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Have you noticed the crowns and branch 
tips of your white spruce (Picea glauca) 
turning red? Are the new shoots damaged 
or dead? The culprit might just be one of 
the costliest forest pests in North America: 
the spruce budworm.

Let?s look at how we can identify the spruce 
budworm based on understanding its basic 
life cycle and the telltale signs of an 
infestation.

Spruce budworm1 is a pest native to North 
America that defoliates coniferous trees? in 
particular, white spruce (one of Calgary?s 
few native tree species)? and other types of 
spruce and fir.2 It is a major concern for the 
forestry industry in both western and 
eastern Canada, as infestations occur on a 
massive scale and hundreds of thousands of 
hectares of trees are lost each year.

Insect  Profile: Spruce Budworm
By Gordon Hawkes

A stand of trees killed by a spruce budworm 
infestation (Steven Katovich, Bugwood.org)

The good news for the concerned 
gardener, however, is that an infestation 
on individual trees can be treated if dealt 
with early enough. Knowing the spruce 
budworm?s life cycle makes this easier.

The spruce budworm adult is a moth. Like 
all other members of the order 
Lepidoptera (moths and butterflies), it 
goes through four stages in its life cycle: 
egg, larva, pupa, and adult.

The adult moths emerge around late June 
to early July and shortly thereafter begin to 
mate and lay eggs. The eggs hatch within 
about ten days, and the newly hatched 
larvae move into protected nooks and 
crannies on the tree and spin themselves 
silken cocoons in which to hibernate for 

Spruce budworm caterpillar (Neil Thompson, 
University of M aine at Fort Kent, Bugwood.org)

Spruce budworm moth and crysalis (USDA 
Forest Service ? Northeastern Area, USDA 
Forest Service, Bugwood.org)
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Spruce budworm crysalis (Neil Thompson, 
University of M aine at Fort Kent, Bugwood.org)

days later. The cycle starts again, and the 
same tree can be infested year after year.

The damage done during the larval feeding 
stage usually becomes apparent by June, 
when the needles at the top of the tree turn 
reddish-brown. While the tree will survive 
one year of such defoliation, if the infestation 
is severe enough and the same tree is 
attacked each year, the tree will likely die 
within three to five years? or even less for a 
younger tree.

What can be done? Ensuring the health of 
one?s trees by providing good growing 
conditions (e.g., watering appropriately 
when necessary) is the best prevention. 
Healthy trees are less likely to be attacked 
by pests. But if you do detect a spruce 
budworm infestation, you have several 
treatment options.

If you are only dealing with a few small trees, 
you can try removing the larvae from the tree 
by spraying the tree with water to dislodge 
them. Alternatively, a biological control agent 
known as ?Btk? (Bacillus thuringiensis var. 
kurstaki) is also available. It is a bacterium 
naturally occurring in the soil that is not 
known to harm humans, but that is toxic to 
caterpillars. If deemed necessary, pesticides 
are also available. You can always consult with 
an arborist or pesticide applicator for expert 
advice or to manage the problem for you.

Regardless of the treatment option you 
choose, it is important to treat the infestation 
early, before damage is apparent, to limit the 
defoliation of the tree.

fall and winter. Up to this point, no serious 
damage is done to the trees.

Spring is when the damage is done. The 
larvae, which are small and yellowish with 
brown heads, emerge from their cocoons 
from April to May and start to feed almost 
exclusively on new growth? new buds, 
developing shoots, and new needles. They 
create feeding shelters by webbing together 
partially eaten needles. The resulting dead or 
chewed buds webbed together with silken 
thread are a telltale sign that spruce 
budworms have attacked your tree.

When feeding is finished around mid-June, 
the caterpillar is 2.0 to 2.5 cm long, 
reddish-brown with a black head, and two 
rows of white spots along the back. The 
larvae then pupate? form a chrysalis and 
undergo metamorphosis? within the feeding 
shelter and emerge as adult moths about ten 

1 This is a common name for several distinct 
species within the genus Choristoneura. At least 
12 taxa (species) of spruce budworm (order 
Lepidoptera, family Tortricidae, genus 
Choristoneura) are recognized in North America. 
[Nealis V.G. (2008) Spruce Budworms,?
Choristoneura?Lederer (Lepidoptera: Tortricidae). 
In: Capinera J.L. (eds) Encyclopedia of 
Entomology. Springer, Dordrecht. Click here for 
Encyclopedia of Entomology.

2 Eastern spruce budworm (Choristoneura 
fumiferana), western spruce budworm 
(Choristoneura occidentalis), and Two-Year Cycle 
spruce budworm (Choristoneura biennis) all have 
a presence in Alberta, with the western spruce 
budworm found in the foothills of Alberta and 
the Cypress Hills of the Alberta-Saskatchewan 
border, and the eastern spruce budworm found 
in the northern boreal forests. Click here for 
Government of Canada information.


