
Analysis of insect, disease, and abiotic factors affecting post-free-growing lodgepole 
pine in southern interior British Columbia (FSP project Y082313) 
 
Project purpose and management implications 

Lodgepole pine has been extensively planted across the southern interior of British 
Columbia during the past four decades for a variety of good reasons: (a) it exhibits good initial 
survival, rapid early growth, and timely achievement of free-growing standards; (b) it has a wide 
ecological amplitude, with good long-term productivity predicted over a broad range of soil 
moisture and nutrient conditions; (c) it is highly resistant to drought, frost, and low soil nutrient 
availability, which are common limitations on southern interior sites; and (d) it is easily and cost-
effectively produced in British Columbia nurseries.  
 Despite the good early performance of lodgepole pine, there is increasing evidence that, 
on many sites, the species is not continuing to perform well as it ages beyond free-growing. A 
range of problems has been reported from various studies, as well as from personal observations 
of researchers and practitioners. These include: (a) increased incidence of hard pine rusts, 
including western gall rust and comandra blister rust, (b) mortality from Warren’s root collar 
weevil, which may be linked to poor root form of planted lodgepole pine (Roberts 2004), (c) 
susceptibility to Armillaria root disease, especially on sites that were manually brushed to relieve 
broadleaf competition, (d) serious damage by Atropellis canker, (e) extensive mortality from 
drought following extended dry summer weather such as occurred in 1998 and 2002, and (f) 
crown deformations in heavy snowpack areas.  

 Our study is designed to (a) identify disease, insect, abiotic, and animal problems 
in post free-growing, planted lodgepole-pine stands, (b) predict where damaging agents will occur 
using logistic regression analysis and use this information to produce risk guidelines, and (c) 
assess current stocking and free growing status of these declared free growing stands to provide 
linkage with a related project. During the first two years of the project, we conducted a survey 
among SIR foresters to better understand their concerns and perceptions regarding the health of 
post-free growing lodgepole pine stands, conducted field sampling, and carried out preliminary 
data analysis, including calculation of summary statistics and test regression analysis runs. In the 
2008/09 fiscal year, we will conduct additional field sampling, conduct full data analysis, and 
prepare a journal article and extension note. 

 
Project start date and duration 

This is a 3 year project (originally Y071313), and we have now completed our 2nd year of 
work. 

 
Methodology overview 

In the first year of this 3 year project, we conducted a survey amongst the forestry 
community in the Southern Interior Region to determine what specific damaging agents were 
thought to be problematic in post-free-growing lodgepole pine stands. This information helped us 
form our field sampling plan for year two, and will provide a basis to eventually compare the 
extent of perceived and actual problems. In year two, we conducted field sampling of 46 stands 
that had been randomly selected from the RESULTS database on the basis of the following 
criteria: they were 15-30 years old in 2007, planted with lodgepole pine, had been declared free 
growing, were ≥15 ha, and were lodgepole pine leading. We sampled 5-12 systematic-randomly 
located plots on each site that were 3.99 m diameter. For each stem >50 cm tall within each plot, 
we determined whether or not it was well-spaced and free growing, assessed vigour and height 
class, and recorded any damaging agents that were present. Well-spaced and free growing status 
was assessed with and without a maximum stocking criteria (M), and DBH was measured for all 



well-spaced stems. At each plot, we recorded site information that included slope, aspect, slope 
position. Site and treatment history information was gathered for each opening we sampled. 
 Following data collection, detailed summary statistics were produced and used to guide 
regression analysis. Preliminary multivariate analyses were performed to examine the influence 
of environmental factors on the incidence of the most commonly occuring damaging agents. Two 
techniques have been tested. In the first, hierarchical ANOVA was fitted using PROC MIXED in 
SAS. Logistic regression was also examined because the presence or absence of disease is a 
binary response variable for each tree. Both techniques appear promising with multiple 
environmental factors significant in predicting the incidence of each damaging agent tested.   
 
Project scope and regional applicability 

This project takes place across the entire Southern Interior Region, and will be applicable 
to all areas where planted lodgepole pine stands have been, or will be, established. 

 
Preliminary trends 

• The minimum well-spaced and free growing density requirements of 700 stems/ha were 
met on 78 and 60% of sampled sites, respectively, but only 2% of sites (1 of 46) met the 
targets of 1200 stems/ha. ICH zone sites had the lowest success rate. 

• The most common cause of rejection for lodgepole pine was western gall rust 
(Endocronartium harknessii), which was responsible for 39% of rejected stems. 

Despite not meeting target requirements for well-spaced and free growing density, most sites 
were well-stocked with conifers (average stocking of 3043 stems/ha). The highest levels of 
stocking with species other than lodgepole pine occurred in the ICH and ESSF zones, and the 
lowest in the IDF and SBS zones. The majority of stems of other species were <2 m tall, whereas 
most lodgepole pine were >4 m tall. 
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