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The Canadian Forest Service is currently developing new 
techniques to improve our understanding of ecosystem integrity.  
The presence or absence of “indicator” species in soil and water 
can provide a way of measuring changes in biodiversity in 
response to various forest management practices.  The 
assessment of ecosystem integrity is a critical activity within the 
forest management community.  It contributes to the 
sustainability of Canadian forest management practices, helps 
maintain domestic and international market access for wood 
products and supports our social license to harvest wood.  
The development of cost-effective, ecologically relevant, sensitive 
and standardized indicators is an essential component of 
biomonitoring.  The Canadian Forest Service is developing 
*metabarcoding techniques to address this challenge. 
Metabarcoding is a DNA-based method of identifying multiple 
species from a sample of environmental DNA and provides a 
signature of the organisms that reside or pass through a particular 
environment.  It is particularly effective because DNA can be 
extracted from a water or soil sample even when there are no 
intact organisms in the sample.  Data from the metabarcoding of 
soil for example, can provide important information on changes in 
the soil biodiversity in response to alternative forest management 
practices.  

identifications 
to the samples.  The results showed consistency between the 
metabarcoding and traditional physical approach.  In addition, the 
 two approaches  indicated similar  
 
      

composition in response to the same key gradients in stream 
condition (i.e. dissolved oxygen, dissolved organic carbon, total 
nitrogen and conductivity) linked to watershed size and shifts in 
forest composition across watersheds.  The study demonstrated the 
potential usefulness of invertebrate DNA metabarcoding to future 
application in broad-scale biomonitoring across environmental 
gradients. 
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*How metabarcoding works 
Metabarcoding uses a short genetic marker in an organism’s DNA to 
identify its taxonomic identity. For invertebrates, a single marker 
(cytochrome oxidase 1) that is found in all invertebrate mitochondria 
is used. There is a slight difference in the genetic sequence of this 
marker in each species, which allows for its identification using a gene 
library based on known species-gene matches.  
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Other Projects in Progress 
The CFS has several projects in progress that will test these 
approaches under more complex experimental study designs:  
1. Researchers are replicating a study to compare soil fauna across 
a gradient of biomass removal treatments.  The original study used 
morphological species identification, which will allow for 
comparison of results with DNA metabarcoding. 
2. The sustainability of wood ash amelioration in sites with 
biomass removal using soil faunal indicators across a national field 
experiment network of eight study sites is being conducted. 
3. A comparison of soil fauna in five harvested, burned and salvage-
logged sites representing a chronosequence of development stages 
across northwestern Ontario is being carried out. 
4. The soil faunal recovery of biomass-harvested sites 20 years 
after treatment using the Long-term Soil Productivity network 
sites in north-central Ontario is being examined.  
This collection of projects will both demonstrate the utility of 
DNA metabarcoding in the assessment of forest sustainability 
while also providing useful information in the ongoing 
development of sustainable forest management policy and 
guidelines.  
Future work 
In the future, scientists would like to create standardized 
protocols for conducting DNA metabarcoding in the context of 
ongoing and future experiments designed to assess forest 
sustainability and integrity and compare alternative forest 
management approaches.  Improving the representivity of gene 
libraries for forest soil species would be a valuable asset to these 
studies.  It is hoped that current and new DNA metabarcoding 
approaches will be applied to ongoing and future forest 
sustainability assessments. 
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