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pest of urban and forest trees. Gypsy moth cater-

pillars feed on the leaves of oaks, aspens, and
many other hardwood and conifer trees. During gypsy
moth outbreaks, trees may be completely stripped of
leaves. Although gypsy moth caterpillars rarely kill trees
by themselves, trees weakened by heavy defoliation may
become more susceptible to drought, disease or other
insect pests. In addition, the large hairy caterpillars
annoy people living or recreating in outbreak areas.

T he gypsy moth (Lymantria dispar L.) is an exotic

Managing gypsy moth requires the integration of a vari-
ety of control tactics. Biological control, the use of natural
enemies to control a pest, can be an important part of an
integrated pest management program for gypsy moth.
One biocontrol agent that has recently shown much
promise is a fungal pathogen, Entomophaga maimaiga.

Origin of
Entomophaga maimaiga

Entomophaga maimaiga is a common disease in gypsy
moth populations in its native country of Japan. The fun-
gus was first released into the United States near Boston
in 1910 as part of a program to introduce natural enemies
of gypsy moth. Scientists could find no evidence that the
fungus had become established and the project was
abandoned a few years later. However, the fungus
appeared unexpectedly in several northeastern states in
1989 and caused high mortality in many gypsy moth
populations. Although scientists have several theories,
the strange reappearance of the fungus is still a mystery.

Entomophaga maimaiga was first brought into Michigan in
1991 by scientists at Michigan State University and the
USDA Forest Service. It was released in three sites in
northern lower Michigan and monitored closely.
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Additional introductions have since occurred and the
fungus also is spreading naturally. Entomophaga maimaiga
is now found in much of the northwestern Lower
Peninsula and in some areas of the southern Lower
Peninsula.

Life history of
Entomophaga maimaiga

Entomophaga maimaiga passes the winter as a tough,
thick-walled "resting spore" in the soil and on tree bark.
In May and June, resting spores germinate and produce
sticky spores at the end of a stalk that grows just above
the soil surface. Gypsy moth caterpillars come into con-
tact with these spores in the spring as they search for
suitable leaves to feed on. The fungus digests its way
through the exoskeleton of the caterpillar and grows
inside the body of the caterpillar. Infected caterpillars
may die within one week.

When young caterpillars are affected early in the sum-
mer, the fungus will produce a second type of spore
called conidia. These microscopic spores are spread by
the wind and can infect other caterpillars. The cycle of
conidia production and infection may occur four to nine
times during the summer. When the fungus develops in
large caterpillars, it produces the overwintering resting
spores.

Weather plays an important role in determining how
effective Entomophaga maimaiga will be. Like most fungi,
its spores need moisture and high humidity to germi-
nate. Frequent rainfall during May and June contributes
to the start and spread of Entomophaga maimaiga through
a gypsy moth population. Temperatures of 50 to 80
degrees F enhance fungal growth.
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Figure 1. Gypsy moth larva killed by NPV hanging in an inverted "V"
position.

Figure 2. Dead larva covered with conidia of Entomophaga maimaiga.

Figure 3. Larvae killed by Entomophaga maimaiga often remain
attached to trees.

Distinguishing Entomophaga
maimaiga from NPV

Another disease is common in outbreak populations of
gypsy moth. NPV (nuclearpolyhedrosis virus) is a virus
disease that often causes gypsy moth outbreak popula-
tions to collapse. One important difference between the
two diseases is that NPV is seldom prevalent until gypsy
moth populations reach very high levels. In contrast,
Entomophaga maimaiga may be found even when gypsy
moth populations are low.

Caterpillars killed by NPV often remain attached to the
stem or branches of trees. The bodies of the dead cater-
pillars are soft, filled with a brown liquid and disinte-
grate rapidly. Usually they hang limply in an upside-
down "V" position (Fig. 1).

Caterpillars killed by Entomophaga maimaiga will also
remain attached to tree stems or branches. However, the
bodies tend to be stiff and straight, and the legs extend
stiffly from the body. Some of the dead caterpillars may
have tiny white conidia attached to the hairs on the body
(Fig. 2). The cadavers may remain on the stem well into
the winter (Fig. 3).

The future of
Entomophaga maimaiga

Entomophaga maimaiga may become an important biologi-
cal control of gypsy moth in both low and high popula-
tions. Infections may be more common in years with
rainy spring weather than in years with dry spring
weather. Scientists have found that the fungus is estab-
lished in a number of areas in Michigan. Laboratory and
field studies have shown that Entomophaga maimaiga is
host specific and poses little risk to other insect popula-
tions. It will not affect other animals or humans.
Introductions and evaluation will continue. Although
there is not likely to be any "silver bullet" for gypsy
moth, Entomophaga maimaiga should improve our ability
to manage this pest in Michigan.

MICH[G AN STATE MSU is an Affirmative-Action Equal-Opportunity Institution.
MSU Extension programs are open to all without regard to
UNIVERSITY race, color, national origin, sex, disability, age or religion.

EXTENSION Issued in furtherance of Cooperative Extension work in
agriculture and home economics, acts of May 8, and June

30, 1914, in cooperation with the U.S. Department of
Agriculture. Gail L. Imig, Director, Michigan State University Extension, E. Lansing, M| 48824.

This information is for educational purposes only. Reference to commercial products or trade
names does not imply endorsement by the MSU Extension or bias against those not mentioned.
This bulletin becomes public property upon publication and may be reprinted verbatim as a sep-
arate or within another publication with credit to MSU. Reprinting cannot be used to endorse or
advertise a commercial product or company.

New 5:96-3M-LJ-COL—Price $.50. Single copy free to Michigan residents.
File 27.35 (Pests and Management) Printed on recycled paper using vegetable-based inks.



