japanese beetle grubsstarting
at week 2, with 100% Japanese beetle mortality
occurring 3 weeks post treatment. By compari-
son, oriental beetle grub mortality was reduced
and delayed, withfinal cumulativemortality at 6
weeks reaching 98%. First instar European cha-
fer grubs appeared to berelatively insensitiveto
Hal of enozide with cumul ative mortality not ex-
ceeded 25% over the duration of the study.

Figures 2 and 3 show theresultsof identical
laboratory studiesagainst largethirdinstar grubs
inlate fall (Figure 2), and again in early spring
(Figure 3). These studies also suggest that Japa-
nese beetle grubs are more sensitive to
Halofenozide, followed by oriental beetle and
then European chafer. Older, larger grubs of all
three species appear less sensitive to
Halofenozide than are first instar grubs. This
difference may be less critical against Japanese
beetles where grub mortality ultimately reaches
100%, however, noticethat significant mortality
is delayed and fall grubs may move down into
the soil to escape the cold and spring grubs to
pupate (see mortality at 3 weeks).

Thirdinstar grubs appeared much moretol-
erant of this growth regulator than first instar
oriental beetlegrubsmaking early application of
Hal ofenozidecritical for reasonablecontrol . Grub
age and size did not affect the activity of
Halofenozide against European chafers, as all
stages tested appeared relatively insensitive to
this product.
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Figure 1

Activity of Halofenozide Against First Instar Grubs
in Laboratory Study
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These studies also suggest
that Japanese beetle grubs
are more sensitive to
Halofenozide, followed by
oriental beetle and then
European chafer.

Grub age and size did not
affect the activity of
Halofenozide against
European chafers, as all
stages tested appeared
relatively insensitive to this
product.
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Notice that high Japanese
beetle grub mortality was
recorded using either
Halofenozide or
Imidacloprid at all three
application dates.
Imidacloprid was also
effective against oriental
beetle regardless of
application timing.

Our research suggests that
for these three grub
species early applications
of Imidacloprid while
convenient may not have
minimal impact on success
if grubs are feeding on the
surface.
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Figure 3

Activity of Halofenozide Against Spring Grubs
in Laboratory Study
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Figure 4
Impact of Application Date on Field Efficacy of
Halofenozide (H) & Imidacloprid Against
Japanese Beetle (JB), Oriental Beetle (OB),
European Chafer (EC) & Asiatic Garden Beetle (AGB) Grubs
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In the Field

L aboratory studieswhileinterestingcanonly
be used as a guide to what might be expected in
the field. Field studies were conducted in New
York (M. Villani), Rhode Island (S. Alm), and
Connecticut (R. Cowles) against Japanesebeetle,
oriental beetle, European chafer, and Asiatic
garden beetle grubs in turfgrass plots. These
plots were treated with a 1 Ib./acre rate
Halofenozide and afield rate of Imidaclopridin
mid June (about 1 month before grub eggs could
be expected to hatch in the plots), mid July (just
asgrubswere hatching from their eggs) and mid
August (the conventional applicationtimewhen
amixture of first, second, and third instar grubs
might be expected in the plots. Figure 4 is a
summary of the effect of application timing and
grub species on the field activity of these two
products.

Notice that high Japanese beetle grub mor-
tality wasrecorded using either Halofenozide or
Imidacloprid at all three application dates.
Imidacloprid was al so effective against oriental
beetle regardless of application timing. There
wasaslight but significant decreasein European
chafer mortality at the August application date

when compared with early application dates.
Our research suggests that for these three grub
speciesearly applications of Imidacloprid while
convenient may not have minimal impact on
successif grubs are feeding on the surface. The
early or late applications of Halofenozide were
somewhat | ess effective than applicationstimed
with egg hatch. As in our laboratory studies
Halofenozide provided margina reduction of
European chafer grubs regardless of application
date.

Asiatic garden beetle grubsweretol erant of
application of Imidacloprid at thefield rate with
marginally adequate control when applied at egg
hatch and poor control when applied in June or
August. Plots in which Halofenozide was ap-
plied actually had 35-48% more Asiatic garden
beetlegrubsthandid surrounding untreated pl ots.
This unusual situation may have occurred if
Halofenozide was not toxic to Asiatic garden
beetles but reduced other grub species in the
Halofenozide plots thus reducing competition
for grassroots. Alternatively predatorsand para-
sitesthat reduced Asiatic garden beetle grubsin
untreated plots may have been reduced in plots
treated with Hal ofenozide and Imidacloprid.
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National IPM Grant
Received by Cornell

Cornell Turfgrass Team member, Frank
Rossi, and the Director of Northeast Regional
IPM Program in NY, Jim Van Kirk, received a
grant from the National Science Foundation
Center for Integrated Pest Management (CIPM)
to develop elements of a golf course IPM pro-
gram for the Northeast Region. This grant will
fund a regional conference on golf course IPM
principles, so that criteria can be agreed upon to
recognize the variety of management activities
implemented on golf coursesto minimize pesti-
cide use.

The CIPM grant is for one year to bring
regional turfgrass specialists and leaders in the
golf turf industry together. Specifically, the
project will explore the development of apoints
rating system that accumul ates with each action
taken by the turf manager, so that the total score

demonstrates the commitment to implementing
IPM programs. Industry support for the funding
was received from the Northeast Golf Course
Superintendent Association, the Metropolitan
gold Course Superintendents Association, and
Audubon International. Steering committee
meetings will be held this summer and the IPM
Principles Conference is expected to be held
next fall or winter.

Easy to Read Golf and
Wildlife Book

The founder and president of Audubon In-
ternational, Ron Dodson, has published a book
through Ann Arbor Presstitled Managing Wild-
life Habitat on Golf Courses. Thisisawonderful
book that outlinesthe basi c aspects of managing
wildlife habitat on human managed landscapes,
in this case golf courses. The book provides an
overview of the golf course from a wildlife
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Alternatively predators and
parasites that reduced
Asiatic garden beetle grubs
in untreated plots may
have been reduced in plots
treated with Halofenozide
and Imidacloprid.

Cornell Turfgrass Team
member, Frank Rossi, and
the Director of Northeast
Regional IPM Program in
NY, Jim Van Kirk, received
a grant from the National
Science Foundation Center
for Integrated Pest
Management (CIPM) to
develop elements of a golf
course IPM program for
the Northeast Region.
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