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2008-09 Executive Project Summary  

FSP-FIA Project #Y092130 

Distribution and impacts of Phellinus root disease in the southern Interior region of BC. 

Project Purpose and Management Implications: 

Phellinus root disease (DRL) is a major disturbance agent that occurs throughout the southern interior 
region of BC causing mortality in Douglas-fir and growth loss on trees with chronic (non-lethal) 
infections.  In 2007, the first year of this project, landscape levels surveys were undertaken to determine 
the distribution, incidence and impact of DRL in the Okanagan and Kamloops timber supply areas (TSAs). 
In 2008, similar surveys were conducted in the Arrow, Boundary and Merritt TSAs. The work conducted 
was part of a 3-year project that aims to determine an interim Operational Adjustment Factor (OAF) 
specific to DRL that can be incorporated into timber supply analyses for southern interior TSAs. 

Methodology Overview: 

The methodology employed in 2008 was identical to that used in 2007.  The sample population 
comprised stands with Douglas-fir as a leading component that contain growth and yield permanent 
sample plots (PSPs) in the Interior Douglas-fir (IDF) and the Interior Cedar Hemlock (ICH) Biogeoclimatic 
zones including those with the status of active, badly disturbed or inactive abandoned.  A target of 20 
stands (based on methodology and budget) was estimated with distribution based on proportional 
representation of the ICH and the IDF in the Timber Harvesting Land Base. The PSPs were randomly 
selected to represent the required number of stands for each biogeoclimatic zone in each TSA. Only 
stands deemed accessible by road were considered. Plots consisted of continuous variable width strips 
100-m in length, with a total of 5 plots/stand (500 m) and intersecting as many PSPs as possible. All trees 
within the first PSP encountered were measured, and any subsequent PSPs within the same stand as 
time permitted. For each continuous strip plot the strip width was recorded and the following was 
recorded for each tree encountered: disease status, forest health factor (if known), silviculture layer, 
comments on other major pests (e.g. DRA) and tree species affected by silvicultural layer, and whether 
the tree was within the PSP.  For each PSP sampled the following was recorded:  PSP number, tree 
number, tree species, disease status, forest health factor, and silviculture layer. 

Interim Results: 

Distribution of Phellinus root disease  

Table 1 shows the sample population of stands and PSPs in the TSAs by BEC zone.  Figure 1 depicts the 
PSPs sampled and presence or absence of DRL or DRA by TSA.  
 

Table 1: Sampled Stands and PSP’s by BEC zone in the Merritt, Boundary and Arrow TSAs. 

 Merritt Boundary Arrow 

 IDF ICH IDF ICH IDF ICH 

# of stands 25 0 7 4 0 8 

# of PSPs 28 0 9 4 0 12 
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Incidence and Impact of Phellinus root disease 

In the Merritt TSA: 

All of the candidate PSPs in the Merritt TSA were in the IDF biogeoclimatic zone.  DRL was found 
throughout the IDF of the Merritt TSA; in 11 of the 25 stands surveyed (44%).  Within these stands DRL 
was found on layers 1-3 on Douglas-fir.   The average infection rate of Douglas-fir at a stand level for L1 
Douglas-fir was 8.7% (range 1.0%-35.9%), while the average for all layers of Douglas-fir was 4.3% (0.4%-
16.3%).   Given that these stands are almost pure Douglas-fir stands the averages and ranges do not vary 
much when looking at the entire stand.   Of the 28 PSPs sampled, DRL was found in 6 (21%) with an 
average infection rate of 6.7% of all layers of Douglas-fir, and 9.2% of the L1 Douglas-fir.   

Sixty-eight percent of the stands had either DRL, DRA or both.  Based on the number of infected plots 
within a stand the distribution of DRA and DRL was similar with a more clumpy nature.  Of the 5 plots 
examined within a stand most infected stands had 1 or 2 plots with either DRA or DRL.   

In the Boundary TSA: 

Of the 11 stands surveyed in the Boundary TSA only 1 stand in the ICH had DRL.  In this stand, 31% of the 
L1 Douglas-firs were dead or dying representing 23.2% of the L1 layer.  DRL was found in only 2 PSPs or 
15.3 % of the PSPs surveyed in the Boundary TSA.  One stand was in the ICH and one in the IDF.  The 
stand in the ICH had the highest level of infection with 26.9% of the L1 Douglas-fir affected, or 4.3% of 
all layers.  The majority of trees infected were Douglas-fir but one dead western larch was also found.    

Eighty-two percent of the stands and 69% of the PSPs surveyed had either DRL or DRA or both.  The 
infected stand with DRL did not have DRA.  Thirty-seven percent of the stands infected with DRA had 
infections in at least 4 of the 5 plots examined.  In the stand with DRL, 4 of the 5 plots were infected.   

In the Arrow TSA (including TFL 23): 

DRL was found in three (37%) of the eight stands examined, all in the ICH.  At a stand level infection 
rates were low, ranging from 1.2%-2.4%.  Two of the stands had L1 infected Douglas-fir (4.8% and 
12.1%).   Douglas-fir, western white pine and western hemlock were species affected, with western 
hemlock having infections by both DRL and DRA in a few instances.  Only one (8%) of the PSPs had DRL.   
This PSP is situated near MacDonald Creek in an area known to have DRL.  In this PSP 71.4% of the L1 
Douglas-fir were affected, which represented 9.9% of the L1 in the PSP.  The forest cover label for this 
stand indicates 70% Douglas-fir and 30% western hemlock so DRL is influencing the species composition 
within the PSP.  

All of the stands and PSPs examined in the Arrow TSA had either DRA or DRL or both.   DRA was widely 
distributed throughout infected stands with 87% of the infected stands having DRA in at least 4 out of 5 
plots.  

Armillaria Root Disease: 

In the Merritt TSA: 

DRA was noted in 8 of the 25 (32%) of stands surveyed.  Only one stand had L1 Douglas-fir infected.  
Infection levels ranged from 0.4% to 7.2% of the stand affected with an average infection range of 2.6%.  
The Douglas-fir component (all layers) ranged from 0.5% to 8.3% affected with an average of 2.1%.  DRA 
was also found in 3 of the 28 PSPs (10.7%).  All infected trees were Douglas-fir.  The Douglas-fir 
component infection levels ranged were 1.7% to 3.2% with an average of 2.5%. 
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In the Boundary TSA: 

DRA was found in eight (73%) of the eleven stands surveyed, in both the IDF and ICH.  The average 
infection level within infected stands of L1 Douglas-fir was 15.9% with a range of 1.5% to 56.2%.  DRA 
infected all conifer species.   The stand with the highest level of infection was in the IDF, with 20.3% of 
the stand affected.    DRA was found in 8 of the PSPs, or 61% of those examined in the Boundary TSA.  
On average, 9.2% of the all trees were infected, with a range of 1.2%-35.1%.   The highest infection rate 
was in a PSP in the IDF where 43.8% of the L1 Douglas-fir were infected or dead. 

In the Arrow TSA (including TFL 23): 

All of the stands and PSPs examined in Arrow TSA had DRA with an average 7.7% (range 1.7%-13.2%) of 
all L1 species affected or 19.0% of the L1 Douglas-fir (range 3.0%-43%).  In the stand with the highest 
level this represented 13.6% of the L1.  Similarly for PSPs the average rate of L1 infection was 11.0% 
(range 2.0%-23.5%) of all L1 stems or 20.4% of the L1 Douglas-fir (range 1.8%-56.5%).     

 
Figure 1.   Presence (green triangles) and absence (red triangles) of DRL and DRA in PSPs examined in the 

Merritt TSA (left) and Arrow and Boundary TSAs (right). (brown=IDF, green=ICH)  

Scheduled Workplan for 2009-10: 

Continued work in 2009-10 (Year 3 of this 3-year project) will continue to aim at building upon the 
incidence database for DRL and DRA using growth and yield inventory plots in one additional TSA.  This 
will improve regional applicability of results and estimations of volume losses caused by root disease in 
Douglas-fir leading stands.    

For additional information on this project, contact: 

Dr. Michelle Cleary, Ministry of Forests and Range, Southern Interior Forest Region.  Phone: (250) 828-
4583.  Email: Michelle.Cleary@gov.bc.ca  
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