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Project Title: Does retention of downed wood help maintain stand-level functional 

biodiversity of mycorrhizal fungi in EESF clearcuts? 
 

Project purpose and management implications 
 

Coarse woody debris (CWD) or downed wood is widely recognized as an 

important component of forest ecosystems. Therefore forest certification criteria often 

include a requirement that coarse woody debris be retained on site after harvesting (e.g., 

Forest Stewardship Council 2005).  The case for retaining coarse woody debris typically 

involves arguments about the maintenance of animal biodiversity, however major 

questions remain about the effectiveness of coarse woody debris in achieving these goals. 

For example, the FRPA Resource Evaluation Program lists the following question as the 

second highest in importance: “Is the structural retention (WT and CWD) left associated 

with cutblocks adequately maintaining habitat for dependent species at the site and across 

the landscape now and in the future?” 

(http://www.for.gov.bc.ca/hfp/frep/4_frep_pe_questions.html; April 2006). There is 

rarely any attention paid to the importance of CWD in influencing soil biodiversity, and 

yet soil factors and associated ecosystem functions are always highly ranked in 

sustainability criteria.  This lack of information on soil was highlighted in a recent 

FORREX workshop 

(http://www.forrex.org/publications/other/filereports/C&IForum2006.pdf). We 

hypothesize that coarse woody debris will increase ECM diversity because downed wood 

supports a high density of ectomycorrhizas with some types of ectomycorrhizas found 

exclusively in coarse woody debris. 

 A major review by the team leader (Jones et al. 2003. New Phytol 157:399) 

concluded that clearcut harvesting rarely has an effect on the rate at which new seedlings 

become colonized by mycorrhizal fungi, but always causes a change in the 

ectomycorrhizal (ECM) fungal community.  This shift in fungal species seems to be 

driven in large part by a reduction in the availability of effective inoculum of some fungi. 

In particular, because some ECM fungi cannot disperse vegetatively once their host tree 

is dead, fungi that can disperse by spores tend to dominate over fungi that disperse by 

root-to-root growth. This is a concern if it means that seedlings no longer have access to 

the full spectrum of ECM fungi previously present on a site.  In addition to differences in 

inoculum, it is likely that changes in environmental conditions after harvest are also 

responsible for some of the species shifts. In this project we build on our previous studies 

at the Sicamous Creek Silvicultural Systems Trial to determine whether the presence of 

coarse woody debris will maintain functional biodiversity in the ECM fungal community. 

 

  
Project start date: June 2006 

Project end date: March 2009  

Length of project: 3 years 

Former project numbers or funding sources: This is a new project, but additional 

http://www.for.gov.bc.ca/hfp/frep/4_frep_pe_questions.html
http://www.forrex.org/publications/other/filereports/C&IForum2006.pdf


funding is being provided by an NSERC Discovery Grant awarded to Melanie Jones.  

The NSERC grant covered the stipend of Jen Walker, and also covered additional travel 

expenditures.   
 

Methodology overview 
 

The Sicamous Creek site was harvested over the winter of 1994-95 to create three 

replicate blocks, each with five treatments.  In four of the five treatments, 30 % of the 

timber volume was removed by partial cutting or by producing clearcuts of 0.1, 1.0 or 10 

ha in size. In 1996-97, three CWD treatments were established in each 10-ha clearcut and 

uncut control: 1-ha plots with complete removal of downed wood, removal of 50% of 

downed wood or natural levels.  Engelmann spruce seedlings were operationally planted 

in 1996. These small trees have been exposed to the coarse woody debris treatments for 

12 years.  

 

In September 2006, we harvested roots from the 10-yr-old spruce on each Complete 

Removal and Normal Level CWD plot and characterized their mycorrhizal community 

using morphological and molecular methods. Roots of the same trees were sampled again 

in 2007 and each mycorrhiza was tested for the activity of eight extracellular enzymes 

involved in the breakdown of soil organic molecules : gluconuridase, xylosidase, 

cellobiohydrolase, β-glucosidase, chitinase, acid phosphatase, leucine aminopeptidase, 

and laccase.  In order to test for the functioning of the hyphae extending from the 

mycorrhizas into the soil, we buried three sand-filled mesh ingrowth bags around a 

second set of ten randomly-selected trees per plot. Silica sand has been found to select for 

EcM fungi over saprotrophic fungal hyphae.  We collected these in September and 

October 2007, combined sand from the three bags per tree and used subsamples to test 

the ability of the fungi to use a range of organic sources of nitrogen (N), phosphorus (P) 

and sulphur (S).  We did this by first floating hyphae out of the sand and then additing 

aliquots to the wells of Biolog SF-N2 and SF-P2 Microplates. Each well in these plates 

contains a different organic source of N, P, or S. Later, fungal DNA was extracted, 

amplified and sequenced from three randomly chosen representatives of each of the 12 

types of colonies observed in the wells. 

 

In order to compare EcM fungal communities growing near or far from coarse woody 

debris or in decayed wood in the clearcuts and forests at Sicamous Creek, we planted 

non-mycorrhizal spruce seedlings (seedlot 26212, ID DWD 20070064A) as bait seedlings 

in early to mid July 2007.  Seedlings were planted in the three CWD+ and three CWD- 

plots described above, as well as in a block of uncut forest adjacent to each 10 ha 

cutblock.  In each plot, 25 seedlings were planted in decayed wood, 25 adjacent to a 

undecomposed log of CWD (for the forest and CWD+ plots) or a stump (for CWD- 

plots), and 25 located away from these features. In the fall of 2008, 10 seedlings were 

harvested from each microsite from each plot.  Five of these seedlings were assayed for 

enzyme activities according to the methods described above.  Representative tips of all 

types of ectomycorrhizas were included.  The other five seedlings were used to 

characterize the EcM fungal community using morphological and molecular methods.  

 

Project scope and regional applicability 



 

The results will be valid in the Engelmann Spruce-Subalpine Fir Zone throughout BC.  

Some of the principles may also apply in other forest types, but this couldn’t be 

determined without further research.  

  
Any interim conclusions, inference or information that might be immediately useful 

to forest practitioners and other researchers 
 

By sampling roots randomly throughout a plot, we could not detect an effect of retained 

CWD on the structure or function of ectomycorrhizal fungal communities 10-12 years 

after harvest.  This implies that the medium term effect (i.e. the effect of logs that have 

not yet decayed) is fairly minor on the soil microbial community when examined across 

the whole plot.   

 

However, when we targeted the sampling to seedlings planted directly adjacent to the 

logs or in decayed wood, there was evidence that the physiology of mycorrhizas in the 

decayed wood differed from others in some types of plots.  This suggests that, once the 

CWD has begun to decay, it provides an environment for fungi with specific functional 

traits and hence, the retention of CWD on harvesting sites will help retain a wider 

functional diversity of  ectomycorrhizal fungi. 
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