
Executive summary 
 
Project: Y071322 
 
Title:  Can the important microbial diversity and nutrient cycling characteristics of old growth 
Douglas fir forests be maintained in managed second growth forests? 
 
Project purpose & Management Implications:  The objective of this project is to compare and 
contrast the diversity of soil microbes in old-growth vs. managed (thinned) Douglas-fir forests.  
Advanced molecular tools are used to study the diversity of microbes involved in key nutrient 
cycles (e.g. nitrogen fixation, methane cycles).  This diversity is compared with the actual (in 
situ) nutrient cycling activity.  The results will help determine the effectiveness of tree thinning 
and woody debris retention in maintaining essential components of forest biodiversity. 
 
Project start date:  1 April, 2006 
 
Length of project:  3 years 
 
Methodology overview:  Substrate cover and woody debris transects were measured in LOGS 
(levels of growing stock) study sites (control and highly-thinned) and in plots in the Coastal 
Chronosequence study (mature and old-growth).  Soil samples were also collected for analysis of 
microbial communities using PCR-DGGE (polymerase chain reaction - denaturing gradient gel 
electrophoresis) and microarray analysis to profile DNA sequences corresponding to nitrogen-
cycling and methanotrophic microbes.  Soil samples were stratified (organic vs. mineral), and the 
DNA is being extracted and analyzed for specific nitrogen cycling gene pools using gene-
specific primers, PCR amplification and DGGE  separation of amplicon groups. For each primer 
(for 16S actinomycete or Paenibacillus-, N-oxidizer, or ammonia oxidizer-specific, amoA, nifH 
nitrogenase, and nirK/nirS denitrifiers, and pmoA methane-oxidizers), methods have been 
refined and tested multiple times to ensure that they are robust and repeatable.  Functional 
microbial activity was monitored through in situ sampling of soil respiration (CO2) in plastic 
collars situated in the plots.  It was also monitored through laboratory analysis (CO2 and methane 
fluxes) of samples taken from the collars and transported from the field. 
 
 
Project scope and regional applicability:  The project will initially deal with the coastal forest 
of southern Vancouver Island, but deliverables will eventually be applicable throughout B.C. and 
Canada.  The immediate target audience of the deliverables includes forest ecologists and soil 
researchers.  The ultimate end users of the information would include forest managers 
throughout Canada. 
 
Interim conclusions:  Data analysis from the first year of the study is at a preliminary stage.  To 
date, we have seen shifts in the nitrogen-fixing and methanotrophic bacterial communities that 
correspond to spatio-temporal changes.  However, we see no evidence of detrimental impacts on 
the overall diversity of these key communities.  Analysis of soil respiration and methane fluxes 
indicates that there may be some minor differences caused by fertilization and stand age; we 



continue to work with the analysis to clarify and characterize these differences and correlate 
them with the woody debris characteristics of the plots. 
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