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Defoliators
«  Western hemlocklooper
« Douglas-fir tussockmoth

Bark Beetles

«  Western pinebeetle
* Mountain pinebeetle
« Douglas-firbeetle

« Firengraver

« Pineengraver

« Sprucebeetle

Wood Borers

Damage Agent

M Douglas-fir Beetle
Bl Fir Engraver
Mountain Pine Beetle
B Pine Engraver
B Spruce Beetle
Western Pine Beetle
[0 Douglas-fir Tussock Moth
Bl \Western Hemlock Looper
Western Spruce Budworm
I Balsam Woolly Adelgid
Foliar Diseases
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95 %
defoliation .=

2 U 2009
(dead 2008)

sacl

Slide credit: Don Owens

Susceptible
Stands:

Dense; many
hosts
Multi-story
Chronic

problem
areas
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western
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western hemlocklooper
: =

\ A £ A i
&\ ‘Inch-worm’larva

eats needles

At

*% Many adults in fall
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western hemlock looper: hosts

Preferred hosts vary in different
locations

* InIdaho, preferred hosts are:
 Subalpine fir
* Western red cedar
* Grand fir
* Douglas-fir

: ; * Feeding also occurs on other
Heavy feeding on tree species
subalpine fir

ops and branch
tips hit hardest

e oo
Partially chewed needles
with webbing and frass




per: management

* 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
Parasitoids

6/17/2020
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western hemlock looper: management

Assessing the defoliation severity

No defoliation
0% of foliage is missing, Light defoliation

fading or otherwise 1-33% of foliage affected
‘symptomatic

Severe
>90% of foliage affected

Heavy iati
87-90% of foliage affected

20




uglas-ﬁr tussockmoth
Larva (I Feﬁrﬁale &e B
\ . i »i — 'gg MEES kL Wi

g i 5, 2
Defollates DF true firs, & spruce

Douglas-ﬁrtussock moth the signs
&,Zaz S T SR

_Douglas-ﬁrtussock moth the signs

Tussock moth hairs can
cause ‘tussockosis’
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Visible Defoliation in Northern Idaho
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Douglas-fir tussock moth management

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

Photo: Dr. Tom Coleman, USDA Forest Service

30
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las-fir tussock moth management
Prevention:
+ Silviculture- reduce the host component, limit hosts in the understory

Signal PointAréa, Oct 201‘1 Signal Point Area, July 2012

=

Bark beetles

33
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Bark beetles feed & reproduce in the phloem

Cork
Outer bark that
protects the
cells inside

Aylem
Vascular tissue that
transports water; also
known as sapwood
in trees

Phloem
Heartwood 3 ; ‘—' Vascular tissue
Old, inactive xylem | | that transports food
that helps support -
the tree

Cambium
Tissue that produces
new xylem and phloem

Diagram from Pearson's The Diversity of Life eText

6/17/2020
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find host

www.youtube.com/watch?v=wR5048zsbnc

36
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www.youtube.com/watch?v=wR5048zsbnc

37

www.youtube. com/watch?v=wR5048zsbnc

38

fight defenses die trying

www.youtube.com/watch?v=wR5048zsbnc

39
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fight defenses

die trying

Iy éggs

6/17/2020

¥
larvae feed

Iy éggs

fight defenses

Iyeggs

die trying

14



find host

ore.

offspring exit larvae feed Iyeggs

6/17/2020

fight defenses die trying

offspring exit larvae feed Iy eggs
SV YO ULUDE SORNIERURTISVWIONVOROD.

k4
Toxins &' °
necrosis
{
Defensive

Toxic resin to '~ phloem reactions
flush out beetles * 3 i surround beetles

15



1. Beetles choose weakenedtrees ¢

Co.ntendl‘n g with tree defenses

Pheromones & plant volatiles
can caII in more beetles

6/17/2020

Contendlng with tree defense§

Adds nutrients for beetles and B Produces pouch fungus |

ﬁ plugs sapwood to kill tree | after tree is dead

16



Contendlng with tree defenses
.‘ L i ’I‘!
Adds nutrients for beetles and B Produces pouch fungus ,
plugs sapwood to kill tree after tree is dead

Produces pouch fungus \
7after tree is dead

Bark Beetle Identification

What is the host tree
species?

6/17/2020

17



6/17/2020

Bark Beetle Identification

What do the galleries look
like under thebark?

What are the other signs
and symptoms?

Bark Beetle Identification

GALLERY PAT- SIGNS &
TERN SYMPTOMS

BEETLE SPECIES PRIMARY HOSTS

Mountain pine beetle

All pines, especially

lodgepole, Pitch tubes, boring
ponderosa and dust, fading crown
whitebark pines

Pitch tubes, boring

(o= dust, distinctive

Ponderosa pine enly (-‘*’ ‘-'-’éf‘_‘;é\ gallery, wood
f e ) pecker damage,

- fading crown

Pine engraver 3
Ponderosa pine, =f Ngoli:_l‘t:géib;i
lodgepole pine, west- 5 - 3
¥ ernwhite pine ] d'iﬁfﬂ'ﬁ""

54

18



Bark Beetle Identification

GALLERY PAT- SIGNS &
BEETLE SPECIES PRIMARY HOSTS =B & iR

Douglas-fir beetle —
ﬁrg No pitch tubes,
f boring dust, fading

%g crown

Douglas-fir

Fir engraver
No pitch tubes,
; boring dust,
Grand fir distinctive gallery,
fading crown

o

6/17/2020
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Specific Bark Beetles

56

Western pine beetle ;s
' 4 Dendroctonus brevicomis
2 generations per year in Idaho

» 1stgeneration adults flyin
May/June

« 2ndgeneration

0 adults fly in
Attacks 1 Aug/Sept

il ponderosa pine

57

19



Western plne beetle

R

Old, slow-growers

Western plne beetle
R
Mechanical

[ Defollators/Dlsease
LTRSS

Outbreaks often start due to external disturbance

Western pine beetle

Mortality tends to occur in ‘pockets’

6/17/2020
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Western

B e
Sometimes pitch tubes, § b  hiou &
but ‘blind attacks’ are - Outer bark l

also common beneath the bark ¥ shaved off | 8
L ) N i onid R T v e

6/17/2020

i Wooapeckell"s atlarvae |;| the inner bark §

L At BT n s - e

rn pine beetle management
. 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

63

21



rn pine beetle management
1. Sanitation & Salvage

Remove currently infested trees prior to beetle
emergence

» Western pine beetle typically has 2 generations per year in
Idaho
* 1stgeneration attacks May/June
» 2ndgeneration attacks Aug/Sept

6/17/2020

64

Western pine beetle management

Destroy or remove infeste rom property

65

Western pine beetle management
2. Thinning

Thin to a basal area of 80-100 ft2 per acre

Target Spacing for Western Pine Beetle
Management (90 ft* / Acre)

Tree Diameter | Ft’ [Tree | Spacing | TPA @ Spacing
8 0.35 13%13 256
10 0.55 16X 16 169
12 0.79 18X 20 120
14 1.07 22X22 89
16 1.4 26X 26 64
18 1.77 3030 48
20 2.18 32X32 42
22 2.64 36X 36 33
24 314 A0 X AD 27

66

22



BASAL AREA: a measure of tree density

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

9” dia

12” dia @
8ft2
12” dla
8t
Sumallona

per acre basis

(175 sq ft) 16" dia 20” dia
1.4 ft2 7 dia 2.2 ft?

12” dia
8ft2

8 dia

6/17/2020
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Western pine beetle mana ement

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

68

Mountain pine beetle

Dendroctonus ponderosae
1 generation per year in Idaho

* Adults fly in mid to late
summer

* Overwinter aslarvae

Attacks all
pines in Idaho

69
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Mountam plne beetle
YEE 3o A
Hosts AII plnes found |n Idaho >8 in DBH

E Dense Iodgepole = prlme target - Prefer large- dlameter

e e, A T TR N T W

Mountaln_ plne beetle the ’- ns

3

Boring dust
(frass)

* Vertical “J” géllleries ;
beneath the bark B

6/17/2020
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Mountain pine beetle

Mountain pine beetle

Mountain ine beetle

Can have major outbreaks when conditions are favorable

25
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Mountain pine Queetle

% ;
.____-__-' St. JoeNF, 2

Mountain pine beetle management

1. Sanitation & Salvage

2. Thinning (BA80-100)

3. Pesticides (for high-value trees)

77

Mountain pine beetle management

A ponderosa >10” that are over 80  years oId F

TR R

26



Mountaln Plne beetle man

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

6/17/2020
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las-fir beetle pg.62

Dendroctonus pseudotsugae
1 generation per year in Idaho

* Most overwinter asadults

| ¥ - Flyinmidtolatespring
Attacks ! ﬂ
Douglas-fir & N

down larch

80

Douglas-fir beetle

jov ¥ 470" Foa MM VSR BN R
' Hosts: lar Douglas-flr & down Iarch

27



Do glas-tjr beetle

Large down logs ;‘ Douglas-fir
or larch are highly attractive

% o )
giOutbreaks often associated
with wind events

s — =

Often associated with root disease stressed trees

Do gla?;ﬁr bee

6/17/2020
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Douglas-fir beetle

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

85

Douglas-fir beetle

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

Remove infested trees before snowfall

b

86

A
One gen
s0 have until next springto &%
remove the downed timber. 5

¥ Practically, you have until fall, but logs will
% be infested. Deal with them before snow fli

29



Douglas
Prevention:

DFB Management

You can salvage the dead ones

YW TV VTR

But get t§ESi erfinfested tree! 40

Look‘about a tree length or'so out
from the edge of tMead trees

beetle

Remove large down trees within 1 year

nagement

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

6/17/2020

89

* 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 cp

B0 ¥

90
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\:
i

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

Techwowoar Taasssin [

Using MCH to Protect Trees and Stands
from Douglas-fir Beetle Infestation

* 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)

el W R, Ko Gilrsos ancl Gy . Dlssermman

6/17/2020
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Fir engraver pg.64
Scolytus ventralis

1 generation per year in Idaho

* Most overwinter aslarvae «  Adults fly June-Sept
* Larvae move into the bark

Fir E.ngraver

93
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.FII' engraver_

Salt & pepper mortahty pattern )

MW TG ., SN " UG

kill the top

Fir engraver

S gl | 8 7
[ Armilliaria root rot
ge

Susceptibility increased by
stresses such as:

* Root disease
» Defoliation
* Drought

* Too much water

95

Fir engraver the signs
y j{ i._l1“. . ‘\\u\.

Distinctive horlzontal galleries f

Lo sasr ooy v ey x o w—

6/17/2020

Sometimes just
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. o : ’s ---'—'#.v.

Don’t alm;ays kiII_the tr:eé, previous attac|

Fir engraver

el
by, ®s

UGA1312011

Old attacks cause ring separation & problems at the mill

Thinning e ? iy

+ May help promote i the amount of grand fir 2
vigor, but can make 4 ; g? £ 2 o &
root disease issues e e X i

worse
Sanitation & salvage

» Surveying for current
attacks is difficult

sapwood decay from
pouch fungus

99

6/17/2020
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Pine engraver pg.60

Attacks most
pines in Idaho
L e

Ips pini
2-3 generations per year in Idaho

+ Overwinter as adults

» Fly inearly spring

» Next generationemerges
in ~6weeks

 3rd generation canoccur
in warm and dry years

6/17/2020
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t-. | Il &

. Dense, small-diameter stands | Tops of larger trees

WL ST

Ry e

102
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:&".ép . ‘ SO S el
HIGHLYA'I'I'RACTED TO GREEN PINE SLASH IN SPRING
T ‘ m— 1 ,

Outbreaks are usually caused by poor slash management
104

Pine engraver

Populations
build in down
material

Next generation
can move to
standing trees

in ~6 weeks

35
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Pine engraver

N Mortality " i i )
within "z mile : : Populations
e o : build in down
material

Next generation
can move to
standing trees

in ~6 weeks

Tree probably fell
winter 0f2013-2014 §

108

36



a

§ Piles of reddish boring dust (frass),

7 N = 5 e s NIy

110

ine eng ns

e Sl v BTSEER

pe]

6/17/2020

Star’ shaped galleries,”adu.lts and.l-arvae under-the bark [

37



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

6/17/2020
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Pine engraver management

Slash management is key

Bestfmetccutpineklcte Awus, Sept. Cctee ryNew

» 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

113

Pine engraver management

Large Piles

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

114
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Pine engraver management

Slash management is key

» Avoid creating pine slash piles Nov-July

M EURVRY S Basedon 2 [

. genertbns dof i
Dry out host Beetles per year s possible

* Lop and sc3

* Knock off the bark

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

6/17/2020
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Treeskilled ™% Trees killed
1 by 2ndflight 8 88 by 3rdflight

Eckberg & Kegley 2017

116

Pupae in
i winter,2017

i

39
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Spruce beetle

Dendroctonus rufipennis
2 year lifecycle inldaho

+ Adults fly May-July

Attacks all spruce

) oruce beetle |

15

;;g

Attacks Iar.ge-d'iameter'spe'
119

Spruce beetle
"‘ J,_I.l‘ Lol

N &

ol ¥
Pitch tubes & 2
vertical gallerie

A , [ Crowns don't turn
b q kT S Ul ; slowly fade and needles drop X
h < K- .‘.'.‘\.1 -m lnw_:g; _“..- £ __: E 1

Ol VL) 4
Attacks Iarge-diamet;rspruce
120
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) pruce beetle

Can cause landscape-scale mortality

121

Spruce beetle

| 3
Outbreak (‘h"r

started in 2016 fl
-

/ tod

ik

s

1990s outbreaks

= |
|  EEEnglemann Spruce Cover Type

2019

B Spruce Beetle

Lo

[ 0162017 apruce beetle activity
1591.1994 spruce beatle outbrenk

| Hational Forest

6/17/2020
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Spruce beetle management

1. Remove downed spruce preventatively
2. Sanitation & Salvage

3. Pesticides (for high-value trees)

4. Thinning and species diversity

5. Think about regeneration

123
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Questions on bark beetles?

6/17/2020

124

i, ot L/
Not usually primary
tree killers inldaho

Big and loud!

125

Page 68-71 in fieldguide 1 ‘/
: |

B ; usua yrlmary o
tree Kkillers inldaho

Big and loud!

126
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Flatheaded wood borer

Adult shape is diagnostic, (almond)

127

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

Adult beetle

= About 1% long

129
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Pest management:
step by step

131

132
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When will they attack again?

BEETLE SPECIES LiFE CYCLE

— =
" w
X w

Mountain pine beetle

ELEE U E AN Fly mid-summer

wser;fﬂw Fly May/June & Aug/Sept

Western pine beetle

BECLGLUN Fly early spring — July/Aug

year

45
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When will they attack again?

Douglas-fir beatle

- o

Fir engraver
1 generationyear Fly June - Sept

Fly spring & mid-summer

136

138
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Prevention is thekey

139

Erika Eidson
208-666-8625
eeidson@idl.idaho.qov

140
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