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Long Term Goals / Strategies 
• Maintain process cost competitiveness 
• Increase value of research through alliances 
 
Key Objective 
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 

Deliverable Expected Delivery Date 
Completed Item  

Updates to Project Liaisons on results, knowledge gaps and research plans  June, September, 
December 2007  

Progress report  March 2008  

 
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 has been 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 done under this project in 2005. We have assisted with the registration of 
a biocontrol agent and also examined the feasibility of developing a prototype harvester applicator system in 
collaboration with UBC mechanical engineering students. This spawned a separate project that looks into 
development of a spray applicator system on a commercial scale. In February 2004 and August 2005 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 the milling.  As each piece of work 
was completed, further data gaps were identified.  
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A summary paper on types of discoloration and of available methods to control bluestain between felling and 
processing was written in 2006 as a conference proceeding paper (Ceratocystis/Ophiostoma meeting). We also put 
a major effort into summarizing market issues relating to bluestain (strength and other properties, bluestain and 
health, phytosanitary issues with bluestained wood) as well as summarizing insect-fungi associations.  We 
continued to search for funding to take over and maintain the Ophiostomatoid Fungi Database that has been 
developed by UBC. In September 2006 we applied for funding from CFS’s Invasive Alien Species program but 
have not yet received feedback so we have not taken over the database from UBC. The project will continue to 
identify and address strategic knowledge gaps around the sources of stain and weak points in pest biology.  
 
A collaboration has been set up wherein our partners contribute much of the expertise on insect and fungal 
identification and ecology.  Forintek organizes the industrial interface, does isolation and identification of the fungi 
in wood and on insects, identifies data gaps, provides summary reports (updates) to members, and maintains core 
competency in this field. 
 
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. 
 
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. 
 
Proposed Approach 
Our research methodology involves ongoing literature reviews and information gathering through relevant 
conference/meeting attendance, participation in the work of our collaborators, running small scale experiments to 
generate data to fill recognised knowledge gaps and active searching for incremental funding to expedite work 
involving large scale experiments and more complex problems.  
 
Work Completed this Fiscal Year 
Our in-house insect-fungi database incorporates information on fungi associated with different wood infesting 
insects, in particular the range of bark and ambrosia beetles and large wood borers. The database was continuously 
updated as new suitable papers were found on the internet, the UBC library internet catalogue, and the Abstracts of 
Mycology catalogue. The knowledge gathered in the database is used on an ongoing basis to understand the 
biology of bluestain fungi in the context of preventing bluestain as well as relevant phytosanitary issues. A keynote 
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presentation on insect-fungi associations in the context of modern trade was prepared and presented to the 
International Research Group on Wood Protection. This presentation and other issues relevant to bluestain control 
were discussed at the meeting. This resulted in the development of plans to test the feasibility of new treatment 
methods, in particular, to test whether controlled atmosphere  (low O2 and high CO2 achieved by wrapping stored 
logs in polyethylene sheets or other materials) can control insects and bluestain in logs. The database has been 
adjusted and its functions improved using the expertise of a consultant. Some duplication was removed and 
hardcopies reorganized for easier access.  There are now 308 entries meaning that 35 new useful papers were 
recognized and entered as well as their hard copies filed. While searching for papers for the insect fungi database, 
any papers citing research regarding the taxonomy of bluestain fungi were also noted and filed into a separate 
binder. 
 
The project leader completed and submitted two papers to the editor of a book on ophiostomatoid fungi. They 
were:  “Market issues relating to bluestain caused by ophiostomatoid fungi” that summarizes what Forintek has 
learned about bluestain based on the work on MPB bluestained wood, issues with bluestain and mold, and 
phytosanitary and trade issues regarding bluestain; and a paper summarizing biological control of bluestain. The 
project leader gave input to the paper “Taxonomy, phylogeny and nomenclature of the Ophiostoma piceae 
morphological species concept” that is still being written by a group of authors working for government and 
universities. In late March 2008 the process of editing these papers started. The work will continue next year to 
address comments by the editors of the book and review other relevant papers. 
 
As a part of the new federal strategic investment to fund work on new innovative technologies our lab obtained a 
suite of instruments (including PCR) that will enable fungal identification based on molecular genetic information. 
The project leader and mycology technologist spent some time learning to use this new methodology to study 
bluestain fungi. The learning will continue in the next year when we will look for opportunities to use the 
technology. We will seek additional funding to advance this knowledge and adjust the technology to be used for 
bluestain fungi (e.g., for accurate diagnosis of stain/phytosanitary problems).  
 
As part of our efforts to better characterize ophiostomatoid fungi we have assembled approximately 40 
ophiostomatoid isolates from our culture collection that will be given to South Africa’s FABI institute to study and 
characterise them further. The project leader met on several occasion with Professor Colette Breuil from UBC’s 
Department of Wood Science to discuss future collaborative work.   
 
The major focus this year was to summarise information collected over the last decade on wood discolorations. 
This work started in the previous year focusing on discoloration of wood between the time of felling and 
processing.  We continued to build on this and summarised other types of discolorations (e.g., nonmicrobial stains) 
aiming to produce a report suitable for tech transfer to the industry. Originally the intention was to put together a 
wood protection fact sheet on wood discolorations. However after having several internal discussions, the decision 
was made to produce a special publication, over 50 pages in length.  It is envisaged to be a good reference book for 
the industry, scientists and customers. The publication summarises knowledge from both Western and Eastern 
Forintek labs on both microbial and nonmicrobial discolorations, and covers all commercially important Canadian 
wood species. It will also be issued in both official languages. There is a description of each type of stain and 
where possible we provided good photos as well as comments on known ways to prevent/remediate particular 
types of discoloration with special emphasis on the most prevalent type of discoloration - bluestain. 
 
During protection program discussions with the industry in May/June 2007, several ideas for research were passed 
to us by members. These included requests to look into worm (grub) hole damage and prevention of moisture 
content loss, cracks and splits in logs. The project leader studied options and initiated development of a detailed 
protocol looking into the feasibility of using a controlled atmosphere to address these issues. This method also has 
the potential to reduce bluestain and insect attack. A proposal was written and submitted to FII in early January 
2008 to fund a portion of this work in the next study year; however due to the limited amount of money available, 
as well as giving priority to projects that focus on developing wood processing and new product development, our 



Biology and Management of Bluestain Fungi Project No.:  4781 – March 27, 2008 – 4 of 4 
 

 

 
  

 

proposal was not approved. We will investigate other funding possibilities and look into the feasibility of doing 
this work in Canada.  
 
Publications 
Uzunovic, A. 2007. Beetle-fungus associations in woody substrates in the context of international trade. 

International Research Group on Wood Preservation, paper prepared for the 38th Annual Meeting of the 
International Research Group on Wood Preservation. Jackson Lake Lodge, Wyoming, USA, 20-24 May 
2007.  Document No: IRG/WP 07-10610.  IRG Secretariat, Stockholm, Sweden 

 
Uzunovic, A., T. Byrne, M.Gignac and D-Q. Yang. 2008. Wood Discolorations and their Prevention: With 

emphasis on controlling the most prevalent type of discoloration – Bluestain. Special publication, 
CFS/FPInnovations. In preparation. 

 


