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Long Term Goals / Strategies 
• Maintain process cost competitiveness 
• Increase value of research through alliances 
 
Key Objectives 
Determine the major source of bluestain fungi and determine the mechanisms of their dispersion.  Determine the 
biology and weak points of pests that may be exploited to control them. 
 
Key Actions and Deliverables 

Deliverables Expected Delivery Date 
Completed Item  

Updates to Project Liaisons on results, knowledge gaps and research plans June, September, 
December 2008  

Progress Report March 2009 

 
Status 
A precursor of this project started in 1999 as Spread of Staining Fungi in a Sawmill Yard, with limited objectives.  
During detailed project planning, it became apparent that understanding the problem required starting at the 
beginning with information on infection of logs in the forest.  The scope of the project and deliverables were then 
expanded and the title changed to Source and Spread of Bluestain.  A number of collaborations were set up and 
much of the work was done in concert with universities.  With the approval of the Lumber TAC (June 2004), this 
project was set up as an ongoing project, with annual deliverables.  The project initially focussed on harvester 
transmission of staining fungi and insect transmission to logs in the forest and sawmill yard.  Both harvesters and 
insects were confirmed to be major sources of bluestain infection.  This work emphasized the importance of insect 
control measures in mill yards and a new project on mitigating harvester-related bluestain was recommended.  
Other related projects targeted potential control measures, such as sour-felling (crown drying) to reduce nutrients 
and moisture, biological control using albino fungi, and inventory control.  Biocontrol work continued to be part of 
this project where different avenues are explored to employ the most promising agents and technologies. We 
examined sources of bluestain in sawmills, such as air, sawdust and machinery.  This work showed machinery as a 
possible mechanism for spreading bluestain from one piece of lumber to another during milling.  As each piece of 
work was completed, further data gaps were identified.  
 
In the last year several summary papers were completed with collaborators to cover biological control of bluestain, 
market issues relating to bluestain (strength and other properties, bluestain and health, phytosanitary issues with 
bluestained wood), current bluestain taxonomy and insect-fungi associations, ways to control bluestain, and  papers 
that improve knowledge on emerging new taxa among bluestain species and insect fungi associations. The major 
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focus this year was to summarise information collected over the last decade on wood discolorations (both non-
biological and biological) into a handbook that could be used by the industry, government, academia and 
customers. We aimed to have a description of each type of stain and where possible provide good photos as well as 
comments on known ways to prevent/remediate it. The English text was largely done, and the majority of the 
photos taken, manipulated and finalized. Design and layout have also been finalized. We sought some additional 
funding due to the enlarged scope of the project 
 
The project will continue to identify and address strategic knowledge gaps around the sources of stain and weak 
points in pest biology. An existing collaboration has been set up wherein our partners contribute much of the 
expertise on insect and fungal identification and ecology.  We will continue to collaborate in this fashion and 
FPInnovations - Forintek Division will organize the industrial interface, do isolation and identification of the fungi 
in wood and on insects, identify data gaps, provide summary reports (updates) to members, and continue to 
maintain core competency in this field. The summary information from this project also supported arguments and 
work on phytosanitary issues relevant to international wood trade.   
 
Partners 
Universities: Canada – UBC, SFU, UNBC, Université Laval; South Africa: FABI-University of Pretoria 
CFS (Pacific Forestry Centre and Atlantic Centre) 
Agriculture and Agri-foods Canada (Eastern Cereals and Oils Research Centre) 
Forest Research – New Zealand 
Institute of Forest Entomology, Forest Pathology and Forest Protection – Vienna, Austria 
Pherotech Ltd. 
 
Rationale and Potential Impact 
Softwood and hardwood logs and lumber are susceptible to sapstain from the time the tree is felled through to the 
storage that occurs prior to processing.  With increased emphasis on extracting the most value from logs, the 
Canadian forest products industry needs to examine this problem in more detail in order to understand cases where 
stain may be prevented.  This would allow consideration of improvements in log handling, harvesting and storage 
strategies, as well as deployment of environmentally acceptable control methods such as biological control or 
insect management with semiochemicals.  This project also generates information applicable to other protection 
research areas, such as phytosanitary issues associated with wood trade. 
 
Bluestain problems vary in intensity from region to region and from year to year so their financial impact is 
difficult to pin down.  However in 1998, a bad stain year, three mills in Alberta estimated a collective loss of up to 
$15 million due to bluestain.  With the increasing requirement to harvest mountain pine beetle-killed and stained 
logs, unstained logs will assume an even greater value. 
 
Work Completed this Fiscal Year 
The project leader worked with a graphic artist and several reviewers to finalize the English version of a 50-page 
booklet on wood discolourations and their prevention. We managed to get three reviewers from the USA to 
critically review the text. The English version of the booklet was printed and distributed to members at the June 
2008 TAC and later to other members and collaborators. Work on translation and lay out of a French version 
continued throughout the year and it was also completed with additional funding from CFS.  
 
Since April 2008, the project leader and Paul Morris were involved in assisting UBC to fill a position of 
entomology professor at UBC’s Faculty of Forestry as a replacement for John McLean who has retired. This is 
envisaged to be done through creating a 5-year chair funded by NSERC and industry partners. We negotiated and 
completed the necessary paper work that specifies our involvement and commitments. Forintek will be part of an 
advisory committee that will regularly meet with the chair and get reports.  Research and development activities of 
the chair’s program will include forest health and forest entomology, and insect problems on forest products during 
harvesting, transport, storage and in-use. The input from the chair will be useful for this project especially in the 
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area of insect identification, insect transmission of fungi, and on insects found in forest products that may be of 
phytosanitary concern. We participated in several meetings with the stakeholders to determine the profile of a 
researcher to fill the position and put together an advertisement. As part of the search committee we reviewed 
resumes of 19 candidates and short listed four candidates. Each candidate went through a 2-hour interview process 
and gave a one hour research seminar and a one hour lecture to undergraduate students. We attended most of these 
to thoroughly assess the candidates. The final decision will be made in early April 2009. 
 
Due to the difficult economic situation that industry has encountered in 2008 we could not obtain necessary in-kind 
support to do the initial field studies on controlled atmosphere. We discussed the feasibility of using controlled 
atmosphere with industry and with researchers at FPInnovations-Feric Division. We then decided to look at this 
technology in greater detail, to analyse newly emerging data from Europe and elsewhere and develop a business 
case for the use of this technology in Canada. The project leader contacted several researchers in Europe including 
Dr .Thomas Kirisits from Austria and Prof. Dave Dickinson from Imperial Colleague London as well as searched 
for additional information on this subject, and translated several pages of text from German covering the 
economics and the basics of the method. The results of the research and discussions are covered in the attached 
report titled: “Controlled Atmosphere Log Storage and Potential for its Canadian Applicability”.  At the end of the 
report we list key knowledge gaps that need to be addressed before the technology is used in Canada on a 
commercial scale. 
 
As part of funding through the Federal Strategic Investment Initiative 1: Next Generation Building & Living 
Solutions we developed a molecular-based fungal identification laboratory specifically for the identification of 
decay fungi, soft rot and mold fungi relevant to the project Transitioning to Carbon Based Preservative Systems. 
This laboratory has made it possible for us to explore the use of molecular techniques for identification and 
detection of other wood inhabiting fungi important to the forest products industry, in particular bluestain fungi. 
Bluestain fungi have recently been under scrutiny by some importing countries as potential phytosanitary threats.  
There are several fungi in the bluestain group that are serious tree pathogens but morphologically look similar to 
harmless bluestain fungi. It is therefore crucial to be able to correctly identify species in order to deal with potential 
market access issues. We initiated a major review of available literature and the most current papers and put 
together a summary report titled “A Review of Molecular-Based Technologies to Aid Identification and Detection 
of Ophiostomatoid (bluestain) Fungi”. The report summarizes methodology and details on PCR technology and 
will serve as a reference guide for future identification/detection of bluestain fungi using molecular technology.  
 
In December the project leader reviewed a paper by Roberta Farrell on biocontrol work using albino bluestain. The 
paper is to be included in the most recent edition of a book on bluestain. The project leader was also invited to 
review a Masters thesis from the South African FABI institute on taxonomy, phylogeny and species diversity in the 
Ophiostoma quercus complex. The work described there was the most up-to-date information and very much 
relevant to our attempts to summarize molecular tools to aid identification and detection of bluestain fungi. It 
allowed us to compare our acquired knowledge with that covered in the thesis. 
 
Publications 
Uzunovic, A., Byrne, A., Gignac, M., Yang, D.-Q. 2008. Les colorations du bois et leur prévention : accent mis sur 

le bleuissement. FPInnovations – Forintek Division. 48 p. (Publication spéciale SP-50F) [E-4411]  
 
Uzunovic, A., Byrne, A., Gignac, M., Yang, D.-Q. 2008. Wood discolourations and their prevention with an 

emphasis on bluestain. FPInnovations – Forintek Division. 48 p. (Special Publication No. SP-50) 
[W-2531] 

 
Uzunovic, A. 2009. Controlled Atmosphere Log Storage and Potential for its Canadian Applicability. 

FPInnovations Final Report 2008/09, Canadian Forest Service No. 38, Project No. 4781.   
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Dale, A. and Uzunovic, A. 2009. A Review of Molecular-Based Technologies to Aid Identification and Detection 
of Ophiostomatoid (bluestain) Fungi. FPInnovations Final Report 2008/09, Canadian Forest Service No. 
38, Project No. 4781. 


