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Project purpose and management implications: 
 
In this study we are using an old experiment, Experimental Project 591 (EP 591), 
established by Dave Armit (Ministry of Forest and Range) in 1962-1963, to investigate 
contemporary issues in complex stand management. EP 591 was implemented to study 
naturally regenerated, seeded, and planted interior spruce (Picea glauca x engelemanii) 
performance in partially-cut lodgepole pine stands with overstory pine densities varying 
from approximately 0 to 1500 stems/ha. The experiment was established on a total of 15 
study sites with 10 different treatments consisting of: (1) 4 planting treatments comparing 
spring and fall planting on both scarified and unscarified sites, (2) 4 seeding treatments 
comparing spring and fall seeding on both scarified and unscarified sites, and (3) no 
seeding (control) on scarified and unscarified sites. Today, 8 of the original 15 sites are 
maintained and within the past two years most of the overstory lodgepole pine have been 
attacked and killed by the mountain pine beetle (MPB). 
 
This experiment provides an excellent opportunity to address a significant concern: the 
uncertainty in successional pathways and the understory response in MPB attacked 
stands. In the northern interior region of British Columbia, there is a large amount of 
interior spruce regeneration under canopies of MPB-attacked pine trees. Unfortunately, 
little is known about release of understory spruce although this knowledge is essential in 
predicting forest dynamics and timber supply. 
 
There is growing public interest in applying alternatives to clearcutting and the use of 
partial cuttings approaches in forest management (Wurtz and Zasada, 2001; Paquette et 
al. 2006).  One management option, for which interior spruce is well suited, is a 
shelterwood system with an overstory of pine and an understory of spruce. Such 
silvicultural systems are well received by the public, can ensure forest connectivity at the 
landscape-scale (Wurtz and Zasada 2001) and are potentially eligible for certification of 
forest products (e.g. Forest Stewardship Council, FSC) thereby creating additional market 
value (Paquette et al. 2006). Research projects addressing interior spruce regeneration in 
the forests of the northern interior of British Columbia are very important as our 
understanding of the establishment and early growth is lacking especially under overstory 
canopy conditions (Paquette et al. 2006). 
 



The general objectives of this project are to 1) understand how planted, seeded and 
naturally regenerated interior spruce growth is affected by varying densities of pine 
overstory (i.e. shelterwood system), and 2) analyze the release, survival, and growth of 
spruce and other species in the understory after a MPB-attack in order to predict mid- and 
long-term stand dynamics and timber supply.  
 
In order to achieve this, a complete database combining all years of data has been 
constructed. The initial experiment was re-measured, and a new set of plots established to 
monitor regeneration ingress and the release and growth of understory tree species other 
than spruce under a MPB-attacked pine canopy.  The initial experiment will be re-
measured again in the summer of 2009. 
 
Project start date, length of project, former project numbers or funding sources: 
 
This project started in April 2007 under Project number Y081211 and is now Project 
Y092211. The three year project runs till March 2010. This report represents 
accomplishments during the first fiscal year, ending March 31, 2008.  
 
Methodology overview: 
The initial task of this project was to compile the data from the five existing re-
measurements into a single database. The data from the initial three measurements (1963, 
1965, and 1967) are in a written format but not in an electronic format. The data from the 
last two re-measurements (1993 and 2003) are in electronic format. We intend to compile 
the data from all five re-measurements into a single database. We will also create a 
detailed measurement protocol that outlines all previously measured variables. This 
measurement protocol, will then serve as basis for our proposed re-measurements (2007 
and 2009). For the proposed 2007 re-measurement, we will repeat all measures that were 
taken during the previous five measurements. All previously measured understory spruce 
are tagged and are easy to identify. 
 
The analysis of the existing five re-measurements will focus on: (1) the effect of 
overstory structure on undersory spruce growth and survival, and (2) the effect of 
different establishment methods on understory spruce growth and survival.  
 
Additionally, in year 1 we will establish (1) 10 new regeneration sub-plots in each of the 
10 experimental plots, (2) establish a new 15×15 meter grid of light measurement within 
each plot, and (3) tag and measure existing understory aspen and subalpine fir (10-20 
individuals per species and site). The regeneration sub-plots will be established to follow 
changes in substrate types and natural regeneration after the MPB attack. Each 
regeneration plot will be a circular plot with a 3.99 meter radius. In the regeneration 
plots, we will estimate %-cover of different substrate types according to the methodology 
of LePage et al. (2000) and measure and tag all existing seedlings and saplings. The 
15×15 meter grid of light measurements will provide information on changes in 
understory light levels after MPB attacks. As each plot is approximately 100×200 meters 
with a 50 meter buffer, the 15×15 meter grid of light measurements will result in 
approximately 50 light measurements per plot. To measure light availability, a fisheye 



photo will be taken at each grid point and the GLI/C software (Frazer et al. 1999) will be 
used to determine growing season light availability summarized with the GLI light index 
(Canham 1988). The additional measurement of subalpine fir and aspen understory trees 
will allows us to track differences in release rates between the species. For these 
understory trees we will measure height, diameter, crown dimensions, and the past five 
years of height increment.  
 
In 2009, we will repeat all measures that were taken in the 2007 re-measurement. This 
will include a re-measurement of the original experimental plots, the new regeneration 
sub-plots, newly tagged non-spruce understory trees, and the light grid. Thus, at the end 
of 2009 we will have data on the following four topics after MPB attack: (1) release of all 
understory tree species, (2) changes in understory light levels, (3) changes in substrate 
types, and (4) ingress of natural regeneration. For our 2009 analysis, we will investigate 
these four topics but with primary focus on release of understory trees. We will test if 
there are differences in: (A) release between understory trees that have grown under 
different overstory densities, (B) if there is a relationship between the change in the 
understory light environment and the observed understory tree release, (C) if there are 
differences in release capabilities of the understory spruce based on their life history, and 
(D) if there are difference in release potential between the different species. 
 
First Year Accomplishments 
 
The current year deliverables are: (1) a database that combines the existing data from the 
earlier five measurements of EP 591 and (2) re-measurement of the experiment for a total 
of six measurements. 
 

1- Compile a database. The data from 1963 to 2003 was compiled in a single 
database and then the re-measurement in 2007 was added to this database. This 
required retrieving and compiling data from the original documents for EP 591 
and subsequent re-measurements.  Figure 1 provides a summary of all data 
collected for the experiment. 

 
Figure 1. Summary of data contained within the EP 591 database 

 

Measurement 
Year 

Growth 
Year 

Count of 
germination 
and trees 

Count of 
interior 
spruce  

Count of 
lodgepole 
pine 

Height DBH 

Aug. 1963 1962 x x x   
Oct. 1963 1963 x x x   
Oct. 1964 1964 x x x   
Oct. 1965 1965 x x x   
Sept. 1967 1967 x x x x  
Aug. 1993 1993 x   x  
May 2004 2003 x   x x 
May 2007 2006 x   x x 



 

 

2- Re-measurement of the experiment and establishment of subplots. The height 
and DBH of trees of the original experiment were re-measured in the spring of 
2007.  In addition plots were established to measure overstory structure.  

 
Subplots were established to assess post-MPB release and growth of seedlings (all 
tree species located within the plot) and measure light availability.  Substrate 
cover was described and quantified in order to link this information with seedling 
regeneration. 

 
A new measurement protocol, with detailed description of the procedures used in 
each set of measurements, was completed using all available documents. This sets 
the standard for future measurements.  In addition, it was important to explicitly 
assess and document the measurement procedures used in the past as standards of 
measurement have changed. 

 
3- Literature review. One objective of the project was to further our knowledge of 

planted, seeded and naturally regenerated understory trees in partially cut stands.  
In order to address this objective, a review of the literature has been started and is 
well underway.  We have compiled previous studies on the effects of light 
availability, soil preparation, and site quality on spruce germination and initial 
growth. Additionally, the dynamics, advantages, and challenges of shelterwood 
systems have also been reviewed.  

 
Project scope and regional applicability: 
This project will be of most interest to researchers and forest professionals practicing in 
the central interior of BC. The results of this study will assist field foresters in the 
strategic planning of harvest unit location in MPB damaged forests by providing 
information on release potential of understory species. Results will also be of interest to 
timber supply analysts working on timber supply review for management units impacted 
by the MPB.   
 
Interim conclusions: 
The understory spruce trees in this experiment are showing signs of release within 1-3 
years after green attack. We are just beginning our analysis of the data and so have 
limited interim conclusions at this point.  
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