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Figure 1 — Yellowish orange and reddish colors of faded spruce
are evidence of an intense spruce beetle infestation in Alaska.

he spruce beetle, Dendroctonus

rufipennis (Kirby), is the most

significant natural mortality
agent of mature spruce. Outbreaks of this
beetle have caused extensive spruce
mortality from Alaska to Arizona and
have occurred in every forest with sub-
stantial spruce stands. Spruce beetle
damage results in the loss of 333 to 500
million board feet of spruce saw timber
annually. More than 2.3 million acres of
spruce forests have been infested in
Alaska in the last 7 years with an esti-
mated 30 million trees killed per year at
the peak of the outbreak. In the 1990’s,
spruce beetle outbreaks in Utah infested

more than 122,000 acres and killed more
than 3,000,000 spruce trees. In the past
25 years, outbreaks have resulted in es-
timated losses of more than 25 million
board feet in Montana, 31 million in
Idaho, over 100 million in Arizona, 2
billion in Alaska, and 3 billion in Brit-

ish Columbia (fig. 1).
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Figure 8 — Green trees (“trap trees”) felled to capture emerging spruce beetles.

suppression methods are short-term
responses to existing beetle populations
and, therefore, address only an
immediate need.

Silvicultural Methods

Sanitation overstory removal entails
removal of all infested and susceptible
spruce to encourage regeneration of a
new vigorous stand. Sanitation partial cut
includes the removal of infested and sus-
ceptible spruce to improve the growth
of the residual stand. Sanitation partial
cuts remove most of the larger trees but
may leave a residual stand that is below
the recommended level of basal area.
This residual stand may be more suscep-
tible to windthrow. Pruning the lower
one-third of the live crown of smaller di-
ameter trees significantly reduces the
susceptibility of spruce to beetle attack
in Alaska.

® Trap trees are green trees with a
d.b.h. greater than 12 inches that are
felled before beetle flight. Trap trees can
absorb up to 10 times the number of
spruce beetles that a standing tree will
absorb. Once infested, trap trees must be
removed.

Trap trees shaded from direct sunlight
attract the most beetles. Spruce beetles
attack cool, shaded portions of the trap
tree boles (fig. 8). Felled trees should not
be delimbed. Limbs on the upper side of
the bole provide shade while limbs on
the underside permit the beetles to colo-
nize the underside of the bole by keep-
ing it off the ground.

Past ratios of trap trees to infested
standing trees have ranged from 1:2 to
1:10. Current ratios vary with the size of
the green trees to be felled as traps com-
pared to the number and size of infested
trees and the existing beetle population.



Physical Methods

® Solar heat involves exposing infested
logging residuals or windthrow to direct
sunlight to kill inhabiting larvae. To
maximize brood mortality, all host ma-
terial greater than 8 inches d.b.h. should
be cut into 5-foot lengths. All branches
and debris shading the host material
should be removed. The infested mate-
rial should be rotated at 2-week intervals
during the summer to expose all surfaces.
While using solar heat is effective on
some sites in the Rocky Mountains, it is
not effective in Alaska because summer
temperatures are not warm enough.

Fire involves piling and burning in-
fested logging residuals and windthrow
to destroy inhabiting broods. The infested
material is usually green and difficult to
burn, but only the bark has to be burned
to destroy the inhabiting brood.

Chemical Methods

® Pheromones are chemical substances
produced by insects that influence their
behavior. Synthetic aggregating and anti-
aggregating pheromones increase attrac-

tiveness of trap trees, attract beetles into
trees to be cut, or discourage infestation
of high-value trees. Aggregating phero-
mones are effectively used with trap
trees. Under some circumstances, aggre-
gating pheromones have also been used
successfully in catchment traps to reduce
small, isolated beetle populations.

® Insecticides, such as carbaryl and
pyrethroids, can be applied to the boles
of uninfested trees to kill attacking aduits.
In Alaska, carbaryl applied as a 2 per-
cent spray has provided 100 percent pro-
tection from attacking beetles for at least
2 years.

Assistance

More information about the manage-
ment of the spruce beetle may be ob-
tained from the State Forester’s office or
the U.S. Department of Agriculture, For-
est Service, Forest Health Protection.

The publications listed in the refer-
ences provide more information on the
biology, ecology, and management of the
spruce beetle.
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Pesticides used improperly can be injurious to human beings, animals, and plants.
Follow the directions and heed all precautions on labels. Store pesticides in original
containers under lock and key out of the reach of children and animals — and away
from food and feed.

Apply pesticides so that they do not endanger humans, livestock, crops, beneficial
insects, fish, and wildlife. Do not apply pesticides where there is danger of drift
when honey bees or other pollinating insects are visiting plants, or in ways that may
contaminate water or leave illegal residues. Avoid prolonged inhalation of pesticide
sprays or dusts: wear protective clothing and equipment, if specified on the label. If
your hands become contaminated with a pesticide, do not eat or drink until you have
washed. In case a pesticide is swallowed or gets in the eyes, follow the first aid
treatment given on the label, and get prompt medical attention. If a pesticide is
spilled on your skin or clothing, remove clothing immediately and wash skin
thoroughly.

NOTE: Some States have restrictions on the use
of certain pesticides. Check your State and local
regulations. Also, because registrations of
pesticides are under constant review by the U.S.
Environmental Protection Agency, consuit your
local forest pathologist, county agriculture agent,
or State extension specialist to be sure the intended
use is still registered.

NOTE: Registration of pesticides are under
constant review by the Federal Protection Agency.
Use only pesticides that bear the EPA registration
number and carry appropriate directions.
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