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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 

Report on major sources of stain in a mill March 2006 

Identify areas for priority research for 2006/07 March 2006 

Summarise information on major bluestain insect vectors in Canada  March 2007 

 
Status 
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.  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. The next step was to examine sources of bluestain in sawmills, such as precipitation, air, 
sawdust and machinery.  This work showed machinery as a significant mechanism for spreading bluestain 
from one piece of lumber to another.  As each additional piece of work was completed, further data gaps were 
identified.  Other related projects targeted weak points in bluestain biology with potential control measures, 
such as sour-felling (crown drying) to reduce nutrients and moisture, biological control using albino fungi, and 
inventory control.  In 2004, Forintek reassessed its research in this area and analyzed what was known about 
bluestain, what was not know, and what strategies might be used to combat the problem.  This project will 
continue to identify and address strategic knowledge gaps around the sources of stain and weak points in pest 
biology.  With the approval of the Lumber TAC (June 2004), this is now set up as an on-going project, with 
annual deliverables. 
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Partners 
Universities:  Canada – UBC, SFU, UNBC, Université Laval 
          South Africa:  FABI-University of Pretoria 
                       United Kingdom:  Imperial College – London 
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 feeds information to other 
research areas within the wood protection group. 
 
This project sets up a collaboration wherein our partners contribute much of the expertise on insect and fungal 
identification and ecology.  Forintek will organize the industrial interface, as well as do isolation and 
identification of the fungi in wood and on insects, and will continue to identify data gaps, provide summary 
reports (updates) to members, and maintain core competency in this field. 
 
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 
$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  
Brief description of our proposed and carried out research methodology is described under subheadings where 
different aspects of our work are covered. 
 
Work Completed this Fiscal Year 
Activities focused on understanding the major source of bluestain fungi and determining the mechanisms of 
their dispersal in a mill environment. We continued our collaboration with other key players, particularly 
UBC, to understand the biology of pests with the intent of finding and taking advantage of their weak points to 
develop control strategies. 
 
Major Sources and Mechanisms of Stain Dispersion in a Mill 
We contacted mill collaborators and developed a detailed research plan to sample for stain and mold in the air, 
airborne sawdust and from machines in two northern BC mills in early August 2005. This was a repeat of work 
done in February 2004 but reflected the mid-summer situation and allowed comparison with the previous 
results. Preparations were made and mill samples taken on August 9 and 10. Through contact with UBC’s 
School of Occupational and Environmental Hygiene, we also obtained particulate filters to determine whether 
spores are commonly attached to sawdust rather than being free in the air. All the data from two mill 
samplings in August 2005 were gathered and analysed by the end of December. The final report on major 
sources of stain in the two mills studied in winter and summer is in preparations and will be finalized by the 
end of April.  
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Work on Biology and Weak Points of the Pests in Collaboration with UBC 
April 2005, Forintek supported Sepideh Alamouti defended her MSc thesis at UBC titled: “Morphological and 
molecular identification of Ophiostomatoid fungi associated with spruce-attacking bark beetles of the genus 
Ips De Geer”. The work summarised the information on major fungi found in this bark-beetle system. 
Fourteen species were recognised. Eight are new species and work is under way to characterize and publish 
them. Our group further decided to study more closely a group of so called ambrosiella fungi. These are 
common wood-colonizing fungi with limited morphological differences and taxonomic ambiguity. Their role 
in the beetle system and their significance in causing stain are not clear. Some unknown species were 
encountered throughout Sepideh’s work. Two unidentified species came from Ips beetles, 1 from MPB 
galleries and 2 from ambrosia beetles (collaborative work with Susanne Kuhnholtz-SFU). Several others were 
obtained in BC by various researchers in the past totalling 14 isolates that may represent 10 different species. 
We obtained existing and described species from several world culture collections and commenced work to 
compare known with unknown species based on morphology and molecular data. Sepideh finished sequencing 
of the small and large subunit rDNA and B-tubulin genes of most of the strains. To aid their further taxonomy 
we grew, measured growth rates and studied their morphology on several media and under different 
conditions. A collaborative paper on this work is being written. 
 
Work on the development of the Ophiostomatoid fungi database continued with reduced efforts as NSERC 
funding to UBC for the database ended in April 2005. As of today there are 49 species entered. There is still a 
need to obtain copyrights for more than 50% of the species as well as to add text and pictures. We are hoping 
to continue this work and keep momentum going under Canadian leadership.  
 
Biological Control Work 
We have been keeping touch with Roberta Farrell, the new owner of Sylvanex (formerly Cartapip) technology, 
the albino bluestain agent. She updated registration of the product with PMRA to reflect changes and is in 
negotiation with potential Canadian producers and distributors. She is hoping to have a product ready for the 
market in 2006. To ensure commercial use of such product it was recognised that the key step is to develop an 
applicator that will apply the product on the harvesting site soon after delimbing. A prototype harvester 
applicator system designed by UBC students was successfully tested at Forintek in April 2005. We discussed 
with potential players including FERIC, several industry members and several harvest manufactures further 
development of this technology. The decision was made to do this work in Alberta, coordinating this among 
Alberta industry members, an equipment manufacturer and University of Alberta’s mechanical engineering 
students. The forest companies’ work might be fundable through the Alberta FRIA program. In addition we 
applied to the Manning Forestry Research Fund but were not successful. This work was designed as a two-year 
project and was presented as an idea at the June TAC meeting and was accepted for 2005/2006. The project 
leader, Tony Byrne and Marv Clark from FERIC visited West Fraser, Weyerhaeuser, Canfor and Risley 
Manufacturing in Hinton and Grande Prairie. A trip report was written and covers major action items that 
resulted from this meeting and will serve as action plan. The major part is to put cost and economics together 
to justify a need for such an applicator.  
 
Development and Maintenance of Forintek’s Insect-Fungi Database  
All the existing hard copies were reorganized and filed together with 27 journal articles that only had abstracts 
on file and these were placed in UBC libraries. Forty-five still need to be tracked down and represent mostly 
older journals. We continued online searches for new journal articles and add them to the database that now 
has 278 papers. The field host-tree was added and all the earlier entries were updated to include the host-tree 
species.  
 
Priority Research Areas for 2006/2007 
We want to put a paper together summarizing current knowledge and options for bluestain control and produce 
an information sheet to be handed to the industry. Other priorities include continued development and 
maintenance of the Insect Fungi Database and seeking additional funding to continue work on the 
Ophiostomatoid fungi database.  
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Publications/Patents 
Chung, W-H, Kim, J-J, Yamaoka, Y., Uzunovic, A. Masuya, H. and Breuil, C. 2006. Ophiostoma 
breviusculum sp. nov. (Ophiostomatales, Ascomycota) is a new species in the Ophiostoma piceae complex–
associated with bark beetles infesting larch in Japan. Corrections were made following reviewers’ comments 
and it was re-submitted to Mycology. 
 
Massoumi A.S., Kim, J-J, Humble, L.M., Uzunovic, A. and Breuil, C. 2005. Ophiostomatoid fungi associated 
with the northern spruce engraver, Ips perturbatus, in western Canada. Submitted for a review to the 
International Journal of General and Molecular Microbiology (Antonie van Leeuwenhoek).  Nov 4, 2005. 
 
Uzunovic, A., Byrne, T. and Clark. M. 2006. Applicator for biological control of bluestain in logs West Fraser, 
Hinton; Weyerhaeuser Ltd. and Risley Manufacturing, Grand Prairie, Alberta, January 31 – February 1, 2006. 
Forintek Canada Corp. Internal Trip Report. 
 
 
 
 
 
 


