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Introduction 
 

Root diseases cause extensive damage to forests in the western USA (Blodgett et al. 2015). However, 
despite their abundance and economic impact (Lockman et al. 2016), we know very little about the identity 
and distribution of some pathogens responsible for these diseases. Our project addresses this knowledge 
gap by characterizing root pathogens in forests of the western USA (Kim et al. 2006) and has the potential 
to result in updated distribution maps, bioclimatic models, as well as first reports.  
 
Materials and Methods 
 

Forest Health Specialists in the western USA 
were asked to collect samples of diverse root 
diseases. In 2018, a total of 204 root disease 
samples were collected from AK, CA, CO, NM, 
OR, SD UT, and WA by 16 professionals (Figure 
1). Root disease samples were cultured to 
isolate the pathogen, and identified to species 
using DNA-based technology.  
 
Results and Discussion  
 

In total, 228 samples were obtained, yielding 
116 successful cultures. Armillaria Root Disease 
(ARD) comprised the majority of samples (Figure 
2), confirming that it is a major root disease in 
the western USA. DNA sequence-based 
identification, although in its initial stages, 
identified several ARD samples as Armillaria 
solidipes (= A. ostoyae), and other Armillaria spp. 
were confirmed. Black stain root disease 
(Leptographium wagneneri) was the next most  
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Figure 1: Map showing the collection locations for the 
2018 root disease samples sent to the laboratory for 
culturing and DNA-based identification. 
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commonly sampled pathogen, but the methods employed to culture this pathogen were unsuccessful. 
Much less abundant in our samples are root diseasescaused by Coniferiporia (formerly Phellinus), 
Heterobasidion, Phaeolus, Onnia, and unknown pathogens. Overall, the success rate was highly variable 
for establishing pathogen isolates in culture. The pathogen, type of sample, storage conditions, and time 
stored before isolation likely influenced the success of pathogen isolations.  

Figure 2: Pie chart showing the relative proportion of samples obtained that are presumably caused by the 
fungal genera pictured. Colors indicate different genera and coordinate with the map legend in Figure 1. 
Photos were obtained from Bugwood Image Database System and include: Armillaria spp. William Jacobi 
Colorado State University 5367187, Heterobasidion annosum Mike Schomaker Colorado State Forest Service 
5367192, Phaeolus schweinitzii USFS Northern and Intermountain region UGA2250040b, Onnia tomentosa 
Minnesota Department of Natural Resources UGA4213083, Ganoderma Joseph Obrien USFS UGA5034008, 
Coniferiporia weirii USFS Northern and Intermountain region UGA2250063B, and Leptographium wageneri, 
William Jacobi, Colorado State University 5367198. 
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Conclusions 
 

In the upcoming 2019 field season, adjustments such as expediting the time from sample collection to 
pathogen isolation and using alternate culturing techniques may impact results, especially for difficult-to-
isolate pathogens such as Leptographium. Moving forward, ARD samples will be used to strengthen 
previous bioclimatic models of ARD in the western USA. Ultimately, this project will continue to expand 
upon our knowledge of the fungal species causing root diseases in the western USA and their distributions. 
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