
MANAGEMENT PLANNING

Faced with the threat of imminent gypsy moth defoliation, resource managers are often
not prepared to make sound gypsy moth management decisions relative to their own re-
source management goals. Too often, managers in their haste to react to a gypsy moth
infestation, overreact, by treating areas that are either not susceptible or the consequences
of defoliation have no real bearing on the area ’s management goals. Crisis management
of this nature will only waste time and money and usually lead to the unnecessary appli-
cation of insecticides to the environment.

A gypsy moth management plan can be an invaluable tool for resource managers tasked
with o rganizing and implementing a gypsy moth management program. A well thoughtout
and documented plan will not only provide direction, but also serve as the foundation for
other gypsy moth activities such as biological evaluations and environmental assess-
ments. To this end, the authors hope that the guidelines found in this handbook will
provide most of what is needed to pre-plan gypsy moth management activities.

It is up to the resource manage r, howeve r, to have a clear understanding of the policies
and resource management objectives that will dictate just how these activities will be
developed and implemented.
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Getting Started

 Most resource managers already have defined objectives for managing the forested re-
sources on their facility. The objectives may vary depending on land use patterns, but they’re
essentially defined and described by individual forest stands or management units. If spe-
cific resource management objectives are not spelled out, then now is the time to identify
and define them. Consideration of land use, user groups, and the value and function of the
trees in terms of specific management objective(s) (i.e. shade, noise or visual buffer, aes-
thetics, wildlife habitat, recreation, timber values, security, etc.) should be given for each
management unit. Once established, the objectives for each management unit will become
a critical component for further planning and analysis.

Hazard Rating

Due to the many interrelated factors such as frequency and intensity of defoliation, weather
conditions, and stress caused by other factors such as secondary organisms or drought, the
outcome of a gypsy moth infestation is difficult to predict. Several “rule-of-thumb” models
for predicting tree defoliation and subsequent mortality have been developed  and can give
managers some indication of what to expect. The hazard rating process of a particular man-
agement unit includes: 1) assessment of the susceptibility to defoliation; 2) assessment of
the trees’ condition in terms of health and vulnerability to mortality; and 3) assessing the
predicted outcome on management objectives.

Susceptibility: To evaluate the potential impact that gypsy moth could have within a man-
agement unit, a manager must first determine if the tree species present are those on which
the insect prefers to feed. A list of woody plant species and their preference by the gypsy
moth is given in Section I of the this handbook. In a forest setting, an assessment of the
pooled trees susceptibility is used to estimate the potential for defoliation should local gypsy
moth populations rise. Table 1 shows the relative susceptibility of forest stands based on the
preferred host composition as a percent of the total basal area. This susceptibility rating will
help to determine the relative risk of noticeable defoliation within a given management
unit. When used in conjunction with known egg mass densities, one can also predict the
relative level or extent of the defoliation.
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Table 1. Stand-level susceptibility to gypsy moth defoliation based only on species
composition



Vulnerability:  The term vulnerability is used to define the relative risk or probability of
tree mortality occurring following heavy defoliation caused by gypsy moth. As stated previ-
ously the many interrelated factors and variables involved with predicting actual tree mor-
tality make estimating vulnerability with any level of precision very difficult. Defoliation
intensity and frequency, and stress caused from other agents can greatly intensify the actual
level of tree mortality that occurs. In general however, oaks, particularly the white oak
group, tend to show the highest level of vulnerability. Predictive models using data col-
lected from both the Appalachian Plateau and the Ridge and Valley physiographic prov-
inces indicate that the proportion of oak and the level of defoliation are the strongest indica-
tors for predicting tree mortality. Outside of these variables, both crown condition, when
used as a measure of tree vigor, and the percentage of trees in the white oak species group
can be used to estimate the probability of tree mortality (See figure 5 in Section 1 of the
handbook). Crown condition is measured by estimating the amount of branch dieback rela-
tive to the live crown, presence of sprouting and/or presence of abnormal leaf size, color or
sparse foliage. Three categories are offered to describe crown condition and are presented
in Table 2.
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Table 2. Crown condition rating categories

Assessing Potential Impacts: Once the hazard rating analysis is completed, an assessment
of how the gypsy moth might impact the resource management objectives can be conducted.
Obviously, the severity of the impacts are directly related to species composition and the
importance of the affected host trees. Section I of this manual describes some of the more
common impacts caused by gypsy moth defoliation. Site specific conditions and manage-
ment objectives however, may have other implications and should also be considered.

A timber manager for example, may not be concerned about losing a few trees in an over-
stocked stand, but a recreational manager might be very concerned if the area has a high
scenic or historical value. Again, the value and function of the host trees at risk should
dictate what, if any, remedial action is necessary.



Should the predicted impacts be found acceptable, the manager can allow gypsy moth popu-
lations to develop and decline naturally. Intervention activities are not necessary. Managers
who cannot tolerate the predicted outcome or find themselves in that “grey” area where
some impact is o.k. as long as it’s not excessive will need to identify management thresh-
olds. Essentially, an established threshold is the point (expressed in terms of egg mass den-
sity) at which intervention will be necessary to prevent the predicted impact on your man-
agement objectives. Further discussion on management thresholds can be found in this
handbook in Section IV, Egg Mass Sampling for Decision Making.

Management Alternatives

Currently there are three management options available for managing gypsy moth popula-
tions.

The first option is to do nothing. Just allow “Mother Nature” to take its course, and take
your chances. This is certainly a viable option if the predicted impacts are minimal or you
choose to wait until the second or third year to intervene, if necessary.

The second option is to improve the forest’s resistance to the gypsy moth.  Silvicultural
treatment options have been developed to reduce potential impacts on host hardwood stands
and are recommended based on ecological and silvicultural information. This option is
viable for resource managers that have active forest management programs since it involves
stand manipulation through various cutting practices. This option can potentially reduce a
management unit’s susceptibility and vulnerability, however trees may still require further
protection.

The third option is to apply pesticides. Table 3 presents a comparison of three insecticides
used for gypsy moth control in State and Federal gypsy moth suppression and eradication
programs. These include Dimilin, Bacillus thuringiensis var. kurstaki (Btk), and Gypchek.

Dimilin is a chemically formulated growth regulator and has a good track record for both
reducing gypsy moth population densities and protecting host tree foliage. The active ingre-
dient in Dimilin is diflubenzuron and its mode of action is by interrupting the molting pro-
cess of gypsy moth larvae. Dimilin may affect other immature arthropods that molt and are
exposed to the treatment can also be affected. Members of the insect orders of Coleoptera,
Diptera, Hymenoptera, Lepidoptera and others are known to be affected. Many aquatic in-
vertebrates have shown to be particularly sensitive. The method of uptake is primarily by
ingestion, but some absorption through the cuticle is thought to occur. Mortality occurs
during the next molting attempt which is normally within 7 to10 days.

Btk is a bacterium that is found to occur naturally in soil. This biological insecticide is
produced by a number of manufacturers to control lepidopterous caterpillars such as the
gypsy moth. It has a good track record for preventing defoliation but has had mixed reviews
on its effects of reducing gypsy moth population densities. Btk is considered to be a narrow
spectrum insecticide and will only impact immature moths and butterflies that have an
alkaline pH in their midgut. The mode of action is by midgut paralysis which normally
causes the caterpillar to stop feeding, and death is primarily by starvation. The method of
uptake is through ingestion, and death usually occurs in about seven days.
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Table 3. Comparison of insecticide options for gypsy moth management

Gypchek is another biological insecticide that is registered for gypsy moth control but is not
readily available. Gypchek contains a virus of the genus Baculovirus and is totally unrelated
to viruses that cause disease in humans and other animals. This naturally occurring disease
caused by the nucleopolyhedrosis virus (NPV) is often the cause of population crashes
when gypsy moth densities reach outbreak proportions. Gypchek has an extremely narrow
host range and has no known effect on other beneficial insects. The mode of action of the
virus is by disintegration of internal tissues and organs of the larvae. Gypchek must be
ingested and mortality usually occurs in 10 to14 days.

Gypchek has proven to be effective in protecting host tree foliage and will normally reduce
population densities to innocuous levels. To date, the USDA Forest Service and the Animal
and Plant Health Inspection Service (APHIS) are the only producers of this product. The
process involved in the formulation is difficult and expensive and as a result, limited sup-
plies are available. Several commercial industries are currently trying to improve the for-
mulating process, but so far have been unsuccessful. Gypchek has been made available to
both Federal and State land managers in limited quantities. The product is usually distrib-
uted on a priority basis, with the highest priority going to gypsy moth management pro-
grams that have threatened or endangered species sensitive to other pesticide alternatives.

Conclusion

The flow chart presented on page 1 describes the decision process for developing a gypsy
moth management plan. Detailed information on impacts, hazard rating and management
options are available and should also be reviewed during the planning process.


