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TITLE: Evaluating and monitoring black cherry health trends in response to multi-year stressors in Northwestern 
Pennsylvania  

LOCATION:  Allegheny National Forest (ANF) 

DATE:  September 28, 2012 

DURATION:  Year 1 of a 3 year project          FUNDING SOURCE:  Base EM 

PROJECT LEADERS:  Robert Long, NRS-02, Irvine, PA, 814-563-1040, rlong@fs.fed.us, Andrea Hille, ANF, 
ahille@fs.fed.us, Jeanne Hickey, ANF, jmhickey@fs.fed.us, Rick Turcotte, S&P Forestry, rturcotte@fs.fed.us   

COOPERATORS:  Susan Stout and Todd Ristau, NRS-02, Warren, PA. 

FHP SPONSOR/CONTACT: Rick Turcotte 

PROJECT OBJECTIVES: 

1. Evaluate the impact of multiple stressors including fall webworm defoliations and wind storm damage by 
following the trajectory of black cherry, Prunus serotina Ehrh., crown health over the next 3 years using a 
network of Forest Health Monitoring (FHM) plots on the ANF, and assess seed production and seedling 
regeneration on associated plots.  

2. Derive a black cherry health index using GIS data to incorporate a range of variables such as stand age, site 
factors, defoliation history, wind disturbance, and other relevant data that may reflect longer-term factors 
affecting black cherry health. Produce a photo guide that incorporates the health index with photos that 
demonstrate the crown condition status to assist foresters with management decisions. 

JUSTIFICATION: 

a.  Linkage to FHM detection monitoring: Aerial defoliation surveys (ADS, From PA Bureau of Forestry in 
cooperation with Forest Health Protection) and MODIS (Moderate Resolution Imaging Spectroradiometer, 
Forest Disturbance Mapper) have detected multi-year wide scale defoliation of black cherry across 
Northwestern Pennsylvania.  Approximately 16,000 acres of defoliation were identified through MODIS 
technology in 2011 on the ANF. The ANF currently has an intensified network of 188 FHM plots which were 
established in the 1990s. Most of these plots have not been revisited since 2006, but ANF personnel selected 
19 plots in 2012 to evaluate black cherry crown condition.  These data have not been analyzed to date. To our 
knowledge, the severity of the fall webworm, Hyphantria cunea (Lepidoptera: Arctiidae) defoliations has not 
been identified or detected in the National FHM plots. However, the MODIS system has clearly identified areas 
on the ANF affected by fall webworm in 2011 and 2012. The geographic extent and severity of the defoliation 
appears worse in 2012 than in 
2011, and it is anticipated that 
there will be additional 
defoliation in 2013.  

b.  Significance/Impact of forest 
health issue:  Black cherry is 
one of the most valuable 
species in the Allegheny 
hardwood and northern 
hardwood forest types 
(Wiedenbeck 2004).  During 
the past 2 to 3 years, black 
cherry on many parts of the 
ANF has been severely defoliated by fall webworm (Figs. 1a and 1b). Casual 
observations do not indicate a serious dieback or mortality problem, however, more rigorous longer term 
evaluations are required to assess the potential effect of these severe defoliations on black cherry growth, 
vigor, crown health, and flower and seed production. Late season defoliators like fall webworm are not usually 
considered a serious threat to tree health because they attack the host late in the growing season after most 
growth and carbohydrate storage has occurred (Wargo 1979; McCullough and Siegert 1999).  Because both 
the severity of the defoliations (up to 100% of the crown affected) and the successive multi-year duration of 

Figure 1a 

Figure 1b 
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these events may produce unanticipated consequences to black cherry health and reproductive capacity, a 
longer term assessment is needed.  Black cherry on much of the Allegheny Plateau is now generally over 100 
years old. Past defoliations from other forest pests such as cherry scallop shell moth, combined with periodic 
droughts, could leave black cherry vulnerable to the added impact of repeated late season defoliations. 
Assessing the consequences of these latest defoliation events and preparing a tool to assess black cherry 
crown condition will help land managers prioritize areas for treatment. Assessing implications for flowering and 
seed production will likewise help land managers be strategic in efforts to regenerate black cherry, including 
actively managing Allegheny hardwood forests in declining areas to capitalize on pulses of natural seedling 
regeneration.                                                                                                                                                                                                                                                                
                                                                                                                                               

c.  Scientific basis:  We propose to use previously established plots to evaluate the long-term consequences of 
these repeated defoliations on crown health and mortality of black cherry.  By linking this work to the already 
established FHM plot network, aerial surveys, and MODIS datasets we can extrapolate findings from a sub-
sample of plots to a larger landscape perspective.  Development of a health index that links longer-term 
stresses to crown condition will provide a tool for land managers to evaluate overall black cherry health and to 
determine appropriate management responses.  

d.   Cost/Economic efficiency: The use of existing plots and personnel familiar with plot location and field 
protocols will enable efficient re-measurement of the plots.  Since most of the cost is getting personnel to the 
plots and reproductive status of black cherry is a concern, we propose to assess ground cover vegetation and 
woody regeneration too. 

e.   Priority Issues: As part of the assessment of crown health responses to defoliation, we propose to assess the 
influence of longer-term factors on black cherry health including weather events such as wind and ice storms, 
stand age, and defoliation history.   

DESCRIPTION 

a.  Background:  Black cherry is a key species in the Allegheny hardwood and northern hardwood forests on the 
Allegheny Plateau (Whitney 1990). The highest quality and most valuable black cherry occurs on the ANF and 
other forests in northwestern Pennsylvania. Over the past two decades black cherry has experienced a myriad 
of maladies including high wind events, ice storm injury, and multiple insect defoliation events (Morin et al. 
2006).  These defoliation events include elm spanworm, Ennomos subsignarius (Lepidoptera: Geometridae) 
from 1991 to 1993, cherry scallop shell moth, Hydria prunivorata, (Lepidoptera: Geometridae from 1993 to 
1996, and fall webworm, Hyphantria cunea, (Lepidoptera: Arctiidae) from 2010 to 2012. Farther to the east in 
Potter and Tioga Counties, black cherry and other species were heavily defoliation by forest tent, Malacosoma 
disstria, (Lepidoptera: Lasiocampidae) and eastern tent caterpillars,Malacosoma americanum (Lepidoptera: 
Lasiocampidae) in 2009 and 2010. In the past ten years, black cherry on parts of the ANF, has suffered from 
crown injury and mortality caused by high wind events in July 2003, July 2004, and more recently in July 2012. 
Foresters also report sporadic seed production and poor seedling establishment and growth during the last 
decade. Unfortunately, there is only limited data consistently collected over this time period to assess changes 
in black cherry health and mortality. The most critical facet of black cherry crown health is seed production and 
seedling establishment, particularly given the 
mature status of the majority of Allegheny Plateau 
black cherry.  

  From 1991 through 2002, the ANF and State 
and Private Forestry annually evaluated a network 
of 22 plot clusters as part of the North American 
Maple Project (NAMP).  While sugar maple was 
the focus of this effort, a cohort of 192 black cherry 
trees (all trees ≥ 10 cm dbh) was also followed on 
these plots.  Mean crown vigor, measured on a 
scale where 1=healthy, 2=light decline, 
3=moderate decline, 4=severe decline, and 
5=dead, showed a decrease in cherry crown vigor 
from a mean of 1.3 in 1991 to 2.0 in 2002.  The 
proportion of trees showing decline (vigor ≥ 3) 
varied across this period but started at 5% in 1991 
and was 20% by 2002 (Fig. 2).  More recent 19
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assessments of a subset of these plots since 2009 does not show a trend in black cherry crown health.  
 
b.  Methods:  We plan to re-measure a subset of the FHM plots on the ANF each year beginning in 2013 and 

continuing through 2015.  The ANF has an intensified FIA/FHM grid of 188 plots established in the 1990s (Fig. 
3). An additional 15 plots were added in 2007 and 2008.  Plots will be 
selected to maximize the amount of black cherry, and to spatially 
distribute the plots across the forest. At each plot, the four 24 foot radius 
subplots will be used to evaluate all trees ≥ 5 inches dbh.  Tree 
diameter, crown class and a suite of crown health measures will be 
recorded for each tree. Crown health measures include: uncompacted 
live crown ratio, crown light exposure, crown position, crown density, 
crown dieback, and foliage transparency.  For black cherry evaluated 
from mid-July through the end of the field season, an estimate of the 
amount of cherry seed present will be recorded using the scale: 0--none 
or trace seed present, 1) < 30% of the crown with seed, 2) 31 to 60% of 
the crown with seed present, 3) >60% of the crown with seed present. 
Black cherry seed production will be quantitatively evaluated using seed 
traps on a subset of plots using protocols developed by Bjorkbom 
(1979). 

  Protocols developed for the Pennsylvania Regeneration Study will 
be used to evaluate woody and interfering vegetation present at the FHM plots. Four 6.8 foot radius microplots 
will be assessed for woody regeneration at each  plot. Site limitations and percent cover of other vegetation will 
be assessed in each of the four 24 foot radius subplots.   

  A GIS database will be used to develop a health index for black cherry based on long-term data reflecting 
age, site, and/or disturbance agents that could have an impact on cherry health. Many of the layers are readily 
available, such as age, ELT, integrated moisture index (IMI), land form, and defoliation incidence and severity.  
Integrating these diverse measures into a health index that reflects crown health status would provide land 
managers with a tool to support management decisions, provide information to help prioritize areas for 
treatment, and determine appropriate intensity of management activities to sustain black cherry on the ANF and 
Allegheny Plateau. Linking the health index to a photo guide will enable foresters to assess health conditions 
when considering management options. 

 
c.  Products:  The project will: 1) provide a quantitative assessment of black cherry health status during an 

unprecedented fall webworm outbreak, 2) link long-term disturbance processes to crown health with a GIS 
derived health index and a photo guide to assist with management decisions, 3) quantify seed production and 
regeneration on sampled plots to evaluate the reproductive status of black cherry on the ANF.    

 
d. Schedule of activities:  

2013: Locate FIA/FHM plots and evaluate black cherry health status, seed production, and  regeneration.  
Survey and assemble relevant GIS data layers for development of the health index. 

2014: Continue FIA/FHM sampling as in 2013.  Analyze GIS data and develop the health index. 
2015: Continue FIA/FHM plot sampling.  Evaluate the health index by assessing crown condition across a    

range of stand conditions.  Summarize data, write reports, and manuscripts. 
 

e.  Progress/Accomplishments 
 2013: Report baseline black cherry health status; summarize data layers for GIS project; assess current 

regeneration status from sampled plots. 
 2014: Report changes in black cherry health status and current regeneration.  Produce rationale and 

methodology for the health index. 
 2015:  Report 3-year changes in black cherry health and associated regeneration.  Summarize and report 

quantitative estimates of seed production.  Evaluate and finalize health index by assessing predicted 
field conditions. 

  
 
 
 
 
 

Figure 3 
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COSTS: 

 
1Includes funds for 2 GS-4 Forestry 
Technicians and 1 GS-5 For. Tech. for 6 pay 
periods; assumes 2% increase per year.  
2Includes salary for R. Long, A. Hille, and 
administrative support 
3Includes funds for GS-12 GIS Specialist; 
one-half pay period in 2013, 2 pay periods in 
2014, and one-half pay period in 2015. 
3Includes funds for field crew 2-day training 
session to be conducted by R. Ilgenfritz and 
others. 
5Vehicle to be provided by ANF 

 

 

 

  
Item 

Requested 
FHM EM 
Funding 

Other- 
Source 

Funding 

 
Source 

 FY 2013     
Administration Salary-field  $23,7291 $20,1662 NRS, ANF  
 Overhead $2,188   
 Salary GIS $2,0183   
 Travel $12004 $2,0005 ANF 
Procurements Contracting    
 Equipment    
 Supplies $400   
Total FY 2013  $29,535 $22,166  
     
FY 2014     
Administration Salary-field  $24,2041 $30,8962 NRS, ANF 
 Overhead $2,712   
 Salary GIS $8,0733   
 Travel $12244 $2,2005 ANF 
Procurements Contracting    
 Equipment    
 Supplies $400   
Total FY 2014  $36,613 $33,096  
     
FY  2015     
Administration Salary-field  $24,6881 $25,0482 NRS, ANF 
 Overhead $2,272   
 Salary GIS $2,0593   
 Travel $12484 $2,4005 ANF 
     
Procurements Contracting    
 Equipment    
 Supplies $400   
Total FY 2015  $30,667 $27,448  
Total Budget  $96,815 $82,710  

http://www.oakgov.com/mus/Documents/publications/e2695_fall_websorm.pdf

