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Insecticide Options for
Protecting Ash Trees from
Emerald Ash Borer

Id ash borer (Agrilus planipennis
rmaire), an invasive insect native to
sia, has killed tens of millions of ash
rees in urban, rural and forested settings.
This beetle was first discovered in 2002 in
southeast Michigan and Windsor, Ontario. As
of June 2009, emerald ash borer (EAB) infes-
tations were known to be present in 12 states
and two Canadian provinces. Many hom-
eowners, arborists and tree care profession-
als want to protect valuable ash trees from
EAB. Scientists have learned much about this
insect and methods to protect ash trees since
2002. This bulletin is designed to answer
frequently asked questions and provide

the most current information on insecticide
options for controlling EAB.

Answers to Frequently
Asked Questions

What options do | have for treating my
ash trees?

If you elect to treat your ash trees, there are
several insecticide options available and
research has shown that treatments can be
effective. Keep in mind, however, that con-
trolling insects that feed under the bark with
insecticides has always been difficult. This is
especially true with EAB because our native
North American ash trees have little natural
resistance to this pest. In university trials,
some insecticide treatments were effective in

Herms, McCullough, Smitley, Sadof, Williamson, Nixon

some sites, but the same treat-
ments failed in other sites. Further-
more, in some studies conducted
over multiple years, EAB densities
continued to increase in individual
trees despite annual treatment.
Some arborists have combined
treatments to increase the odds of
success (e.g., combining a cover
spray with a systemic treatment).

Our understanding of how EAB
can be managed successfully

with insecticides has increased
substantially in recent years. The
current state of this understanding
is detailed in the bulletin. It is important to
note that research on management of EAB
remains a work in progress. Scientists from
universities, government agencies and com-
panies continue to conduct intensive studies
to understand how and when insecticide
treatments will be most effective.

| know my tree is already infested with
EAB. Will insecticides still be effective?

If a tree has lost more than 50 percent of its
canopy, it is probably too late to save the
tree. Studies have shown that it is best to
begin using insecticides while ash trees are
still relatively healthy. This is because most
of the insecticides used for EAB control act
systemically — the insecticide must be trans-
ported within the tree. In other words, a tree
must be healthy enough to carry a systemic
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Insecticide Options for
Controlling EAB

Insecticides that can effectively control EAB
fall into four categories: (1) systemic insec-
ticides that are applied as soil injections or
drenches; (2) systemic insecticides applied
as trunk injections; (3) systemic insecticides
applied as lower trunk sprays; and (4) pro-
tective cover sprays that are applied to the
trunk, main branches, and (depending on the
label) foliage.

Insecticide formulations and application
methods that have been evaluated for control
of EAB are listed in Table 1. Some are mar-
keted for use by homeowners while others
are intended for use only by professional
applicators. The "active ingredient” refers to
the compound in the product that is actually
toxic to the insect.

Formulations included in Table 1 have been
evaluated in multiple field trials conducted
by the authors. Inclusion of a product in Table
1 does not imply that it is endorsed by the

Table 1. Insecticide options for professionals and homeowners for controlling EAB that
have been tested in multiple university trials. Some products may not be labeled for use in
all states. Some of the listed products failed to protect ash trees when they were applied at
labeled rates. Inclusion of a product in this table does not imply that it is endorsed by the
authors or has been consistently effective for EAB control. See text for details regarding

effectiveness.
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mid-April; in southern Michigan, you should
apply the product by early to mid-May.
When treating larger trees (e.g., with trunks
larger than 12 inches in diameter), treat on
the earlier side of the recommended timing.
Large trees will require more time for uptake
and transportation of the insecticide than will
small trees. Recent tests show that imidaclo-
prid soil treatments can also be successful
when applied in the fall.

Trunk-Injected Systemic Insecticides

Several systemic insecticide products can
be injected directly into the trunk of the
tree including formulations of imidacloprid
and emamectin benzoate (see Table 1). An
advantage of trunk injections is that they can
be used on sites where soil treatments may
not be practical or effective, including trees
growing on excessively wet, compacted or
restricted soil environments. However, trunk
injections do wound the trunk, which may
cause long-term damage, especially if treat-
ments are applied annually.

Products applied as trunk injections are
typically absorbed and transported within
the tree more quickly than soil applications.
Allow three to four weeks for most trunk-
injected products to move through the tree.
Optimal timing of trunk injections occurs
after trees have leafed out in spring but
before EAB eggs have hatched, or generally
between mid-May and mid-June. Uptake of
trunk-injected insecticides will be most effi-
cient when trees are actively transpiring. Best
results are usually obtained by injecting trees
in the morning when soil is moist but not
saturated. Uptake will be slowed by hot after-
noon temperatures and dry soil conditions.

Noninvasive, Systemic Basal
Trunk Sprays

Dinotefuran is labeled for application as a
noninvasive, systemic bark spray for EAB
control. It belongs to the same chemical class
as imidacloprid (neonicotinoids) but is much
more soluble. The formulated insecticide is
sprayed on the lower five to six feet of the
trunk using a common garden sprayer and
low pressure. Research has shown that the
insecticide penetrates the bark and moves
systemically throughout the rest of the tree.
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Dinotefuran can be mixed with surfactants
that may facilitate its movement into the tree,
particularly on large trees with thick bark.
However, in field trials, adding a surfactant
did not consistently increase the amount

of insecticide recovered from the leaves of
treated trees.

The basal trunk spray offers the advantage of
being quick and easy to apply and requires
no special equipment other than a garden
sprayer. This application technique does not
wound the tree, and when applied correctly,
the insecticide does not enter the soil.

Protective Cover Sprays

Insecticides can be sprayed on the trunk,
branches and (depending on the label)
foliage to kill adult EAB beetles as they feed
on ash leaves, and newly hatched larvae as
they chew through the bark. Thorough cover-
age is essential for best results. Products

that have been evaluated as cover sprays for
control of EAB include some specific formula-
tions of permethrin, bifenthrin, cyfluthrin and
carbaryl (see Table 1).

Protective cover sprays are designed to
prevent EAB from entering the tree and will
have no effect on larvae feeding under the
bark. Cover sprays should be timed to occur
when most adult beetles are feeding and
beginning to lay eggs. Adult activity can

be difficult to monitor because there are no

Healthy ash trees that
have been protected
with insecticides
growing next to
untreated ash trees
killed by EAB.



homeowner formulations of imidacloprid,
which are limited by the label to one applica-
tion per year. Homeowners wishing to protect
trees larger than 15-inch DBH should con-
sider having their trees professionally treated.

Treatment programs must comply with any
limits specified on the label regarding the
maximum amount of insecticide that can be
applied per acre during a given year.

Trunk-Injected Systemic Insecticides

Emamectin benzoate ¢ In several inten-
sive studies conducted by MSU and OSU
researchers, a single injection of emamectin
benzoate in mid-May or early June pro-
vided excellent control of EAB for at least
two years, even under high pest pressure.
For example, in a highly-replicated study
conducted on trees ranging in size from 5-
to 20-inch DBH at three sites in Michigan,
untreated trees had an average of 68 to 132
EAB larvae per m? of bark surface, which
represents high pest pressure. In contrast,
trees treated with emamectin benzoate had,
on average, only 0.2 larvae per m?, a reduc-
tion of > 99 percent. When additional trees
were felled and debarked two years after the
emamectin benzoate injection, there were
still virtually no larvae in the treated trees,
while adjacent, untreated trees at the same
sites had hundreds of larvae.

In two OSU studies conducted in Toledo

with street trees ranging in size from 15-

to 25-inch DBH, a single application of
emamectin benzoate also provided excel-
lent control for two years. There was no sign
of canopy decline in treated trees and very
few emergence holes, while the canopies of
adjacent, untreated trees exhibited severe
decline and extremely high numbers of emer-
gence holes.

One study suggests that a single injection of
emamectin benzoate may even control EAB
for three years. Additional studies to further
evaluate the long-term effectiveness of
emamectin benzoate are underway. To date,
this is the only product that controls EAB for
more than one year with a single application.
In addition, in side-by-side comparisons with
other systemic products (neonicotinoids),
emamectin benzoate was more effective.
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Imidacloprid ¢ Trunk injections with imidaclo-
prid products have provided varying degrees
of EAB control in trials conducted at different
sites in Ohio and Michigan. In an MSU study,
larval density in trees treated with Imicide®
injections were reduced by 60 percent to 96
percent, compared to untreated controls.
There was no apparent relationship between
efficacy and trunk diameter or infestation
pressure. In another MSU trial, imidacloprid
trunk injections made in late May were more
effective than those made in mid-July, and
IMA-jet® injections provided higher levels of
control than did Imicide®, perhaps because
the IMA-jet® label calls for a greater amount
of active ingredient to be applied on large
trees. In an OSU study in Toledo, IMA-jet®
provided excellent control of EAB on 15- to
25-inch trees under high pest pressure when
trees were injected annually. However, trees
that were injected every other year were not
consistently protected.

EAB larvae damage
the vascular system of
the tree as they feed,
which interferes with
movement of systemic
insecticides in the

In a discouraging study conducted in Michi-
gan, ash trees continued to decline from one
year to the next despite being injected in
both years with either Bidrin (Inject-A-Cide
B®) or imidacloprid. The imidacloprid treat-
ments consisted of two consecutive years of
Imicide® (10% imidacloprid) applied using
Mauget® micro-injection capsules, or an
experimental 12% formulation of imidaclo-
prid in the first year followed by Pointer™
(5% imidacloprid) in the second year with
both applied using the Wedgle™ Direct-
Inject™ System. All three treatment regimes
suppressed EAB infestation levels in both
years, with Imicide® generally providing

best control under high pest pressure in

both small (six-inch DBH) and larger (16-inch
DBH) caliper trees. However, larval density
increased in treated and untreated trees from
one year to the next. Furthermore, canopy
dieback increased by at least 67 percent in all
treated trees (although this was substantially
less than the amount of dieback observed

in untreated trees). Even consecutive years
of these treatments only slowed ash decline
under severe pest pressure. In another MSU
study, ACECAP® trunk implants (active ingre-
dient is acephate) did not adequately protect
large trees (greater than 15-inch DBH) under
high pest pressure.

tree.



Key Points and Summary
Recommendations
# Insecticides can effectively protect ash trees from EAB.

# Unnecessary insecticide applications waste money. If EAB has
not been detected within 10-15 miles, your trees are at low
risk. Be aware of the status of EAB in your location. Current
maps of known EAB populations can be found at www.emer-
aldashborer.info. Remember, however, that once a county is
quarantined, maps for that county are no longer updated.

# Trees that are already infested and showing signs of canopy
decline when treatments are initiated may continue to decline
in the first year after treatment, and then begin to show
improvement in the second year due to time lag associated
with vascular healing. Trees exhibiting more than 50 percent
canopy decline are unlikely to recover even if treated.

# Emamectin benzoate is the only product tested to date that
controls EAB for more than one year with a single application.
It also provided a higher level of control than other products
in side-by-side studies.

# Soil drenches and injections are most effective when made at
the base of the trunk. Imidacloprid applications made in the
spring or the fall have been shown to be equally effective.

# Soil injections should be no more than 2-4 inches deep, to
avoid placing the insecticide beneath feeder roots.

# To facilitate uptake, systemic trunk and soil insecticides
should be applied when the soil is moist but not saturated or
excessively dry.

# Research and experience suggest that effectiveness of insecti-
cides has been less consistent on larger trees. Research has
not been conducted on trees larger than 25-inch DBH. When
treating very large trees under high pest pressure, it may be
necessary to consider combining two treatment strategies.

# Xytect™ soil treatments are labeled for application at a
higher maximum rate than other imidacloprid formulations,
and we recommend that trees larger than 15-inch DBH be
treated using the highest labeled rate. Merit® imidacloprid
formulations are not labeled for use at this higher rate. When
treating larger trees with Merit® soil treatments, best results
will be obtained with two applications per year. Imidacloprid
formulations for homeowners (Bayer Advanced™ Tree &
Shrub Insect Control and other generic formulations) can be
applied only once per year.

# Homeowners wishing to protect trees larger than 15-inch
DBH should consider having their trees professionally treated.

# Treatment programs must comply with any label restrictions
on the amount of insecticide that can be applied per acre in a
given year.
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