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Decline Spiral

Discase decline spiral from:
Manion, P. D. 1991. Tree
disease cong epts. Scoond
edition. Prentice-Hall, Inc.,
Englewood Cliffs, New
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CONCEPTS

PALL D MANION

Forest Health
is impacted
by multiple

factors

Native
systems have
built in
defenses for
native pests

1in 5 must
die for a tree
togrow 1”7 in
diameter

Non-native
pests usually
have a more
direct impact
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Cherry Leat Spot (CLS)

Blumeriella jaapii

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

Infected leaves

In spring, fungus
forms fruiting bodies
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leaves on the ground



Cherry Leat Spot (CLS)

Blumeriella jaapii

In 2015 started to notice

CLS impacts

Silvicultural practices

that once successfully
regenerated cherry are
no longer effective

High density cherry
stands are most
susceptible

Nearly 100% black
cherry regeneration
mortality

Nitrogen and sulfates
deposited in the soil
from industrial
processes benefited
black cherry

Weather also seem to
play a role in CLS
infection levels



Cherry Leat Spot (CLS)

Blumeriella jaapii

Researc

Soil Testing

Fungicide treatments



Cherry Leat Spot (CLS)

Blumeriella jaapii

Figure 3. Schematic of one site of the experimental design. Sites are split into ~ 10-acre haves with aerial
fungicide treatments randomly applied to a half. Within each half. are 50, 10° radius subplots within

which we will randomly apply our fertilization treatments.

Treatments Resea I’Ch PFOJeCt
- - * Collaboration with PGC, USDA
S NCASSLERERS TIROTIIERS FS, University of Kentucky
: sl R * Pre-treatment data 2024/2025
ingl rational Fertilizer r
| @ S oo e @ o iafecn * Treatments 2026 and 2027
........ z Annual Peak N Fertilizer
Annual Peak N Fertilizer + S
........ § Naturally Recruited Seedlings
‘% Planted Black Cherry Seedlings
FUNGICIDE CONTROL
FUNGICIDE/
FERTILIZER

FERTILIZER




Fall Cankerworm (FCW)

Alsophila pometaria

Photo credits :

JEDewey {top right); WM
Giesla {topleft, bottom & left)
{www bugwaad.ang)

Mary Alice Bassa {right]

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)



Fall Cankerworm (FCW)

Alsophila pometaria

 Native throughout
PA

 Localized outbreaks
is a normal
occurrence

* An increased
number of dark fall
cankerworm larvae
can be a sign of a
heavier inféstation

Defoliation in maple




Fall Cankerworm (FCW)

Alsophila pometaria

Fall Cankerworm

Detection in Pennsylvania
(By Aerial Survey)

.7,

""'m pennsylvania
\ DEPARTMENT OF CONSERVATION

AND NATURAL RESOURCES

B 1964 - 1973 1984 - 1993 [ 2004 - 2013
1974 - 1983 [0 1994 - 2003 [ 2014 - 2022

By 20230525

Graph: Forest Defoliation by FCW 1964 - 2024
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Fall Cankerworm (FCW)

Alsophila pometaria PA

Pennsylvania Aerial Detection Table: Forest Mortality by FCW (1964 — 2024)
Forest Damages by Fall Cankerworm
A (1964 - 2024) County 1968)  1969| 1986| 2010]  Total
B 1000 Cambria 10 10
‘ Carbon 141 141
( 500 Crawford 636 524 1,160
Erie 732 732
. ﬂ > Fayette 17 17
g 600 Warren 2,419 182 2,601
1 3 Total 3,787 705 141 27| 4,661
| é 400 S
5 i Notes:
v 200 \ Tree mortality due to Fall Cankerworm was
\ A mapped primarily in the northwestern
O e e e e e e M T Lo Pennsylvania (see map). The table above shows
— © © O NI 00 00 00 0 O 0 © © © b I o N .
- ARSI SSSIII338R the mortality acreage by Fall Cankerworm by year
Ty Tomor Created by Feb. 22, 2025) and county.




Fall Cankerworm (FCW)

Alsophila pometaria

5 2022 Fall Cankerworm\Damage
200 acres defoliated @ [ =" ™™

Washington

Franklin
74

Sources: Esri, USGS, NOAA




Fall Cankerworm (FCW)

Alsophila pometaria

1,200 acres defoliated

Indiana

Butor 2023 Fall Cankerworm-Damage
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Sources: Esri, USGS, NOAA




Fall Cankerworm (FCW)

Alsophila pometaria
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Fall Cankerworm (FCW)

Alsophila pometaria

« 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

August 13, 2024

(Released Thursday, Aug. 15, 2024)

Valid 8 a.m. EDT

Intensity.

|:| MNone [:| D2 Severe Drought

DO Abnormally Dry - D3 Extreme Drought
|:| D1 Moderate Drought - D4 Exceptional Drought
The Drought Monitor focuses on broad-scale condiions

Local conditions may vary. For more information on the
Drought Monitor, go to htips.#droughtmonitor. unl. edu/About aspx

Author:
Curtis Riganti
Mational Drought Mitigation Center

droughtmonitor.unl.edu



Fall Cankerworm (FCW)

Alsophila pometaria
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Fall Cankerworm (FCW)

Alsophila pometaria PA

2024 Fall Cankerworm Traps - FD4

Date |Trap# Site Name Tree Spp| DEH GP5 Coordinate Insp Date | fF Cnify | Insptor Name Motes (Bycatch)
10/25/24 | 1 LM - N. Branch Sale RO | 26 | 407313 /91353 | 12/10/24 |J 700 \| Wentzel
10/25/24 | 2 LM - Hickory Flats Rd RO | 23 | 405579 73 11554 | 17/i0/24 ) @00 Wentzel
2024 Tra p 10/30/24 | 3 LM - Marsall Fields Tr RO | 20 | 406374 7913 47 | 12/10/24a) 350 Wentzel
Y 10/30/24 | 4 LM - Kuhntown Rd RO | 21| 406 13-79 13 266 | 12/10/2al =00 Wentzel
CatCheS 10/30/24 | 5 M- Tunnel Rd RO | 16 | 205 358 78 15 6.1 | 12/10/2 300 Wentzel
10/30/24 | & [ - M. Str. Loop Tr RO | 27 | 405 186 -79 14 42.8 | 12/10/2 365 Wentzel
10/30/24 | 7 Kooser 5P RO | 19 | 403 181 -78 13 281 | 12/10/2 500 Wenizel
° Oct/ NOV - DeC 10/30/24 ] KS - Pollinator Field RO 15 | 40 3 384 -79 16 29.6 | 12/10/ 350 Wentzel
10/30/24 | 9 KS - RRNA Monument RM | 17 | 403 406 -79 17 430 | 13/10/3 | 400 Wenizel
10/30/24 | 10 K5 - RRNA Homestead BC 26 | 40 3 442 -79 18 221 | 12/10/ 500 Wentzel 2 spotted lanternfly
° Ran Ed from 70' 11/1/24 | 11 K5 - Fire Tower Rd BC 23 | 40 2 578 -79 18 5.6 12.-f1cr,f11 550 Wenizel 1 spotted lanternly
150 adults per trap 11/1/24 | 12 KS - lones Mill Run Rd RO | 24 | 403 82-79 15 480 | 12/10/f4| 400 Wentzel
11/1/24 | 13 KS-Jones Mill Run Sale RO | 27 | 40234-7915476 | 12/10/fa| 700 Wenizel
11/1/24 | 14 LHSP - Beltz Rd East RO | 23 | 401438 79 14 396 | 12/4/ 540 Peck
® AVg 600 CraW|erS per 11/1/24 | 15 LHSP - Beltz Rd West RO | 21| 401265-7915257 | 12/4/f | s20 Peck spiders, stink bugs
trap 11/4/24 | 16 LHSP - office RO | 25 | 4003407913314 | 1248 | 730 Peck
11/4/24 | 17 LHSP - entrance RO | 21| 400324-791388 | 12/4/f | 750 Peck spiders
11/4/24 | 18 LHSP - Buck Run Rd 1 RO | 22 | 400347 75 14 327 | 12/4/§ | 810 Peck
d SOUthern States use 11/4/24 | 19 LHSP - Martz T RO | 23 | 40047079 18415 | 12/4/§)8 | &0 Peck
45_ 100 /trap as a 11/4/24 | 20 LHSP - Buck Run Rd 2 RO 20 | 401130-79 14 358 | 12/a/fh 320 Peck
11/4/24 | 21 LHSP - Jones Mill Rd 1 RO | 27 | 400257 -79 15 35.0 | 14/ | 410 Peck
th re5h0|d 11/a/24 | 22 LHSP - Jones Mill Rd 2 RO | 30 | 40175-7915516 | 12/4/8 | 340 Peck spiders, wasp
11/4/24 | 23 BH-Glade Rd 1 BC 75 | 400596 -79 18 238 | 17/i0/§4 | 450 Wenizel
11/4/24 | 24 BH - Glade Rd 2 RO | 21 | 3959 294 -79 17 426 | 12/10/§a | 800 Wentzel
11/4/24 | 25 BH - Glade Rd 3 RO | 25 | 395035 -79 17 186 | 12/10/§4 | 950 Wenizel
11/4/24 | 26 EH - Cale Run Rd RO | 22 | 395934-79 17566 | 12/10/8 | 750 Wentzel
11/4/24 | 27 BH - Actual Blue Hole RO | 23 | 30 58 050 -79 17 50.7 | 12/10/8 | 700 Wenizel
11/4/24 | 28 BH - Pletcher Rd RO | 20 | 3957 519 -79 19 288 | 12/10/% | 850 Wentzel
11/7/24 | 29 MD - Shelt. Rock Rd N RO | 17 | 39 47 335-79 8 481 | 13/10/ 1,000 Hosselrode
11/7/24 | 30 MD - Shelt. Rock Rd 5 RO | 24 | 3946 47.7 -79 9 544 | 12/10/ B50 Hosselrode
11/7/24 | 31 MD - Big Burn Sale RO | 20 | 39 46 296 -79 10 37.8 | 12/10/24 | 1,200 Hosselrode
11/7/24 | 32 MD - Christner Rd RO | 1B | 39 45 51.8 -79 11 19.6 | 12/10/2 350 Hosselrode
11/7/24 | 33 MD - 5. Wolf Rock Rd RO | 27 | 3045517 -79 9 281 | 12/10/28[ 1,010 Hosselrode
- - - 11/8/24 | 34 PD-Skyline Dr Lick Rn RO | 19 | 39 49 51.7 -79 40 46.1 | 12/4/24§ 650 Yoder
Wl " |t COI Ia pse |n 2025? 11/8/24 | 35 PO-Skyline Dr Shp Rd RO 20 | 39 49 247 -79 40 498 | 12/4/24 750 Yoder
11/8/24 | 36 PD - Skyline Dr RO | 21 | 39 49 12.4 -79 40 54.9 | 12/4/24 N 1,000 Yoder
11/8/24 | 37 PD-Skyline Dr Krby Rd RO | 21 | 39 48 487 79 41 151 | 12/4/24 |\ 1500) Yoder
11/8/24 | 38 PD - Kirby Rd RO | 20 | 39 47 53.0 -79 40 36.0 | 12/4/24 |\ 70/ Yoder




Fall Cankerworm (FCW)

Alsophila pometaria

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.



Northern Walkingstick
Diapheromera femorata (Say)

Egg (2x1.5 x1.2 mm) Nymph (5 instars) (11-46 mm)
September - May pan S » There are 43

. . species of walking

stick species in
North America

Adult
_ August - October _—

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

A Female
7" VAN (95 mm)




Northern Walkingstick

Diapheromera femorata (Say)

« Nocturnal herbivore
« Non-functioning wings

 Facultative
parthenogenesis

 Species-specific eggs

Robertson et al. 2018



Northern Walkingstick

Diapheromera femorata (Say)

Table 1. Reported host species of Diapheromera femorara in North America

Family Species Comman name Preference * Reference
Altingiaceae Liguidambar styracifiue L. Sweetgum oo Terry (1972)
Betulaceae Betula papyrifera Marshall Paper birch ks WIDNR (1957}, Wilson (1971)
Coryins umericana Marshall American hazelnut i Severin & Severin (1911h)
Corylus cornuta Marshall Beaked hazel ki Wilson (1971)
Cannnabaceae Celtis occidentalis L. Hackberry s CSLP (1973)
Cornaceae Cornus flovida 1. Tlowering dogwon] b Wilson (1971)
Cricaceae Vuceinium sp. Blueberry s Wilson (1971)
IFabaceae Gleditsia triacanthos 1. Honey locust Lo Terry (1972)

Anonymous { 1887h). Wilson

Robinia psendoacacia | Black locus! 'SLP (1973), Hargrove

. (19
e Wilso
ITr1 ~)akKs
& . i (% h INR (19592 7
Quercus marilandica Muenchh.  Blackjack oak Lanad Terry (1972)
Ouercus moniana Willd. Chestnut oak otk Anonymous {1887a)

Quercus rub

@ L. Northern red oak s Anonymous (1887a)

Quercus siellaie Wangenh, Post oak = l'erry (1972)
s Wilson {1971), Graham (1937},
Quercus veluting |Lam, Black oak A3 “Anonyinous (1887a)
Hamamelidoceas  Hamamelis virginiona 1. Witch-hazel s Giraham (1937)
. . Wilson {(1971), Anonymous
Juglandacene Carya spp. Hickory Lo NAO ( lsg'-‘a)nm Ymous
Lauraceac Sassafras albidim (Null.) Nees Sassalras *+ Terry (1972)
i Wilson (1972), Severin & Severin
Malvaceae I ricona L. ASSW ] 4>
alvaceae Tilia americana | Basswood (1911b1, WIDNR (195
Myricaceae Compronia peregrina (1..) Coult.  Sweet femn Ll Wilson (1971}, Graham (1937)
Nyssaceae Nyssa syfvatica Marshall Black gum . Terry (1972)

Oleaceae Fraxinus spp. Ash o Wilson (1971)
Pinaceae Pinus rigid Pitch pine % Wilsan (1971}
Platanaceae Platanus ¢ American sycamore b lerry (1972)
Rosacene Amelanchier sp Juncberry i Wilson (1971)
Fragaria sp. Strawberry i Wilson (1971)
Malus dome Apple ke Wilsan (1971)
Pronus cerasus 1. Sour cherry s Oatman (1965)
Prunus persica (L..) Batsch Peach e Anonymous (1887b)
Prunus seroting Ehrh. Black cherry 00 Wilson (1971}, Graham (1937)
Rosa sp. Rose i Wilson (1971)
Salicaceae Populis grandideniata Michaux  Bigtooth aspen £ Wilson (1971)
Populus trennidoides Michx Quaking aspen L incnd Wilson (1971)
Ulmaceae Ulmius americana L. American ¢lm b3 Lerry (1972)
Vilaceae Vitis sp. Wild grape 2 Wilson (1971)

ased on reluli

eeding observed mn the licld. *#4* highly preferred. 44 preferred, #* less prefemmed, * rarely used.



Northern Walkingstick

Diapheromera femorata (Say)

e First infestations
reported in 1874 in

I A o PN Yates County, NY
2-yr generation & and Cumberland

# # # # # # 2

SHE SN Y County, PA

CANADA

UNITED STATES— .2, * * *\* * ¢ + le¥+74 -
! ’.-‘“_‘ o
Ozark Mt sty 1-yr generation

Ouachlta Mt """" 9 4

T ) .b | 'e ’ ! : ; "
ton _ A & 1 A,

@  Historical outbreaks . p ) AL W X
" 'MIEXICO.,. Ly O3 h

Jog™ . ‘::A' '— .i- ad . : e :»-‘ S



Northern Walkingstick

Diapheromera femorata (Say)

Shreves Chapel State Gallle

 Scattered
infestations
reported in 2017
& 2018

¢ BedfOrd County Creeks‘ide_a;;:i

Resort & Ranchs ¥

19
Mountain Rd

S Valley Mea. ~ Far

/’/\\ i



Northern Walkingstick

Diapheromera femorata (Say)
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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

L R e
VAW 40!
1. | -

UAS image (2020) &+ %'




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

32
1

2019 2020 2021 2022 2023
Year

PA

2024 Survey
* No defoliation on cherry or
oak observed
- Egg Survey
<1 egg/m?
« No egg trapping in 2025

Management

« Control rarely required

« Shift species composition
to less preferred species

« Prescribed fire



Northern Walkingstick

Diapheromera femorata (Say)

« 1-year post
defoliation
event

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

 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

Life Cycle

Yellowish-white

« 26-60 days/generation

ylindrical,
brown/black

”
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« Overwinter in all stages

« Emerge as dogwood
flowers

« 6-12 year outbreak cycle

UGA1669054a

Pval, white o
15 % 1.0 mm e Qutbreak lasts for 2-3
2.7 mm years

Wrinkled, legle



Southern Pine Beetle

Dendroctonus frontalis

Infestation at
Nottingham
Park




Southern Pine Beetle
Dendroctonus frontalis

Goat Hill Wild Plant Sanctuary
Southem Pine Beetle Infestation
West Nottingham Township. Chester County

Infestation el =
at Goat Hill : | N



Southern Pine Beetle

Dendroctonus frontalis

Appendix 6

- Goat Hill Wild Plant Sanctuary Southern Pine Beetle Survey Polygons

Infe Station ' Polygon # 7 (87 trees)
at Goat Hill - Polygon #13 (22 trees)

* Polygon # 9 (4 trees) | =
- Polygons # 8, 10 A1, 12 mfested
- Polygons #1 2,34, 5, 6oumnfested( )
'+ 3-20inches in diameter -

. 20-65 ftin height
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Southern Pine Beetle
Dendroctonus frontalis

<

PA

12-unit Lindgren funnel trap

Ground Monitoring Aerial Detection

District 2 Office

Bricker Clearing Trail

Corls Ridge Rd

Codorus SP
Ridge Rd
Goat Hill

French Creek SP

Susquehannock SP




Southern Pine Beetle
Dendroctonus frontalis

Outbreaks (2017-present)

.  Nottingham (380 acres - cut & remove)
o Goat Hill (>100 acres - draft plan)

Monitoring (yearly since 2017)

1400 2017  m2018

1200 m2019 m2020
2021 2023

=
o O
o O
oo

Beetles/trap

Goat Hill Nottingham
Site




Southern Pine Beetle

Dendroctonus frontalis

Spot Suppression

(C) sPB spot controlled by salvage

(D) SPB spots controlled by cut-and-leave

standing standing



Southern Pine Beetle
Dendroctonus frontalis

Natural Enemies

Heydenia unica Cook & Davis

(Hymenoptera: Pteromalidae) Spathius pallidus Ashmead
(Hymenoptera: Braconidae)

Thanasimus dubius Fabricius
(Cleoptera: Cleridae)

UGA0013010



Southern Pine Beetle

Dendroctonus frontalis

Preventive
Thinning < 80 ft2 stand basal area

> 20 ft planting space




Southern Pine Beetle
Dendroctonus frontalis

Increased fuel and fire risk (-)

Changes in forest composition (+/-)

* Changes in understory vegetation (+)

* Impact on associated wildlife species (-/+)

* Impact on endangered & concerned species (-)
e Impact on invasive species (-)

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

* Impact on forest hydrology (-)



Southern Pine Beetle
Dendroctonus frontalis

Goat Hill WPS

pennsylvania West Nottingham Township, Chester County N

DEPARTMENT OF CONSERVATION William Penn State Forest

AND NATURAL RESOURCES :
Map Date: October 30, 2023

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

DBiscase decline spiral from:
s ot et Some level of mortality is “norma

|”

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

, \"H“‘ Outbreaks typically occur in “cycles” so it could be

\‘ \X } decades before another outbreak occurs
N \
\\H‘_ %_

Poor
fertility

" ! f!‘
fungL -I\f,-"" \
“~beap—— - Verticillium |
~ wil I~
£y .
! Frost

LY
AY
Sai
compaction

More research needed on native pests

There are other factors that contribute to mortality

Outside climatically
adapied ranga




What Can We Do?

Forest Resilience — Management, Genetics, Diversity

Research — Ask questions, Be curious

Collaborate, Partner, Information Sharing
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