
6/17/2020

1

major forest insects
in northernIdaho

Erika Eidson & Tom Eckberg  
Forest Health Specialist  
Idaho Department of Lands

The insects in this
presentation are

native

They are only called pestswhen
they interfere directly with our goals

Forest HealthResources

IDL Forest Health  
208-769-1525

Tom Eckberg Erika Eidson
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Defoliators
• Western hemlocklooper
• Douglas-fir tussockmoth

BarkBeetles
• Western pinebeetle
• Mountain pinebeetle
• Douglas-firbeetle
• Firengraver
• Pineengraver
• Sprucebeetle

Wood Borers

Today’s
bugs…

2019
Activity

2019
Activity

westernspruce  
budworm

western
hemlock  
looper

Douglas-fir  
tussock  

moth
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Defoliators

Larvae feed
on treefoliage

Bill Ciesla

Trees maysurvive
defoliation

20112007
33%
defoliation

Slidecredit:DonOwens

Slidecredit:DonOwens

20112007
60%
defoliation

Topkill
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Slidecredit:DonOwens

2009
(dead 2008)

2007

95%
defoliation

Susceptible
Stands:

• Dense; many  
hosts

• Multi-story

• Chronic
problem
areas
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Specific Defoliators

2019
Activity

westernspruce  
budworm

western
hemlock
looper

Douglas-fir
tussock

moth

western hemlocklooper
‘Inch-worm’ larva  

eats needles

Many adults in fall

Defoliation
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westernhemlocklooper:hosts

• Preferred hosts vary in different
locations

• In Idaho, preferred hosts are:
• Subalpine fir
• Western red cedar
• Grand fir
• Douglas‐fir

• Feeding also occurs on other
tree speciesHeavy feeding on  

subalpine fir

westernhemlocklooper:thesigns

Partially chewed needles  
with webbing and frass

Tops and branch
tips hit hardest
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westernhemlocklooper:management

NPV infection

Parasitoids

• Populations crash on their own due to natural  
enemies. Outbreaks usually last ~2 years in Idaho

• Insecticide sprays are available but proper  
assessment and timing are critical

• Salvage trees that  
are likely to die  
within 1‐2 years

• Well‐spaced, even‐
aged, mixed species  
stands = less damage

westernhemlocklooper:management
Assessing the defoliation severity

No defoliation
0% of foliage is missing,  

fading or otherwise  
symptomatic

Light defoliation
1-33% of foliage affected Moderate defoliation

34-66% of foliage affected
Heavy defoliation
67-90% of foliage affected

Severe defoliation
>90% of foliage affected
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Douglas-fir tussockmoth
Female & egg massLarva

Male

Damage

Defoliates DF, true firs, & spruce

Douglas-fir tussockmoth: thesigns

Larvae feed onneedles

No webbing

Douglas-fir tussockmoth: thesigns
Tussock moth hairs can  

cause ‘tussockosis’
Rusty tussock moth

DFTM
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Outbreaks: boom and bust cycle

Modeled future risk

Historic  
Outbreaks

·;
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2018. 2019 Defoliation by  
Douglas-fir Tussock Moth
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2018defoliabon
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Douglas-fir tussockmoth:monitoring
Pheromone-bated sticky trap DFTM egg masses

Outbreak is on the horizon

Douglas-fir tussockmothmanagement

Photo: Dr. Tom Coleman, USDA Forest Service

During an outbreak:
• Populations usually crash within a few years due to natural enemies (NPV,  

parasitoids, predators, starvation)

• Pesticides are sometimes used, but are not often recommended
• Salvage heavily damaged trees within 1-2 years

NPV Pesticide spray
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Douglas-fir tussockmothmanagement
Prevention:
• Silviculture- reduce the host component, limit hosts in the understory

Signal Point Area, Oct 2011 Signal Point Area, July 2012

Questions on defoliators?

Bark beetles

about the size of a
grain ofrice

typically kill trees
within oneyear
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Diagram from Pearson’s The Diversity of LifeeText

Barkbeetlesfeed& reproduceinthephloem

Phloem
Vascular tissue  
that transports food

barkbeetle  
lifecycle

b
find host

arkbeetle  
lifecycle

Erika Eidson
Videos: It’s a Goopy Mess When Pines and Beetles Duke it Out | Deep Look | PBS Digital Studios |https://www.youtube.com/watch?v=wR5O48zsbnc
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b rk
lifecycle

find host bore in

a beetle

Erika Eidson
Videos: It’s a Goopy Mess When Pines and Beetles Duke it Out | Deep Look | PBS Digital Studios |https://www.youtube.com/watch?v=wR5O48zsbnc

b rkbe
lifecycle

find host

a
bore in fight defenses

etle

Erika Eidson
Videos: It’s a Goopy Mess When Pines and Beetles Duke it Out | Deep Look | PBS Digital Studios |https://www.youtube.com/watch?v=wR5O48zsbnc

b rkbe tle
lifecycle

find host

a
bore in fight defenses

e
die trying

Erika Eidson
Videos: It’s a Goopy Mess When Pines and Beetles Duke it Out | Deep Look | PBS Digital Studios |https://www.youtube.com/watch?v=wR5O48zsbnc
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Erika Eidson
Videos: It’s a Goopy Mess When Pines and Beetles Duke it Out | Deep Look | PBS Digital Studios |https://www.youtube.com/watch?v=wR5O48zsbnc

b rkbe tle
lifecycle

find host

a
bore in fight defenses

e
die trying

lay eggs

Erika Eidson
Videos: It’s a Goopy Mess When Pines and Beetles Duke it Out | Deep Look | PBS Digital Studios |https://www.youtube.com/watch?v=wR5O48zsbnc

b rkbe tle
yclife c le

find host

a
bore in fight defenses

e
die trying

larvae feed lay eggs

Erika Eidson
Videos: It’s a Goopy Mess When Pines and Beetles Duke it Out | Deep Look | PBS Digital Studios |https://www.youtube.com/watch?v=wR5O48zsbnc

b rkbe tle
fe yc

bore infind host fight defenses

a e
li c le

die trying

offspring exit larvae feed lay eggs
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Videos: It’s a Goopy Mess When Pines and Beetles Duke it Out | Deep Look | PBS Digital Studios |https://www.youtube.com/watch?v=wR5O48zsbnc

b rkbe tle
l fe yc

bore infind host fight defenses

a e
i c le

die trying

offspring exit larvae feed lay eggsErika Eidsofnly off

Videos: It’s a Goopy Mess When Pines and Beetles Duke it Out | Deep Look | PBS Digital Studios |https://www.youtube.com/watch?v=wR5O48zsbnc

b rkbe tle
l fe yc

bore infind host fight defenses

a e
i c le

die trying

offspring exit larvae feed lay eggsErika Eidsofnly off

Trees fight back

Toxins &
necrosis

Toxic resin to
flush out beetles

Defensive  
phloem reactions 
surround beetles
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Contending with tree defenses

1. Beetles choose weakenedtrees

Down Dry Dense Damaged

Contending with tree defenses

2. Beetlesmass-attack

Pheromones & plant volatiles  
can call in more beetles

Contending with tree defenses
Adds nutrients for beetles and

plugs sapwood to kill tree
Produces pouch fungus

after tree is dead

3. Beetles bring infungi

46
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Contending with tree defenses
Adds nutrients for beetles and

plugs sapwood to kill tree
Produces pouch fungus

after tree is dead

3. Beetles bring infungi

Contending with tree defenses
Adds nutrients for beetles and

plugs sapwood to kill tree
Produces pouch fungus

after tree is dead

3. Beetles bring infungi

What is the host tree
species?

What do the galleries look
like under thebark?

What are the other signs
and symptoms?

Bark Beetle Identification
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What is the host tree
species?

What do the galleries look
like under thebark?

What are the other signs
and symptoms?

Bark Beetle Identification

What is the host tree
species?

What do the galleries look
like under thebark?

What are the other signs
and symptoms?

Bark Beetle Identification

Bark Beetle Identification
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Bark Beetle Identification

Specific Bark Beetles

Western pine beetle pg. 56

Dendroctonus brevicomis

2 generations per year in Idaho

• 1st generation adults fly in
May/June

• 2nd generation  
adults fly in  
Aug/SeptAttacks  

ponderosa pine

55
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Western pine beetle

Dense stands over 10”

Hosts: Ponderosa pine > 6 in DBH

Old, slow-growers

Western pine beetle

Outbreaks often start due to external disturbance

Drought

Mechanical
damage

Fire damage

Defoliators/Disease

Western pine beetle

Mortality tends to occur in ‘pockets’
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Western pine beetle: the signs

Sometimes pitch tubes,  
but ‘blind attacks’ are  

also common
Winding galleries  
beneath the bark

Outer bark  
shaved off

Western pine beetle

Woodpeckers eat larvae in the inner bark

Western pine beetle management
1. Sanitation & Salvage
Remove currently infested trees prior to beetle
emergence

• Survey for trees that have western pine beetle signs with
crowns that are still green
• Don’t just chase the red & dead trees, but remember

pouch fungus degrades volume of killed trees

• Western pine beetle typically has 2 generations per year in  
Idaho
• 1st generation attacks May/June
• 2nd generation attacks Aug/Sept

61
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Western pine beetle management
1. Sanitation & Salvage
Remove currently infested trees prior to beetle
emergence

• Survey for trees that have western pine beetle signs with
crowns that are still green
• Don’t just chase the red & dead trees, but remember

pouch fungus degrades volume of killed trees

• Western pine beetle typically has 2 generations per year in  
Idaho
• 1st generation attacks May/June
• 2nd generation attacks Aug/Sept

Western pine beetle management

Destroy or remove infested materials from property

Western pine beetle management
2. Thinning
Thin to a basal area of 80-100 ft2 per acre
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BASAL AREA: a measure of tree density

Sum all on a  
per acre basis  
(175 sq ft)

18” dia
1.8 ft2

12” dia
.8 ft2

16” dia
1.4 ft2

.4 ft2

.5 ft2

12” dia
.8 ft2

13” dia
.9 ft2

13” dia
.9 ft2

12” dia
.8 ft2

20” dia
2.2 ft27” dia

.3 ft2

9” dia

8” dia

20 inches

4.5 ft.

Estimate area in feet2 of each  
tree in an acre (measured at dbh)

Western pine beetle management
3. Pesticides
Can treat individual high-
value trees with pesticides

• Carbaryl bark spray
• Need complete coverage
• Restrictions near water
• Short-term

• Tree injections
• May have mixed results

• Expensive

Mountain pine beetle
Dendroctonus ponderosae

1 generation per year in Idaho

• Adults fly in mid to late
summer

• Overwinter as larvae

Attacks all
pines in Idaho
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Mountain pine beetle

Dense lodgepole = prime target

Hosts:All pines found in Idaho >8 in DBH

Prefer large-diameter

Mountain pine beetle: the signs

Pitch tubes

Boring dust  
(frass)

Mountain pine beetle: the signs

Vertical “J” galleries
beneath the bark
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Mountain pine beetle

Western pine beetle

Mountain pine beetle

Normally kills small groups or individuals

Mountain pine beetle

Can have major outbreaks when conditions are favorable
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Mountain pine beetle

Lookout pass,2002 St. JoeNF, 2010

Mountain pine beetle management

1. Sanitation & Salvage

2. Thinning (BA80-100)

3. Pesticides (for high-value trees)

Mountain pine beetle management

Avoid dense stands of lodgepole >8” or  
ponderosa >10” that are over 80 years old
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Mountain pine beetle management
Verbenone
Anti-aggregation pheromone
pouches

• Trick beetles into thinking tree  
is already fully occupied

• Provide protection for 1 year
• Not 100% effective
• Only works for mountain pine

beetle

Douglas-fir beetle pg.62

Dendroctonus pseudotsugae

1 generation per year in Idaho

• Most overwinter asadults
• Fly in mid to late spring

Attacks  
Douglas-fir &  
down larch

Douglas-firbeetle

Dense and recently burned stands are high risk

Hosts: large-diameter Douglas-fir & down larch
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Douglas-firbeetle
Large down logs of Douglas-fir

or larch are highly attractive

Outbreaks often associated  
with wind events

Douglas-firbeetle

Often associated with root disease stressed trees

Douglas-fir beetle: thesigns

No pitch tubes, reddish frass Vertical “J” galleries
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Douglas-fir beetlemanagement

During an outbreak:

• Sanitation and salvage-
remove currently infested  
trees prior to beetle  
emergence

• Trap trees- create log  
decks during beetle flight,  
remove them prior to beetle  
emergence

Douglas-fir beetlemanagement

During an outbreak:

• Sanitation and salvage-
remove currently infested  
trees prior to beetle  
emergence

• Trap trees- create log  
decks during beetle flight,  
remove them prior to beetle
emergence

Beetles emerge in spring

Remove infested trees before snowfall

One generation per year…  
so have until next spring to  
remove the downed timber.

Practically, you have until fall, but logs will  
be infested. Deal with them before snow flies!
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DFB Management

You can salvage the dead ones

But get these green infested trees too

Look about a tree length or so out  
from the edge of the dead trees

Douglas-fir beetlemanagement
Prevention:
• Remove large down trees within 1 year

• Thinning: reduce stand density to below 120 ft2 per acre
• Watch out for

root disease

• Reduce Douglas-fir
component to below
50%

• MCH can be applied
in high-risk areas

MCH Deployment
• MCH bubble caps stapled to  

trees/brush/fence posts as high  
as you can reach on shady side

• Placed at roughly 40 foot spacing  
throughout the unit

• Target dosage = 30 per acre
~$60/AC + cost of application

• One app./ year; late March-April  
(prior to flight)

Bubble cap
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• MCH bubble caps stapled to  
trees/brush/fence posts as high  
as you can reach on shady side

• Placed at roughly 40 foot spacing  
throughout the unit

• Target dosage = 30 per acre
~$60/AC + cost of application

• One app./ year; late March-April  
(prior to flight)

MCH Deployment

Bubble cap

Fir engraver pg.64

Scolytus ventralis

1 generation per year in Idaho

• Most overwinter aslarvae
• Larvae move into the bark

• Adults flyJune-Sept

Attacks grand fir

I  ,• •.-I.'

:;.

• Fir E,ngraver
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Fir engraver

Salt & pepper mortality pattern

Host: grand fir of all sizes

Sometimes just
kill the top

Susceptibility increased by
stresses such as:

• Root disease

• Defoliation

• Drought

• Too much water

Fir engraver
Armilliaria root rot

Fir engraver: the signs

Distinctive horizontal galleries
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Fir engraver

Don’t always kill the tree, previous attacks become buried in wood

Fir engraver

Old attacks cause ring separation & problems at the mill

Fir engravermanagement
Thinning

• May help promote  
vigor, but can make  
root disease issues  
worse

Sanitation & salvage

• Surveying for current
attacks is difficult

• Harvest early to limit
sapwood decay from
pouch fungus

Reduce the amount of grand fir

97
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Pine engraver pg.60

Ips pini

2-3 generations per year in Idaho

• Overwinter asadults
• Fly inearly spring
• Next generationemerges  

in ~6weeks
• 3rd generation canoccur

in warm and dry yearsAttacks most  
pines in Idaho

Pine engraver

Dense, small-diameter stands

Hosts: usually lodgepole and ponderosa pine >3 in DBH

Tops of larger trees

100
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Pine engraver

Outbreaks are usually caused by poor slash management

HIGHLYATTRACTED TO GREEN PINE SLASH IN SPRING

Pine engraver

Outbreaks are usually caused by poor slash management

HIGHLYATTRACTED TO GREEN PINE SLASH IN SPRING

Anything >3” diameter

Pine engraver

Populations  
build in down  
material

Next generation  
can move to  
standing trees  

in ~6 weeks
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Pine engraver

Populations  
build in down  
material

Next generation  
can move to  
standing trees  

in ~6 weeks

Mortality  
within ¼ mile

Slash pile

Pine engraver

Outbreaks are usually caused by poor slash management

or winter stormdamage

Tree probably fell  
winter of2013-2014

106
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Picture taken April 10, 2015

Tree probably fell over
winter of 2013‐14

Pine engraver: the signs

Piles of reddish boring dust (frass), no pitch tubes

Pine engraver: the signs

‘Star’ shaped galleries, adults and larvae under the bark
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Pine engraver management
Slash management is key

• Avoid creating pine slash piles or firewood Nov-July

• Clean up winter/spring storm damage

• Dry out host material as quickly as possible

• Lop and scatter

• Knock off the bark

• Outbreaks usually subside if there is no fresh slash in
spring

Pine engraver management
Slash management is key

• BAesvtotiidmcerteoactiuntgppinineeissllaatsehApugileussto,     Srefiprte,wOocot,deaNrolyvN-Jouvl.y

• Clean up winter/spring storm damage

• Dry out host material as quickly as possible

• Lop and scatter

• Knock off the bark

• Outbreaks usually subside if there is no fresh slash in
spring

Pine engraver management

Large Piles

• Build slash pile large  
enough to continue to  
attract beetles deeper  
into the pile

112
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Pine engraver management
Slash management is key

• Outbreaks usually subside if there is no fresh slash in
spring

• Avoid creating pine slash piles Nov-July

• Clean up winter/sBparisnegdstoonrm2damage

• Dry out host mgateenriearlaatsioqnusickolfy      as possible
beetles per year

• Lop and scatter

• Knock off the bark

Treeskilled  
by 2ndflight

Trees killed  
by 3rdflight

Eckberg & Kegley 2017

Pupae in  
winter,2017

New adultin  
Nov,2018

Normal y overwinter as adults after second generation,but…

115
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Spruce beetle
Dendroctonus rufipennis

2 year lifecycle inIdaho

• Adults flyMay-July

Attacks all spruce

Photo: WilliamCiesla

Attacks large-diameterspruce

Sprucebeetle

Photo: Steve Munson

Attacks large-diameterspruce

Sprucebeetle

Pitch tubes &  
vertical galleries

Crowns don’t turn bright red, they
slowly fade and needles drop
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Cancauselandscape-scalemortality

Sprucebeetle
Colorado, 2012

Sprucebeetle

1990s outbreaks

Outbreak
started in 2016

2019

Spruce beetlemanagement
1. Remove downed spruce preventatively

2. Sanitation & Salvage

3. Pesticides (for high-value trees)

4. Thinning and speciesdiversity

5. Think about regeneration
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Questions on bark beetles?

Wood Borers

Big andloud!
Not usuallyprimary
tree killers inIdaho

Wood Borers

Big andloud!
Not usuallyprimary
tree killers inIdaho

Page 68-71 in fieldguide
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Flatheaded wood borer

about 1½” long

Note typical  
“horseshoe nail”  
shape of larva

Many other species…

Adult shape is diagnostic, (almond)
P. 69

Some species initially feed under bark,  
then work down into wood

Note holes

LARVAE

About 1 ½” long

Boring frass is
like wood shavings

Long horned beetles
(Round headed borers)

LARVAE

Adult beetle

P.68

Not as flat behind head
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Secondary beetles &
wood borers

Pest management:  
step bystep

Step 1:
Identify the culprit

130
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Step 2:
Where are they now?

Step 3:
How much time do I have?

When will they attack again?

Fly mid-summer

Fly May/June & Aug/Sept

Fly early spring – July/Aug

133
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When will they attack again?

Fly spring & mid-summer

Fly June - Sept

Step 4:
Decide on treatment plan

Step 4:
Decide on treatment plan

• No action

• Sanitation & salvage

• Pesticides

• Pheromones

• Preventative silviculture - thinning
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Prevention is thekey

Erika Eidson
208-666-8625

eeidson@idl.idaho.gov
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