
 
Executive Summary: 

• FIA-FSP project number and title: Y073064, Ectomycorrhizae and networks: their role in 
facilitating Douglas-fir regeneration under water, site and climatic stresses.  

• Project purpose and management implications:  This project is investigating the role of 
ectomycorrhizae (ECM) and common mycorrhizal networks (CMNs) in facilitating Douglas-fir 
regeneration, growth and young stand development in the Interior Cedar Hemlock and Interior 
Douglas-fir zones of British Columbia.  It has involved four graduate student projects, and all but 
one (Francois Teste) were completed in previous years.  These projects are:  

o Study 1: The role of common mycelial networks in facilitating artificial and natural 
regeneration of Douglas-fir This study is being carried out as part of François Teste’s 
PhD research under the supervision of Simard, Durall, Jones, and Berch. The specific 
objectives are: (1) to examine the influence of green tree size and proximity on Douglas-
fir regeneration, and (2) to determine whether the importance of the common mycorrhizal 
network to Douglas-fir establishment increases with site disturbance. 

o Study 2: The role of ectomycorrhizal fungi in interspecific carbon transfer between birch 
and Douglas-fir This study was carried out as part of Leanne Philip’s PhD research under 
the supervision of Drs. Simard and Jones. The specific objectives were: (1) To determine 
the importance of hyphal pathways relative to other pathways in the transfer of carbon 
between paper birch and Douglas-fir in the lab and field, (2) To determine whether the 
magnitude and direction of carbon transfer between paper birch and Douglas-fir changes 
with the phenology of the tree species.   

o Study 3: The influence of birch on the ectomycorrhizal fungal community in Douglas-fir 
stands of different ages. This study was carried out as part of the MSc research projects 
of Brendan Twieg under the supervision of Drs. Simard and Durall. 

o Study 4: The role of ectomycorrhizal fungi in establishment of Douglas-fir across a wide 
range of sites that vary in soil moisture regime.  This study is being carried out by PhD 
student Justine Karst under the supervision of Drs. Jones and Simard. 

• Project start date and length:  Started April 1, 2004, and will be completed April 30, 2007 (3 year 
length).  

• Former project numbers or funding sources:  None. 
• Methodology overview:  

o Study 1: To meet objective 1 in Study 1, Douglas-fir was planted and seeded into forest 
gaps in the neighbourhood of (1) advance regeneration that varied in size, or (2) retained 
trees that varied in proximity. The size study is being conducted in a clearcut opening, 
and the proximity study in six separate Douglas-fir openings north of Kamloops, BC. 
Non-mycorrhizal (NM) Douglas-fir seedlings grown at UBC were out-planted in April, 
2004, along with seed in treatments with and without mesh barriers that restricted ECM 
hyphae (to separate CMN from non-CMN effects). In each experiment the following 
treatments were applied: (1) size effects - located in the neighbourhood of different sized 
advance Douglas-fir regeneration; and (2) proximity effects - located at different 
distances from mature Douglas-fir trees. For objective 2 in Study 1, we are using the 
Long-Term Soil Productivity Study (LTSP) to test CMN effects on seedling 
establishment across levels of soil disturbance in a drought-limited environment. 
Seedlings, with and without CMN-restricting mesh, were planted into three treatments: 
(a) no compaction (C)/no forest floor removal (FFR), (b) no C/FFR, (c) no C/FFR and 
mineral soil removed, representing gradients of increasing organic matter removal. In 
May, 2004, NM Douglas-fir were out-planted into these treatments near (0.5 m) 
transplanted advance Douglas-fir.  Francois Teste’s thesis is in progress and is planned 
for completion in December 2007. 

o Study 2: This study involved two lab studies, one where two-way carbon transfer was 
examined between connected and unconnected seedlings, and the second where one-way 
transfer was examined along different mycorrhizal pathways. A field experiment was also 
conducted where two-way carbon transfer between birch and fir was quantified in spring, 



summer and fall.  Leanne Philip’s PhD thesis is completed and was defended in June 
2006. 

o Study 3: For this study, 28 sites representing a chronosequence (4-6, 24-27, 60-70, and 
88-105 year-old age classes) of burned and clearcut mixed Douglas-fir/paper birch forests 
in the ICH zone were examined. Soil cores, seedlings and sporocarps were collected from 
each site and examined for ectomycorrhizal morphotypes and genotypes to characterize 
the fungal communities.  These communities were related to the forest, understory and 
soil characteristics.  Brendan Twieg’s MSc thesis is completed and was defended in June 
2006. 

o Study 4: This study was not actually funded by FSP, but is part of the overall program.  
Douglas-fir seedlings were inoculated with a range of ECM fungi and evaluated for 
fungal specific effects on seedling performance.  Additionally, a range of lodgepole pine 
genotypes were grown with a single ECM inoculum to determine the effect of tree 
genotypic variation on fungal inoculation.  Finally, a meta-analysis of ECM colonization 
on seedling performance was conducted using the full range of studies available in the 
literature.  Justine Karst’s PhD thesis is completed and will be defended in June 2007. 

• Project scope and regional applicability: Douglas-fir forests in the Southern Interior Forest 
Region. 

• Interim conclusions:  Mycorrhizae and common mycorrhizal networks significantly influence 
plant community dynamics by controlling annual and season patterns in seedling survival, growth 
and carbon acquisition.  Management practices should retain native plants, particularly 
broadleaves, to maintain inoculum potential and mycorrhizal functioning post-harvest.   

• Contact information: Suzanne Simard at UBC (Suzanne.simard@ubc.ca; tel: 604-822-1955). 
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