
Retention of coarse woody debris : 
Does it affect ectomycorrhizal communities?

Jennifer K. M. Walker, Valerie Ward  and Melanie D. Jones
Biology & Physical Geography, UBC Okanagan, Kelowna, BC

Amount of coarse woody 
debris on plots in 1996

Objective
To determine whether retention of coarse woody 
debris at the time of harvest influences the 
structure and function of the ectomycorrhizal 
fungal community on planted spruce, 10-12 years 
after planting.

Background

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 argument for retaining coarse woody debris 
typically focuses on the maintenance of animal biodiversity; however, 
major questions remain about the effectiveness of coarse woody debris 
in achieving these goals (Jonsson et al. 2006). Furthermore, 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. 

Experimental approach

•Initial harvest took place at the Sicamous Creek Silvicultural Systems 
Trial over the winter of 1994-95 

•In 1996-97, two 1-ha plots were established in each of three 10-ha 
clearcuts with:

•complete removal of downed wood, or 
•retention of downed wood after harvest.

•Engelmann spruce seedlings were planted in 1996. 

•In September 2006, we harvested roots from ten 10-yr-old spruce on 
each plot and characterized the ectomycorrhizas by morphological and 
molecular methods. 

•In September 2007, we assayed representative ectomycorrhizal root tips 
for the activities of six extracellular enzymes that are involved in 
breakdown of organic matter.
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Ectomycorrhizal fungal community

•We found 28 unique fungal genotypes, with two early-stage fungi,
Thelephora americana and Amphinema sp., dominating the community. We 
also amplified DNA from a supposed saprotrophic fungus, Alloclavaria 
purpurea, from many of the root tips.

•We could detect no difference in ectomycorrhizal fungal richness or 
composition amongst plots with high or low levels of downed wood.
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Nutrient cycling activity of EM fungi

• Mean activities of most of the extracellular enzymes were slightly higher in 
plots containing coarse woody debris; however, high spatial variability meant 
that differences were not significant.

• Given that sampling was not targeted relative to pieces of CWD, it is not 
surprising that differences in the enzyme profiles of the fungi were not 
detected.

• We conclude, therefore, that retention of CWD had no noticeable effect on 
structure or function of the ectomycorrhizal fungal community at the plot 
scale. 

• We are now examining EM fungi colonizing roots growing directly in decayed 
wood or in mineral soil close to pieces of hard CWD to determine if 
differences in community composition or physiological differences are 
present at finer scales.

Cutblock  Trea tment  Vo lume (m 3/ha ) 

A  Rem oval   57.0  

A  Retention  453.3  

B Rem oval  112.9  

B Retention  347.9  

C Rem oval   60.4  

C Retention  416.9  

 

Enzyme Substrate Enzyme activity 
(pmol MU min-1 mm-2) 

 

  CWD 
Removal 

CWD 
Retention 

P 

     
ß-glucosidase cellobiose 1.20 1.27 0.65 
Cellobiohydrolase cellulose 0.19 0.23 0.28 
Xylosidase xylans 0.14 0.18 0.23 
Chitinase chitin 2.09 2.25 0.70 
Phosphatase P esters 5.76 5.45 0.78 
Amino peptidase peptides 0.35 0.40 0.29 
     

Enzyme assay on individual ectomycorrhizal tips
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