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Death is Part of Life



Forest Health 
is impacted 
by multiple 

factors

1 in 5 must 
die for a tree 
to grow 1” in 

diameter

Native 
systems have 

built in 
defenses for 
native pests

Non-native 
pests usually 
have a more 
direct impact

Decline Spiral



Native Forest Pests



Native Forest Pests



Cherry Leaf Spot (CLS) is a fungus that causes purple 
spots on leaves 

Overwinters in buds and infected leaves on the forest 
floor

Infects new leaves in spring/summer. CLS spores from 
infected overstory leaves “rain” down on regeneration

Most CLS research and information is for cherry 
orchards

Cherry Leaf Spot (CLS) 
Blumeriella jaapii



In 2015 started to notice 
CLS impacts 

Nearly 100% black 
cherry regeneration 

mortality

Silvicultural practices 
that once successfully 

regenerated cherry are 
no longer effective

Nitrogen and sulfates 
deposited in the soil 

from industrial 
processes benefited 

black cherry

High density cherry 
stands are most 

susceptible 

Weather also seem to 
play a role in CLS 
infection levels 

Cherry Leaf Spot (CLS) 
Blumeriella jaapii



Cherry Leaf Spot (CLS) 
Blumeriella jaapii

Research

Fungicide treatments

Silvicultural Practices Soil Testing



Cherry Leaf Spot (CLS) 
Blumeriella jaapii

Research Project
• Collaboration with PGC, USDA 

FS, University of Kentucky
• Pre-treatment data 2024/2025
• Treatments 2026 and 2027



Fall Cankerworm (FCW) 
Alsophila pometaria

FCW is an “inchworm” 

Prefer maples but will feed on oaks, ash, basswood, beech, and black cherry, 
among many other hardwoods

Larvae hatch from late April to early May and feed in the spring

Adults are active in the fall, which is how this species gets it name

Female “crawlers” are flightless

When populations become high they usually collapse within 2 years due to 
natural controls (entomopathogens, parasitoids, and insect predators)



• Native throughout 
PA

• Localized outbreaks 
is a normal 
occurrence

• An increased 
number of dark fall 
cankerworm larvae 
can be a sign of a 
heavier infestation

Defoliation in maple

Fall Cankerworm (FCW) 
Alsophila pometaria



0

200

400

600

800

1000

19
64

19
66

19
68

19
72

19
74

19
76

19
80

19
83

19
85

19
87

19
92

19
94

20
03

20
05

20
08

20
10

20
15

20
20

20
22

20
24

Ac
re

 (T
ho

us
an

ds
)

Graph: Forest Defoliation by FCW 1964 - 2024

Fall Cankerworm (FCW) 
Alsophila pometaria



County 1968 1969 1986 2010 Total
Cambria 10 10
Carbon 141 141
Crawford 636 524 1,160
Erie 732 732
Fayette 17 17
Warren 2,419 182 2,601
Total 3,787 705 141 27 4,661

Table: Forest Mortality by FCW (1964 – 2024) 

Notes: 

Tree mortality due to Fall Cankerworm was 

mapped primarily in the northwestern 

Pennsylvania (see map). The table above shows 

the mortality acreage by Fall Cankerworm by year 

and county.

Fall Cankerworm (FCW) 
Alsophila pometaria
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Fall Cankerworm (FCW) 
Alsophila pometaria

200 acres defoliated



Fall Cankerworm (FCW) 
Alsophila pometaria

1,200 acres defoliated



Fall Cankerworm (FCW) 
Alsophila pometaria

80,000 acres defoliated



• June 2024 – mass caterpillar die off

• Fusarium fungus – colonize in digestive system and can cause 100% mortality in larvae

Fall Cankerworm (FCW) 
Alsophila pometaria



• Defoliation, possibly repeat defoliation, 
coupled with 2024 drought impacts has made 
trees especially vulnerable to additional stress

Fall Cankerworm (FCW) 
Alsophila pometaria



• Fall 2024 trapping locations

• 38 sticky bands at 6 locations

• Deployed in Oct/Nov

Fall Cankerworm (FCW) 
Alsophila pometaria



2024 Trap 
catches
• Oct/Nov - Dec

• Ranged from 70-
1500 adults per trap

• Avg 600 crawlers per 
trap

• Southern states use 
45-100/trap as a 
threshold

Fall Cankerworm (FCW) 
Alsophila pometaria

Will it collapse in 2025?



2025 plans

• Conduct egg mass survey in March

• Identify if egg parasitoids are present

• Trap/monitor adult populations

• Continue to learn more about FCW in PA

Management options:

• Historically not needed

• Pesticide treatments with BtK

• Sticky bands in the fall to catch female crawlers also may 
be somewhat effective on individual trees if vigilant and 
replaced often.

Fall Cankerworm (FCW) 
Alsophila pometaria



Northern Walkingstick
Diapheromera femorata (Say) 

Life Cycle 

Egg (2×1.5 ×1.2 mm)
September - May

Adult
August - October

Nymph (5 instars) (11-46 mm)
May - August

Female 
(95 mm)

Male 
(75 mm)

• There are 43 
species of walking 
stick species in 
North America

• The northern 
walking stick is the 
only stick insect of 
economic 
importance in North 
America

 



Robertson et al. 2018

Northern Walkingstick
Diapheromera femorata (Say) 

• Nocturnal herbivore

• Non-functioning wings

•  Facultative 
parthenogenesis

• Species-specific eggs



Cherries and Red Oaks

Northern Walkingstick
Diapheromera femorata (Say) 



1-yr generation

2-yr generation

Ozark Mt.

Ouachita Mt.

Northern Walkingstick
Diapheromera femorata (Say) 

• First infestations 
reported in 1874 in 
Yates County, NY 
and Cumberland 
County, PA

 



Big 

Mountain Rd

Northern Walkingstick
Diapheromera femorata (Say) 

• Scattered 
infestations 
reported in 2017 
& 2018

• Bedford County



Northern Walkingstick
Diapheromera femorata (Say) 
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~ 10 ha

UAS image (2020)

Northern Walkingstick
Diapheromera femorata (Say) 

• 2020 - Cherry and 
oak defoliated

• Adjacent maples 
and non-host trees 
not defoliated

• Historical outbreak 
area

• Two additional 
areas on PGC lands 
experienced 
outbreak in the 
same area 



Northern Walkingstick
Diapheromera femorata (Say) 

• Oak and 
cherry 
defoliation 
in summer 
2020



Northern Walkingstick
Diapheromera femorata (Say) 

• High 
population 
levels

• Eggs “rain” 
down

• Adults will 
drop from 
branches



Northern Walkingstick
Diapheromera femorata (Say) 
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2024 results pending

2024 Survey
• No defoliation on cherry or 

oak observed
• Egg Survey

<1 egg/m2

• No egg trapping in 2025

Management
• Control rarely required 
• Shift species composition 

to less preferred species
• Prescribed fire



UAS image (2021)

Northern Walkingstick
Diapheromera femorata (Say) 

• 1-year post 
defoliation 
event

UAS image (2020)
UAS image (2021)

Liu (2021) Journal of Applied Entomology
https://doi.org/10.1111/jen.12902

https://doi.org/10.1111/jen.12902


Southern Pine Beetle
Dendroctonus frontalis (Zimmermann) 
(Coleoptera: Curculionidae) 

• Native to US & Central America 

• On pines (loblolly, shortleaf, etc.)

• Major pest ($43 m/year) in the south

• Southern PA in 1932 (north range)

• New Jersey & New England expansion 

Southern Pine Beetle
Dendroctonus frontalis



• 3-9 generations/year  

• 26-60 days/generation

• Overwinter in all stages

• Emerge as dogwood 
flowers

• 6-12 year outbreak cycle

• Outbreak lasts for 2-3 
years

Life Cycle 

Oval, white

1.5 x 1.0 mm

 
Wrinkled, legless

2-7 mm

 

Yellowish-white

2-4 mm

 

Cylindrical, 
brown/black

Frontal groove 

Mycangi
um

Southern Pine Beetle
Dendroctonus frontalis



Tree Removal (380 acres)  
in Chester County John Nissen

Infestation at 
Nottingham 
Park

Southern Pine Beetle
Dendroctonus frontalis



Infestation 
at Goat Hill

Pinus rigida
Est. 150-200 acres infested
State & Private Rick Hartlieb

Southern Pine Beetle
Dendroctonus frontalis



Infestation 
at Goat Hill

• Polygon # 7 (87 trees)

• Polygon #13 (22 trees)

• Polygon # 9 (4 trees) 

• Polygons # 8, 10,11, 12 infested

• Polygons #1, 2, 3, 4, 5, 6 uninfested (?)

• 3-20 inches in diameter

• 20-65 ft in height

Southern Pine Beetle
Dendroctonus frontalis



Ground Monitoring 

1 District 2 Office 0

2 Bricker Clearing Trail 0

3 Corls Ridge Rd 0

4 Codorus SP 2

5 Ridge Rd 0

6 Goat Hill 577

7 French Creek SP 7

8 Susquehannock SP 3

12-unit Lindgren funnel trap 
(April-June)

Southern Pine Beetle
Dendroctonus frontalis

Aerial Detection



Monitoring (yearly since 2017)
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Outbreaks (2017-present)
    Nottingham (380 acres – cut & remove)

     Goat Hill (>100 acres – draft plan)

Southern Pine Beetle
Dendroctonus frontalis



Southern Pine Beetle
Dendroctonus frontalis

Spot Suppression
SPB spot controlled by  salvage



Natural Enemies

Thanasimus dubius Fabricius

(Cleoptera: Cleridae) 
Spathius pallidus Ashmead

(Hymenoptera: Braconidae) 

Heydenia unica Cook & Davis

(Hymenoptera: Pteromalidae) 

Southern Pine Beetle
Dendroctonus frontalis



Preventive 
Thinning < 80 ft2 stand basal area   

> 20 ft planting space

Southern Pine Beetle
Dendroctonus frontalis



Southern Pine Beetle
Dendroctonus frontalis

Impact On Forest Ecosystem

• Increased fuel and fire risk (-)

•Changes in forest composition (+/-)

•Changes in understory vegetation (+)

• Impact on associated wildlife species (-/+)

• Impact on endangered & concerned species (-)

• Impact on invasive species (-)

• Impact on soil & plant pathogens (+/-)

• Impact on forest hydrology (-) 

SPB Research



Southern Pine Beetle
Dendroctonus frontalis

Study Design
Started in 2024
5 sites 
      Goat Hill (3), Nottingham (1), Chrome (1)

3 treatments 
     Cut-Remove/Open field, Infested, Uninfested

15 plots (3 plots/site)
     

5 replicates/treatment

* Number of sites and plots/site may change depend on field conditions



It’s Complicated

Some level of mortality is “normal”

We probably won’t know there is a problem until 
there is a problem

Outbreaks typically occur in “cycles” so it could be 
decades before another outbreak occurs

More research needed on native pests

There are other factors that contribute to mortality



What Can We Do?

Forest Resilience – Management, Genetics, Diversity

Research – Ask questions, Be curious

Collaborate, Partner, Information Sharing



Thank You!

Rosa Yoo

ryoo@pa.gov

717-919-6451 (cell)

717-783-5885 (desk)

717-783-2066 (main)

mailto:ryoo@pa.gov
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