
Appendix C – Insect and Disease Conditions 

INSECT AND DISEASE CONDITIONS 

Literally thousands of insect and diseases are present in the forests surrounding the community--or any 
other forested area. Fortunately, like the common cold, most do no serious or lasting damage. But when in 
poor health, trees, like humans, are more prone to infection from other causes; the concept of preventive 
medicine applies to forests, as well. Maintaining forests in good health will prevent problems in the future. For 
the most part, forest insect and disease issues are typical for the region. 

Every summer, insect and disease specialists from the USDA 
Forest Service and Colorado State Forest Service (CSFS) survey 
Colorado’s forests from the air to monitor insect and disease 
outbreaks. These flights are an excellent means of finding new 
areas of insect and disease activity and monitoring trends in 
existing outbreaks. Maps of the previous year’s findings are 
published in January and can be found on the CSFS website at 
https://csfs.colostate.edu/forest-management/common-
forest-insects-diseases/  This link also contains more detailed 
information on the insect and disease issues presented here. 

The unnaturally dense forest conditions that cause the 
potential for hazardous fire also create the potential for 
cyclical insect and disease outbreaks. Trees weakened by 
overcrowding and severe competition for water and sun- 
light are susceptible to invasion by insects and disease. 
When planning wildfire hazard mitigation projects, it is 
important to address current insect or disease issues and 
prevent those that are likely to become a problem. Following 
is information on some of the common forest insect and 
disease problems that have been identified in the region. 

Well maintained forests have a multitude 
of benefits. They are resistant to 
catastrophic fires, insect and disease, 
sustain wildlife populations and are 
pleasant places to be. Colorado State Forest 
Service Photo by Dave Root 
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WESTERN SPRUCE BUDWORM 

The western spruce budworm (WSBW), a defoliating insect of Douglas-fir and spruce, is the primary threat 
to Douglas-fir, white fir and spruce trees in northern Teller County. Depending on the intensity of defoliation, 
budworm may damage or kill the host tree. 

A severe outbreak of WSBW in the late 1980s damaged or killed large areas of Douglas-fir throughout the 
region. Trees with dead branch tips or those with forked or dead tops are legacies of the previous epidemic. 
Many of the dead Douglas-fir were first weakened by 
budworm and then killed by Douglas-fir beetles. 

The grayish, mottled adult moths are active in July and 
August when females lay eggs on the underside of 
needles. Eggs hatch within days and the larvae migrate 
to bark scales where they overwinter. The following 
spring, larvae invade the new buds and feed on the 
emerging needles. Webbing around the new growth is an 
obvious sign of budworm activity and if heavy defoliation 
continues for three to five years, the tree will die. If 
shorter-term defoliation occurs, the branch tips or the 
entire top of the tree could die. 

Natural predators or severe winter weather helps control 
budworm populations, which keeps them at non- 
threatening levels. Spraying with Bacillus thuringensis 
may be useful to protect high value trees, but is not 
practical on a large scale. 

WSBW larva feeding on the needles of Doug- 
las-fir. Note the typical webbing in the bot- 
tom of the photo. Colorado State Forest Service 
photo by David Leatherman 

DOUGLAS-FIR TUSSOCK MOTH 

Do not touch the 
caterpillars of 
Douglas-fir tussock 
moths. The hairs 
can cause severe 
rashes. 

As of this writing, no occurrence of the Douglas-fir tussock moth has been 
seen in Teller County. Since 2014 this defoliator of Douglas-fir, spruce and 
true furs has quickly reached epidemic proportions along the eastern face 
of the Rampart Range from Larkspur to southern El Paso County, and it may 
move to other areas. It cannot be predicted if it will cause damage in the 
future, but residents should be aware of the threat. 

Tussock moth defoliate trees from the top down, like western spruce 
budworm, but rapidly defoliate the trees.  Tussock moths produce no 
webbing, and this is the easiest way to differentiate between the two 
insects. Unlike the western spruce budworm, tussock moths feed on older 
and new needles, and may cause death of the tree a single season. 
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After several seasons of defoliation, the tree may be killed. Often trees severely defoliated may be attacked by 
Douglas-fir bark beetles. 

Eggs typically hatch in late May. Young caterpillars have two tufts of hair at the head and rear of their dark 
bodies. The hairs cause rashes when touched, and some people can develop severe rashes from contact with 
the larvae. 

Caterpillars first feed on the tender new needles, and 
then move to older needles, feeding from the top down 
in the tree. Wind often blows larvae to other trees, 
spreading the infestation. 

Later in the summer, larvae pupate, and the adult 
moths emerge in late July through mid-August. Tussock 
moths may pupate anywhere, and pupal cases may 
be found on trees, rocks or even on buildings. Adult 
moths emerge from the pupal cases after about one 
week. Douglas-fir tussock moth caterpillar. The name 

“tussock moth” comes from the four tufts of hair 
on the caterpillar’s back. Males are rust colored moths with a wing span of about 

one inch. Females are flightless with small wings. Moths 
mate and the female lays up to 350 eggs near the pupal 
case. The moths overwinter as eggs near the mother’s 
pupal case. 

Several natural controls including viruses, predation by birds and cold fall weather may end   outbreaks. 
The naturally occurring virus nuclear polyhedrosis virus (NPV) often attacks tussock moth populations, 
resulting in rapid death of the moths. Also known as wilt disease, the virus may cause sudden ends to 
epidemics. The infected caterpillars hang head down from the branches 
with a wilted appearance. 

Aerial spraying of Bacillus thurengiensis (BT), an insecticide that is derived 
from common soil bacteria, is often used to control the insects over widespread 
areas. When sprayed with BT, larvae discontinue feeding and die of starvation. 

Chemical controls need to be timed to the larval stage and targeted to   the 
top of the tree when high value ornamental trees are sprayed. Common brands 
of insecticides, with the active chemical in parenthesis, used to   control 
tussock moth on individual trees include: Astro (permethrin), Tempo 
(cyfluthrin), Tlaistar or Onyx (bifrenthin), Scimitar (cyhalothrim), Sevin or 
Sevimol (Carbaryl), Confirm or mimic (tebufenozide), or Conserve (spenosad). 
Aerial spraying is most often used to control outbreaks over large areas. 

Douglas-fir tussock moths are best managed by maintaining healthy, diverse 
forest stands. Forest stands composed of mixtures of ponderosa pine and aspen 
tend to be resistant to tussock moth outbreaks and offer greater wildfire 
resistance than pure stands of Douglas-fir. 

Damage to a Douglas- 
fir from Douglas- fir 
tussock moth. Larvae 
begin feeding at the top 
of the tree at about the 
time of bud break and 
defoliate the tree from 
the top down. 
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DWARF MISTLETOE 

Dwarf mistletoe is a parasitic plant that robs moisture and nutrients from the host tree. Over many years, it 
causes the tree to decline in vigor and eventually may cause death. More commonly, the tree declines to the 
point where bark beetles attack and kill it. 

Three common species of dwarf mistletoe are found in the region, each named after its principle host: 
ponderosa pine, lodgepole pine and Douglas-fir. Locally, ponderosa and lodgepole varieties grow on any    
pine species, but Douglas-fir dwarf mistletoe is exclusive to Douglas-fir trees. Spruce, true firs and deciduous 
trees are immune to all three species of dwarf mistletoe. 

The most obvious symptom of dwarf mistletoe infection is the dense, distorted growth of the branches, 
called witch’s brooms because they appear to be twisted or tied in knots. The shoots of ponderosa and 
lodgepole dwarf mistletoe are visible on the branch as thick fingerlike growths extending out of the 
branch or trunk. The shoots of ponderosa and lodgepole dwarf mistletoe are long and obvious to casual 
observations, but Douglas-fir dwarf mistletoe shoots are 
shorter than the needles and are not easy to see. 

Mistletoe shoots are only reproductive structures with no 
photosynthetic function. Removing the shoots from a branch 
does not control dwarf mistletoe, except to temporarily halt 
seed production. Structures called sinkers, (analogous to 
roots in plants) embedded in the wood cause the damage, 
and the mistletoe plant continues to absorb the host tree’s 
water and nutrients. Shoots that are removed grow back in 
two or three years. 

During the growing season, dwarf mistletoe shoots develop 
berries containing a seed. In August, the berries fill with water 
and explode, shooting the seed as far as 40 feet. Most seeds 
strike branches of the host tree and do not travel the full 40    
feet, so the expansion of dwarf mistletoe pockets averages two 
feet per year. When the seed strikes a branch, it germinates and 
the sinkers penetrate the bark into the tree’s conductive tissues. 
The growing mistletoe begins to steal the tree’s food and water. 
The first visible symptom of infection is swelling in the branch at 
the site of the growing mistletoe plant, but nubs of the emerging 
shoots won’t be visible for three years and a shoot won’t bear its 
first seeds until seven years after. As seeds spread, all susceptible 
trees in the vicinity may become infected; it is extremely rare to 
find an isolated infected tree in the forest. 

A ponderosa pine with advanced 
dwarf mistletoe infection. Note the 
heavy contorted “witch’s brooms” 
in the lower branches. After long 
periods of infection, the needles at 
the top of the tree become sparse 
and shorter. Colorado State Forest Service 
photo by Dave Root. 

The tendency of mistletoe to infect all trees in a stand makes eradication difficult. No effective chemical 
treatment exists for mistletoe, and the only way to kill the parasite is to kill the host. In stands where only 
the susceptible species of tree exists, total eradication of the mistletoe would require a clear-cut, which is 
unacceptable to most landowners. 
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Fortunately, mistletoe kills trees slowly, so it is not necessary to eradicate the parasite. The disease can be 
controlled by a program of thinning to increase tree vigor. Pruning the more heavily infected branches also 
helps, even if not all the mistletoe is eliminated. The final step in the process is to replant with non-susceptible 
species so that new trees will grow before the mistletoe kills the remaining trees. 

The spread of mistletoe can be halted by a minimum 40-foot buffer zone between infected and non-infected 
trees. In this situation, cut 20 feet into non-infected trees to remove any mistletoe that is not yet visible; cut 
the remaining 20 feet into the infected stand. Non- infected trees outside the buffer should be checked each 
spring for mistletoe and any infected branches should be immediately pruned before seeds develop. 

In forest stands with mixed tree species, it may be possible to eliminate all mistletoe by retaining only non- 
susceptible trees if they are in good health. 

Dwarf mistletoe treatment is a complicated process that depends on the site conditions and the landowner’s 
tolerance for cutting trees. In most cases, a combination of treatment methods will best suit the landowner’s 
objectives. Consultation with a qualified forester is recommended to develop an effective and acceptable 
treatment plan. 

MOUNTAIN PINE BEETLE 

Due to the massive mountain pine beetle (MPB) epidemic in 
the western United States and Canada, MPB is the most feared 
insect in the forest. Unlike the Western Slope, mountain pine 
beetle is at normal levels in the area. The beetles have crossed 
the Continental Divide in northern Park County and northern 
Larimer County, and activity currently is confined mostly to 
higher altitude lodgepole pine. It presently is not known if or 
when the beetles will reach into the lower-elevation ponderosa 
forests, but where they have reached ponderosa, heavy mortality 
has occurred. 

Adult beetles fly from midsummer through the first frost, 
although the vast majority fly between mid-July through the 
middle of September. Females seek a large, weak tree in which 
to mate and lay eggs. Vigorous trees generate enough pitch 
to prevent the female from burrowing through the bark, and this 
attempt by the tree to prevent entry creates the pitch tubes 
symptomatic of beetle attack. Pitch tubes are not a particularly 
reliable indicator of a successful attack. If pitch tubes are seen, 
check for reddish boring dust (fine sawdust) at the base of the tree 
and in the bark crevices. Boring dust is a more reliable indicator of 
successful attack. 

Boring dust on a ponderosa pine 
after bark beetle attack. The reddish 
brown sawdust at the base of the 
tree and in the bark crevasses is a 
strong indication of successful beetle 
attack. Colorado State Forest Service 
photo by David Leatherman. Once a female penetrates the bark, she hollows out a circular 

mating chamber between the bark and the wood, releasing a 
pheromone (scent) to attract a mate. The pheromone also attracts 
additional females to the tree and the tree is attacked en masse. 
and the wood, releasing a pheromone (scent) to attract a mate. 
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After mating, the female burrows up the trunk between the bark and wood laying eggs. She inoculates the tree 
with spores of bluestain fungus, which provides food for the larvae. The fungus clogs the tissues that conduct 
water throughout the tree, leading to death within a few weeks. 

Eggs hatch within a few days. The developing larvae feed horizontally from the maternal gallery over   winter. 
The vertical maternal gallery and horizontal larval galleries are characteristic of the mountain pine beetle. 
The feeding larvae spread the bluestain fungus horizontally through the tree, and it becomes visible in the 
wood around February. The presence of bluestain is absolute confirmation that beetles have successfully 
attacked a tree. 

Woodpeckers feed on the larvae through the fall and winter. The holes made by the woodpeckers are   a 
visual clue to an infested tree. Untrained observers often are confused by the holes’ woodpeckers make 
when they feed on beetle larvae and sapsuckers feed on the sap. Woodpecker feeding is characterized by 
random holes about one-half inch in diameter that make it appear as though the tree was peppered with a 
shotgun. Sapsuckers, on the other hand, make a small hole about one-eighth inch in diameter, and the holes 
are in straight lines or a grid pattern. Sapsuckers do not indicate the presence of beetles in the tree. 

Although the tree is dead within a few weeks of successful attack, needles remain green until the following 
spring. Within the space of a few weeks, in late May or early 
June the tree will turn straw-yellow and then reddish-brown. 
Once beetles invade a tree, nothing can be done to save it; 
the tree must be cut and disposed of in a way that will kill   
the beetles. No insecticide is available to kill beetles under 
the bark; thus, some sort of mechanical treatment is  
necessary. Any wood greater than four inches in diameter 
may harbor beetles and must be treated. 

Following are treatment options for beetle-infested trees: 
• Move all wood to a landfill or bury it under at least

eight inches of dirt.
• Completely debark any wood that is larger than four

inches in diameter.
• Chip the tree. Many tree services have chippers capable of

chipping large diameter trees. The beetles are killed when
the wood is chipped.

• Cover wood with at least six-mill clear plastic. This method,
known as solar treatment, warms the wood to lethal
temperatures and increases moisture, encouraging mold
growth in the logs, which kills the beetles. Treat the wood
properly for successful control. Cut into firewood lengths
and stack no more than two logs high. Be sure there are
no exposed stubs or sharp edges that might tear the plastic.
Trench around the pile and, if possible, wet down the pile to
encourage mold growth. Cover the pile with plastic, push
the edges of the plastic into the trenches, and seal the
edges with dirt. Check periodically to be sure the plastic has
not torn. If torn, it can be repaired with duct tape.

Mountain pine beetle galleries under 
the bark. The maternal beetle burrowed 
straight up the tree, creating the darker 
central gallery. Larval beetles feed hori- 
zontally, creating the smaller galleries. A 
larva is in the upper right and pupae in 
the lower left. Note the bluestain in the 
wood. Colorado State Forest Service photo by 
David Leatherman. 

Solar treatment of bark 
beetle infested wood must 
begin before April first to 
be effective. 
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It is best to check for infested trees in October of each year – remember that infested trees, although dead, 
are still green at this time. Pitch tubes and boring dust will be the most obvious clues. If infested trees are 
located early, there is adequate time to treat them. 

While no insecticide effectively treats infested trees, spraying with insecticides such as carbaryl or per- 
methrine prevents attack. Preventive sprays will not kill beetles under the bark. Spray trees between May 1st and July 
1st each year for maximum effectiveness. It is not practical to spray every tree on a large tract of land, so 
choosing which trees to spray depends on the landowner’s budget and the value of individual trees to the 
landowner. It is advisable to solicit bids from several different spray companies, as prices can vary widely.  
It also is wise to request and check references. 

Thinning forests for increased health and vigor by far is the best preventive measure for mountain pine 
beetle. Because trees require several years to respond to thinning, it is best done before beetles reach 
epidemic levels. Follow thinning guidelines for wildfire mitigation to reduce susceptibility to MPB. 

DOUGLAS-FIR BEETLE 

Some similarities exist between Douglas-fir beetle and MPB, but there 
are important differences that require different treatment strategies for 
infested trees. 

Both species burrow under the bark to lay eggs and both carry blue stain 
fungus that kills the tree within a few weeks of infestation. Each beetle 
prefers dense stands with large diameter, low vigor trees; thus, thinning 
Douglas-fir for wildfire mitigation also reduces susceptibility to beetles, 

Adult Douglas-fir beetles emerge in mid-June, and a few adults may 
overwinter in trees and emerge as early as April. There are no insec- 
ticides available for treatment of beetle infested trees. Infested trees 
should be treated prior to April of each year to prevent emergence of 
overwintering adults. Effective treatments are whole tree chipping, 
debarking of all wood greater than four inches in diameter, transpor- 
tation to a safe site or landfill, and burying under eight inches of dirt. 
Solar treatments should begin in the fall, preferably early fall. 

Preventative spraying is an option for high value trees. Permethrine or 
carbaryl are effective as Douglas-fir beetle preventatives, but, because of 
the earlier emergence of overwintering adults, spraying should be done in 
April. Preventative sprays are not an effective treatment for infested wood. 

Pitch streamers on the bark 
of a beetle-infested Douglas- 
fir. Not all infested trees will 
exhibit pitch. Trees should be 
checked for boring dust in the 
early fall. Colorado State Forest 
Service photo by Dave Root. 

Unlike MPB-infested trees, Douglas-fir trees do not form pitch tubes when 
attacked, so there may not be an obvious visual indication of infestation. 
Some Douglas-fir bleed sap when attacked, resulting in rivulets of sap on 
the trunk; however, this does not occur in all infested trees. Trees should 
be checked carefully for boring dust in early October. Later in the year, 
woodpecker holes may provide a visual clue that trees are infested. 
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Trees partially defoliated by western spruce budworm are particularly susceptible to attack by Douglas-fir 
beetles. Injury, overcrowding or any conditions that adversely affect the vigor of the tree will make it more 
susceptible. Managing the forest for open, vigorous stands of Douglas-fir is the best prevention. 

IPS (ENGRAVER) BEETLES 

There are several species of these small bark beetles that may infest ponderosa pine piñon pine or 
spruce. They are always present in the forest, but are not currently at epidemic levels. Ips beetles 
usually attack trees less than four inches in diameter and, in such circumstances, may be useful in 
thinning dense stands of young trees. Thus, it usually is not   considered 
as threatening as its larger cousin. Ips will attack larger trees if they 

Ips beetles infest 
untreated slash 
from forest man- 
agement projects. 
Treat slash within 
four to six weeks. 

are severely weakened by disease (most often dwarf mistletoe), or are 
damaged by construction, lightning strikes or in horse corrals where soil 
compaction injures the roots. Like the mountain pine beetle, ips burrow 
beneath the bark and inoculate the tree with bluestain fungus, often 
following mountain pine beetles into larger trees. 

The differences between mountain pine beetle and ips are significant to 
anyone implementing a forest management program. In contrast to MPB, 
which produce one generation per year, ips may produce up to four. Ips become active in spring when the 
weather exceeds 50 degrees F, developing from egg to adult within eight weeks. They continue to attack trees 
until the first fall frosts. For this reason, preventive spraying should be done with permethrin or carbaryl in 
April and repeated in July. When spraying preventively for ips, it is important to spray the branches, as well as 
the trunk. 

Ips attack causes no pitch tubes to form on live trees, so the only visual clue is boring dust or woodpecker 
holes in the trunk. Smaller trees quickly turn reddish- brown, 
but when they attack larger trees, ips often infest only the 
upper portion of the tree.  The first symptom is browning of 
the top, but subsequent generations emerge and continue 
down the tree. 

Ips will infest green slash and downed logs from forest 
management projects. If slash is not promptly treated, ips 
will emerge to attack living trees; treat slash within four to 
six weeks after cutting. If weather conditions permit, thinning 
trees in winter when ips are dormant will prevent problems 
with beetles in slash. However, slash cut after March 1 may 
still be green enough to attract ips when the weather warms. 

The reddish-brown sawdust on this freshly 
cut ponderosa pine slash indicates it has 
been invaded by ips beetles. Adult beetles 
will emerge in eight weeks if the slash is not 
properly treated. Colorado State Forest Service 
photo by Dave Root. 
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Chipping slash will kill ips beetles. Lopping and scattering slash into lengths less than 24 inches promotes rapid 
drying and prevents infestation. Slash cut late in fall that is subsequently infested can be treated or piled and 
burned over the winter, but untreated slash left over the winter will produce live broods the following April. 
Due to their short lifecycle, solar treatment of ips-infested logs is ineffective. Bucking larger diameter logs and 
promptly splitting them into firewood accelerates the drying process and usually is effective in preventing ips 
infestations. 

Many high value trees have been lost as a result of the common, and ultimately costly, practice of 
stacking firewood against green trees. Ips beetles will burrow out of infested firewood directly into 
standing trees. 
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