
FOREST SCIENCE PROGRAM (FSP) 2005/06 RESEARCH PROJECTS 
EXECUTIVE SUMMARY 

 
Project Title: 
 
Effect of young stand silviculture on conifer/broadleaf mixtures in seral ICH forests of southern 
interior BC. 
 
FSP Project Number:  Y051065 
 
Project Purpose and Management Implications: 
 
The overall focus of this project is to provide information about management practices and 
ecosystem function in conifer/broadleaf forests of the southern interior wet-belt. The research 
activities and budget in 2005/06 supported completing research on three of the six conifer/paper 
birch mixtures experiments that comprise this continuing project: (1) Site Preparation Study, (2) 
Soil Transfer Study, and (3) Birch/Conifer Thinning Study.  For the Site Preparation Study, a 
journal article and extension note initiated in 2004/05 was completed and will be submitted for 
publication in 2006.  For the Soil Transfer Study, a journal article and extension note 
summarizing data collected in 2004/05 was prepared and will be submitted for publication in 
2006.  The activities for these two component studies were done at no further cost to the project, 
representing an efficient investment for FSP.  Most of the research activities and budget in 
2005/06 focused on the Birch/Conifer Thinning study, the third of the integrated studies.  Here 
we investigated understory vegetation responses to thinning, providing critical information for 
silviculture treatments effects on biodiversity and habitat supply.   
 
An extensive literature search revealed no publications on sprouting responses of broadleaf 
species, and few on understory vegetation responses, to broadleaf density gradients within even-
aged conifer plantations.  Here we had the opportunity to fill this knowledge gap at low cost.  
Thinning treatment effects on abundance and diversity of understory species have relevance to 
habitat quality for wildlife species (Bunnell and Kremsater 1990; Carey and Johnson 1995), soil 
quality for healthy, not pathogenic, soil biotic communities (Marshall 2000), and nutrient inputs 
for Douglas-fir regeneration (Trofymow et al., 1991). This information is becoming of vital 
importance in British Columbia as we focus more on mixed species management and require 
information for habitat supply models.  Forestry managers in the province are challenged to 
concentrate their efforts on sustaining and increasing timber production and wood quality, while 
at the same time maintaining ecosystem function and species diversity of complex stands.  The 
Birch/Conifer Thinning study provided an opportunity to examine how manipulating birch 
density within the mixed broadleaf/conifer stand in the highly productive interior cedar-hemlock 
wet-belt forests would affect the composition and development of understory species.  
 
Project Start Date:  June 20, 2005 
 
Project End Date:  March 15, 2006 
 
Former Project Numbers or Funding Sources That Applies:   
 
This study will strengthen results found in another linked project Y062024, “Long-term effects of 
vegetation management treatments on growth and yield and stand development”, by testing the 
boundaries of operational brushing treatments and the effects on birch regeneration and 
understory vegetation response.  Results will also be included in the “Expert System for Site 
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Preparation and Vegetation Management in Southern Interior B.C.” now available on the web at 
www.myacquire.com/spvegman/expertsystem.   
 
Methodology Overview: 
 
Four study locations in southern interior of British Columbia comprise the Birch/Conifer 
Thinning study.  They are located in the ICHmw3 and IDFmw2 biogeoclimatic variants in the 
Adams River drainage and range in elevation from 550-940 m (see Baleshta et al., 2005).   
 
Vegetation sampling was carried out in the summer of 2005.  The paper birch thinning treatment 
units at each of the four sites were divided into nine 10 x 10 m grid cells.  From these, three cells 
were randomly selected, and within each cell one paper birch stump closest to the centre of the 
cell was identified and a 1.78 m radius measurement plot (10 m2) was centered on the target birch 
stump.  In the control treatment (where no thinning occurred), the closest live birch indicated the 
cell plot centre. Taxa of the trees, shrubs and herbs were identified to the genus and species level.  
In the three measurement plots per treatment unit, we assessed the following understory plant 
community responses: (a) species identification, (b) species richness (total number of species in 
each treatment), (c) species diversity evaluated using Shannon’s index (also called Shannon-
Weiner or Shannon-Weaver index) (Shannon and Weaver 1949) and Simpson’s index (Simpson, 
1949), (d) visual estimate of total percent cover (between 0 and 100%) by population, (e) modal 
height to the nearest cm, (f) species distribution assessed according to Simard (1993) and (g) 
vigour.  
  
Transmittance, the ratio of photosynthetic photon flux density (PPFD) reaching the understory, 
was measured using fisheye (hemispherical) photographs.  One hemispherical canopy photograph 
was taken at each plot centre under overcast skies in July 2005.  The photographs were taken with 
a tripod-mounted Nikon 4500 equipped with a FC E-8 fisheye lens.  The camera faced north at 
1.3 m height.  Percent light transmittance (%) was calculated using the Gap Light Analyzer 
imaging software (Frazer et al., 1999). 
 
To examine differences among density treatments Analysis of Variance (ANOVA) was 
performed using SAS Systems for Windows (Version 8.2, SAS Institute Inc., Cary, NC) and was 
based on a randomized block design, where site location was used as the blocking factor.  
Vegetation data from the three subplots per treatment plot were pooled to produce a single value 
for each treatment plot.  Descriptive statistics, histograms and probability plots were examined to 
determine normality, and data transformations were used where data points were not normally 
distributed (Tabachnick and Fidell, 1989).  Means were considered different at α = 0.05.  Where 
differences were found, treatment means were separated using the Bonferroni multiple 
comparison procedure. Variation among block means was also tested to ensure the precision of 
the experiment was increased by use of a randomized block design versus completely random 
design.  For most variables, we found that at least one block mean differed from the others at α = 
0.05, justifying the use of blocking.   
 
Project Scope and Regional Applicability: 
 
The study aims to benefit operational forestry by helping identify management options for the 
ICH and IDF wet-belt forests that maintain biodiversity values similar to the unmanaged 
landscape. The results will be applicable to the productivity, environmental stewardship and 
silviculture management of these highly productive wet-belt forests in British Columbia.   
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Interim Conclusions, Inference or Information Useful to Forest Practitioners and Other 
Researchers at Present: 
 
This study provides the groundwork for continued assessment of how manipulating birch density 
within the mixed broadleaf/conifer stands in wet-belt forests in southern interior BC affect the 
composition and development of understory species. Longer-term investigation will further 
strengthen the findings and provide scientific and ecological bases for management of 
conifer/broadleaf mixtures.   
 
Contact Information: 
 
Suzanne W. Simard, Ph.D., R.P.F. – Associate Professor, University of British Columbia, 
Department of Forest Sciences, Faculty of Forestry, 2424 Main Mall, Vancouver, BC V6T 1Z4.  
Telephone: (604) 822-1955.  E-mail: suzanne.simard@ubc.ca. 
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