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FHP SPONSOR/CONTACT:  Jim Steinman, USDA Forest Service FHM Regional Manager, Northeast 
Region, jsteinman@fs.fed.us. 

PROJECT OBJECTIVES:   

To assess white ash (Fraxinus americana) health status in the Allegheny Plateau region via 1) 
examination and refinement of existing FHM/FIA plot data and 2) establishment and sampling of 
additional ash health plots to enhance existing FHM/FIA data.  This enhanced sampling will allow us to 
explore, in detail, how topographic position and site characteristics (e.g., soil pH and nutrition) are 
related to ash decline and mortality patterns across the landscape.  Additionally, we will create a 
formula to convert between FHM canopy health ratings (dieback, crown density, etc) and a user-friendly 
health rating system developed for use by managers and based on the typical decline progression of ash 
trees.  Finally, this enhanced ash monitoring plot will serve as a basis to monitor future ash mortality 
with the anticipated arrival of emerald ash borer (EAB) within the next five to ten years.   

JUSTIFICATION:   

a. Forest health monitoring reports reveal that ash decline and dieback are a significant threat to 
forest health throughout Pennsylvania and beyond.  In fact, Morin and colleagues 1 reported that 
FIA/FHM surveys in the Allegheny National Forest (ANF) conducted in 1989 and again in 1998-2001 
document a 60% decrease in ash live basal area/acre; most likely due to ash decline.  Furthermore, 
this data also indicates the prevalence of ash decline and suggests canopy dieback from decline 
tends to be concentrated on ridgetops and upper slope positions.  

b. Our collaborative team is uniquely poised to extend our knowledge of ash decline with combined 
experiences in ash health and decline syndromes in other species (e.g., A. saccharum).  By linking 
information from the existing FHM monitoring network to the proposed ash health monitoring 
network, we will examine ash decline across a broad gradient of soil properties.   

c. This proposal explicitly addresses how soil properties affect both ash canopy health status and 
mortality across a wide range of stand conditions.  In addition, this proposal establishes a base 
network of ash health monitoring plots to follow decline and mortality given the impending arrival 
of emerald ash borer.   

GOALS & ACCOMPLISHMENTS IN 2009: 

a. Building a white ash monitoring network:  In cooperation with our collaborators from the ANF, we 
divided the entire forest ownership into a 1.88 x 1.44 mile grid.  Within each grid square, we 
systematically searched the area to locate a pair of stands that contained F. americana where one 
stand in the pair was established on a lower slope position and the other an upper slope position.  
We established a total of 193 plots across the entire ANF ownership.  Our goal during summer 2009 
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was to establish as many plots as possible and we achieved this high level of replication by focusing 
our attention on the most relevant stand characteristics and postponing other data collection (i.e., 
no FHM P3 canopy health ratings, no plot-based herbaceous census).  At each plot, we conducted an 
overstory inventory and conducted an herbaceous species inventory (presence/absence), with an 
emphasis on indicator species strongly associated with base-cation rich sites.  Summarization of the 
stand data is below: 

Variable Mean ± SE Min Max 

Total Basal Area (ft2/acre) 142.63 2.47 50.00 235.00

F. americana Basal Area 26.43 1.53 10.0 100.00 

F. americana # trees/acre 17.69 1.20 3.00 117.00 

F. americana relative abundance (BA) 19.35% 1.08 4.54% 75.00% 

F. americana relative abundance (# trees/acre) 10.59 0.82 < 1% 52.08% 

 

b. Assessing canopy health:  As part of the overstory inventory, we rated white ash and sugar maple 
using a simple 1-5 rating system developed for easy use by managers and based on the typical 
decline progression of EAB-infested ash trees 2 (Figure 1).  Next year we will intensify our crown 
health measurements via standard FHM Phase 3 crown measurement methodology (crown class, 
crown density, dieback, etc.).  Preliminary results of canopy crown health, pooled across all ash 
individuals, indicate ash crowns 
are healthier on lower slope 
positions than upper slope 
positions (Figure 2). 
We will confirm whether these 
differences are due to base 
cation deficiencies using foliar 
analyses (see below) 
 

c. Foliage sampling:  To assess if health ratings are 
related to deficiencies in base cations, we initiated a 
survey of foliar nutrition.  Foliar samples were 
collected on 69/193 focal ash trees and these have 
been shipped to the Analytical Lab at the University of 
Maine for foliar analyses.  The remaining 124 trees will 
be sampled next year.   

 
PRODUCTS:  Following our highly successful plot 
establishment phase in Summer 2009, we are confident we 
will be able to rigorously provide: 1) baseline measures of ash health throughout the ANF region; 2) 
follow landscape patterns of ash decline and examine how soil fertility influences these patterns; and 3) 
provide direct comparisons and conversions between FHM health canopy ratings and a user-friendly 
decline rating.  Furthermore, given the timely establishment of this network prior to EAB arrival in the 
region, we believe we are uniquely poised to examine infestation patterns across both absolute and 
relative host range densities as well as host quality (e.g., canopy health status). 

 

Figure 1.  Ash 
condition 
rating system.  
1 is healthy, 5 
is dead, and 2-
4 are stages of 
decline 

1 2 3 4 5
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