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Executive Summary 
 
Title: Growth Phenology and Cold Hardiness of 32 Douglas-fir Full-sib Families 
 
Project Purpose and Management Implications: 
The objective of the project was to study the phenology, growth rhythm and cold hardiness of 32 
pedigreed full-sib coastal Douglas-fir families being considered for third-generation seed 
orchards.   Understanding the physiological variation among families will allow us to evaluate 
how these traits might be affected by a changing climate and if certain fitness traits could be 
jeopardized by our selection for growth potential.  The application of this work will be in the 
selection of best-adapted coastal Douglas-fir families for third generation seed orchards. 
 
Duration of the Project: 
The experiment began in February 2006.  Work in 2006/07 was funded by NSERC and the BC 
Ministry of Forests and Range.  FSP project funding for the second year of the experiment began 
in April 2007.  The experiment will be complete by the end of June 2008 and funding for the 
completion of the experiment is being provided by NSERC. 
 
Methods - Overview: 
In February 2006, 16 seedlings from each of 32 full-sib coastal Douglas-fir families were planted 
at two sites: a farm-field at the University of Victoria (UVic), and at Cowichan Lake Forest 
Research Station (CLRS) in a randomized complete block design (RCBD), with 4 blocks and 4 
replications (seedlings) per family per block in single tree plots. 
 
In the 2006 growing season, time of bud break, weekly height and tri-weekly root collar diameter 
measurements were made.  Periodic assessment of cold tolerance by the electrolyte leakage 
method was conducted on a subset of the families.   
 
A more intensive assessment was made in 2007/08 when the seedlings had acclimated to the 
planting sites.   The time of bud break, height growth and root collar diameter growth was 
measured at intervals throughout the growing season.   Cold hardiness was assessed by 
measurement of chlorophyll fluorescence (Fv/Fm) in needles of 2007 lateral shoots at intervals 
over the winter of 2007/08.  Nitrogen (N) use efficiency was calculated for seedlings growing at 
the UVic site in November 2007. 
 
Project Scope and Regional Applicability: 
The scope of the project pertains to the Tree Improvement Program of the Forest Genetics 
Section, Research Branch, BC Ministry of Forests and Range.  Results are applicable to south 
coastal BC. 
 
Interim Results: 
Significant differences were found among families and sites in date of bud burst, height growth, 
root collar diameter, cold hardiness and N use efficiency.  These differences are being related to 
location of family origin and weather conditions to predict implications for family performance 



in future climates.  Date of bud burst varied among families by more than two weeks which may 
have implications for the selection of early-flushing families.  Differences among families in 
cold tolerance were greatest in early fall indicating that some families may be sensitive to early 
fall frost.  A few families were particularly nitrogen use efficient and may be useful for planting 
on nutrient-poor sites. 
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