
 

 
Simple Progress Report

CFS No. 26
March 2010 

 

 

Culture Collection of Wood Fungi 

Project 
Leader: Dian-Qing Yang/Jean Clark, Wood Protection Group, Quebec/Vancouver Laboratory 
Program 
Area: Lumber Manufacturing Start Date: December 1993 
Program 
Goal: DN3 Completion 

Date: Ongoing 
Project No.: 201000323 Date of Last 

Update: September 28, 2010 
Project 
Liaison(s): Michel Charron, Canadian Forest Service, Natural Resources Canada 

 
Long Term Goals / Strategies 
• Maximize value from resource attributes 
• Develop innovative products 
• Improve environmental performance 
 
Key Objectives 
• Maintain the collection in good condition. 
• Supply cultures for research programs and contracts in both the eastern and the western laboratories. 
• Provide cultures to university, industry and government laboratories as requested. 
• Add new cultures to the collection. 
 
Key Actions and Deliverables 

Deliverables 

Expected 
Delivery Date 
Completed Item 

 

Maintain and supply cultures Ongoing  

Annul progress report March 2010  
 
Status 
The implementation of long term storage for the Forintek Culture Collection was conducted in 1995-97. This 
work involved three steps: a viability test, cryopreservation and database management. During this period, 
viability testing was conducted on all cultures, and all viable correctly identified cultures were transferred into 
liquid nitrogen reservoirs for cryopreservation. A large volume of information pertaining to the collection 
accumulated over the past 40 years was entered into a database system.   
 
Since 1998, the work of the project has focused on on-going maintenance of the cultures in the 
cryopreservation system, preparation, transfer, addition and distribution of cultures as required, as well as 
updating database files. 
 
In 2003, cultures of 26 fungal isolates were used for seven research projects, 14 fungal isolates were frequently 
retrieved from the collection and used in various contract projects throughout the year, 11 fungal cultures were 
requested and sent to other research organisations, and 2 new cultures were deposited in the permanent 
collection maintained in liquid nitrogen. Over 2000 frequently-used fungal isolates cultures in the working 



Culture Collection of Wood Fungi Project No.:  201000323 - September 28, 2010 - 2 of 6 

 

 

 
 

collection were transferred to new tubes, properly labelled and well identified. Contaminated and dead cultures 
were disposed of. A new software database called ‘Access’ was installed and all data in old Paradox files were 
transferred to Access, which makes it easier to access information on the Culture Collection. Cryogenic 
reservoirs were checked every two weeks and liquid nitrogen was added as required. 
 
In 2004, the handling fee of cultures required by the outside organizations was adjusted; however, the 
requirements from Forintek members were still free of charge. Cultures in the working collection were 
checked up for survival and contaminated and dead cultures were disposed. Cultures in cryogenic reservoirs 
were checked for their survival. Cryogenic reservoirs were checked every two weeks and liquid nitrogen was 
added as required. Cultures of 22 fungal species were used for 5 research projects, and 12 fungal isolates were 
frequently retrieved from the collection and used in various contract projects throughout the year. Two new 
fungal cultures from the University of British Columbia were deposited in the Culture Collection, and over a 
dozen cultures were sent to Universities and member companies. 
 
In 2005, a total of 18 fungal cultures were used for 5 research projects, and 9 fungal isolates were frequently 
retrieved from the collection and used in various contract projects. Over 20 cultures were requested and sent to 
Universities, government research laboratories and member companies. Cultures in the working collection 
were checked for survival, contaminated and dead cultures were disposed of from the collection, and the pure 
and survival cultures were stored at 5 ºC. Cryogenic reservoirs were checked every two weeks and liquid 
nitrogen was added as required. The requests for information on fungal cultures were responded throughout 
the year. 
 
In 2006, cultures in the working collection are transferred to new tubes containing fresh medium. Over 1800 
cultures were grown in Petri plates and checked for contamination.  The pure cultures were transferred to new 
tubes, well identified and labelled. The contaminated cultures were retrieved and purified, and dead cultures 
were disposed of from the collection. Cultures of 15 fungal species were used for 6 research projects, and 10 
fungal species were used in various contract projects. Cultures of 18 fungal species were requested by other 
organizations. 
 
In 2007, work on transferring cultures in the working collection to a new medium was completed. Over 2200 
frequently-used fungal cultures in the working collection were transferred to new tubes, properly labelled, well 
identified, and stored at 5 ºC. A large amount of fungal cultures were used in the new projects of Federal 
Strategic Investment on Transformative Technologies Program. Cultures of 80 fungal isolates from different 
species were used for 5 research projects, and 9 fungal species were used in various contract projects. Some 
fungal cultures were requested by other organizations in Canada and USA. 
 
In 2008, about 50 important cultures used in western research projects were transferred from agar plates to 
permanent cryogenic reservoirs. Over a dozen of fungal Basidiomycota were purified and re-grown in new 
tubes containing fresh medium. A large amount of fungal cultures were used in the new projects of Federal 
Transformative Technologies Program. Cultures of 62 fungal isolates from different species were used for 6 
research projects, and 14 fungal species were used in various contract projects. Several cultures were requested 
by other research organizations and Universities. Information on 1294 fungal Basidiomycota in the collection 
was sent to Pacific Forestry Centre for its need on wood decay culture collection.  
 
Partners 
N/A 
 
Rationale and Potential Impact 
• The Forintek culture collection serves as a unique source of genetic materials for various national research 

programs on wood protection and durability.    
• It also provides living fungal cultures for the use of national and international scientists in government, 

academic and industrial laboratories. 
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• Long-term storage of cultures under liquid nitrogen increases genetic stability and reduces labour, which 
has been an ongoing goal of the culture collection for the past several years.   

• To maintain the collection in a good condition will help to ensure high quality research. 
• The impact and financial benefits can be evaluated by individual research projects and contracts supported 

by the culture collection.  
 
Proposed Approach 
Eastern Laboratory 
• Add new fungi isolated across Canada into the collection for use in further research.   
• Transfer identified fungi from western projects to the eastern laboratory for permanent storage.  
• Regularly check cultures in cryogenic reservoirs and add liquid nitrogen as required.   
• Continuously update database information. 
• Provide cultures for use in research programs and contracts in the eastern and western laboratories.  
• Supply cultures and information to other research organizations as requested. 
 
Western Laboratory 
• Transfer lesser-used cultures in the working collection to freezer storage. Biennially transfer used cultures to 

fresh media. 
• Identify cultures isolated from western projects and enter information into a database. 
• Retain cultures required for ongoing work in refrigerated and freezer storage.  
• Send cultures of particular interest or relevance to the research program to the Eastern laboratory for 

addition to the permanent collection. 
• Maintain and supply cultures for research activities in the western laboratory. 
 
Work Completed 2009-2010 
Cultures used for research projects 
In a general revenue project, wet wood content in freshly sawn lumber was suppressed by a fungus called 
Phlebiopsis gigantean. To stimulate natural occurrence and spread of this fungus in the field, a series of 
laboratory tests was conducted with 2 fungal isolates of this species conserved in the culture collection.   
 
In a value-added project, 2 fungal isolates of Epicoccum sp. (904A and 904B) were retrieved from the culture 
collection and tested for the fungal resistance of wood window products. 
  
Bio-incising is a new initiative research project in the western laboratory. In order to find an effective fungal 
species and method to meet the working requirements in this project, many fungal cultures from the culture 
collection are required.  These species include 5 isolates of Dichomitus squalens (78A, 78B, 78C, 78D and 
78E), 5 isolates of Phellinus pini (26A, 26E, 26J, 26L and 26R), 5 isolates of Peniophora pseudo-pini (147A, 
147B, 147C, 147D and 147E), and several isolates of Physisporinus vitreus. These fungi will be retrieved from 
the cryogenic storage reservoir and sub-cultured on agar plates. When fungal growth is achieved, they will be 
verified for the purity and sent to the western laboratory for use in the project. 
   
Through a series of screening tests, 2 fungal cultures of Phanerochaete cremea (332A) and Pycnoporellus 
alboluteus (76A) were selected for modification of lignin in a Transformative Technology project. These 2 
fungi were cultured in a large-scale to modify organo-lignin powder. The modified lignin will be used for 
making a wood adhesive to replace phenol-formaldehyde resin for composite panel manufacturing. 
 
In a Transformative Technology Program for Hardwood Value Chain, a project entitled “Colouring and 
decolourizing wood via biotechnology’ was initiated. In the tests, a total of 134 fungal cultures were screened 
from the Culture Collection and tested in Petri plates holding a nutrient agar.  Based on pigments produced on 
agar by these cultures, a final 35 fungal cultures were selected for testing on wood.  The colours produced on 
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agar by these selected fungi are pink, red, brown, orange, yellow, green, black, blue and purple, each colour 
contains 2 to 5 fungal species. 
 
A fungal culture of Gliocladium rosium (321U) has been selected as a biological control agent against wood 
sapstain in a previous project.  Recently, a company that produce biological products has agreed to register it 
as a commercial product. This fungus has been retrieved from the cryogenic storage reservoir, sub-cultured on 
agar plates and shipped to the company for the tests required by the Government Regulatory Agent.  
  
The cultures of mold fungi, Alternaria tenuis, Aspergillus niger, Aureobasidium pullulans and Penicillium 
citrinum were cultured and used for evaluating mold resistance of several wood products for several projects in 
Building and Composite Departments. 
 
Three fungal cultures of Dichomitus squalens, Phellinus pini and Peniophora pseudo-pini were retrieved from 
the cryogenic storage reservoir for use as bio-incising agents in a Technology Transformative project in the 
Western Laboratory. 
 
Cultures used for contracts 
Cultures of Alternaria tenuis, Aspergillus niger, Aureobasidium pullulans, Chaetomium globosum, 
Gloeophyllum trabeum, Gliocladium virens, Irpex lacteu,s Penicillium citrinum, Penicillium funiculosum, 
Penicillium luteum, Postia placenta and Trametes versicolor  were most frequently retrieved fungi from the 
collection and used for mould and decay resistance tests for various contracts in the Eastern Laboratories 
throughout the year. 
 
Cultures of Coniophora puteana, Gloeophyllum trabeum, Irpex lacteus, Pleurotus ostreatus, Postia placenta, 
Serpula incrassata, Trametes lilacino-gilva, Trametes sericeo-mollis, Trametes versicolor and Tympanis 
hypopodia were frequently used in the Western Laboratory for different contracts assessing the preservative 
efficacy of over a dozen chemical formulations at a range of retentions and on a variety of wood species… 
 
Cultures and information supplied to other research organisations 
Dr. Meng Gong, the director of Wood Science & Technology Centre, University of New Brunswick, required 
2 white-rot fungi, Trametes versicolor and Irpex lacteus. He will use these 2 fungi in a cross-laboratory 
standard soil-block decay test. 
 
Clevan Lamason, a research associate at Wood Science & Technology Centre of UNB, required 2 dry-rot 
fungal cultures, Gloeophyllum saepiarium and Serpula lacrimans. These two fungi can cause serious decay on 
wood building materials and have been used as standard wood decay agents in several European standard tests. 
 
A potential wetwood control agent that was previously identified as a Geotrichum species in the culture 
collection was sub-cultured and sent to the Fungal Identification Centre, Agriculture and Agri-Food Canada in 
Ottawa for DNA sequences. The molecular marks demonstrated that this fungus belongs to Phlebiopsis 
gigantea but it is not a Geotrichum species.  This fungal re-identification with the molecular tool is very 
important for later commercialization of this fungus as a wetwood control agent.         
 
Dr. Duygu Kocaefe, director of GRTB (Groupe de recherche sur la thermotransformation du bois), 
Department of Applied Sciences, University of Quebec at Chicoutimi, required 5 fungal species. The required 
cultures included 3 brown-rot fungi: Poria placenta, Coniophora puteana and Gloephyllum trabeum, and 2 
white-rot fungi: Trametes versicolor and Phanerochaete chrysosporium. Her lab would like to test the 
resistance of a few heat-treated wood species to wood decay after exposure to these fungal cultures in a 
research project. 
 
Dr. Tor Carlsen, a post-doctor fellow working at Microbial Evolution Research Group, Biological institute, 
University of Oslo, Norway, has done molecular analyses on a wood dry-rot fungus, Serpula himantioides, 
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from around the world, including four cultures (49B, 49C, 506A and 506B) that were originally from the 
Forintek Culture Collection. The original substrate information on these cultures is very important for 
interpreting molecular data derived from them. After receiving the request, all information related to these four 
cultures was promptly provided to Dr. Carlsen. 
 
Culture maintenance and other activities 
Twenty-two fungal cultures were received from the Western Laboratory for long-term storage in cryogenic 
reservoirs. These cultures included 2 isolates of each species in Rhinocladiella sp., Phaeomoniella sp., 
Lecanoromycetes, Chaetodermella luna, Phellinus pini, Ascocoryne cylichnium, Peniophora sp., 
Leotiomycetes sp., Peniophora pseudopini and Dichomitus squalens, and 1 isolate of Physisporus vitreus and 
Rigidoporus sp. Most of these cultures have been identified by molecular biology methods.  Some of the 
identity these cultures have only been narrowed down to the genus level for now.  In the future, more ID work 
using microscopy methods and or molecular biology methods will be done to confirm the ID of these cultures.  
These cultures are a representation of fungi collected from lodgepole pine displaying red-heart decay.  
 
Cultures in the working collection at 4ºC were regularly checked and transferred to new agar tubes. In this 
fiscal year, a total of 500 cultures were sub-cultured in agar plates, identified for purity and transferred to new 
agar nutrient tubes. 
 
As a routine work conducted at the beginning of each year, the annual inspection of autoclaving reservoir and 
lamina flows was done to reduce contamination during medium preparation and culture transferring.  Two 
refrigerators conserving cultures of the working collection were inspected and cleaned. The cold room at 4°C 
that holds cultures in oil storage and in Petri plates was cleaned and the growth chamber at 25°C that incubates 
fungal culture growing for various tests was cleaned and sterilized.  
 
The liquid nitrogen level of cryogenic reservoirs was checked weekly and liquid nitrogen was added to the 
reservoirs as necessary.   
 
In the Western Laboratory, fungi of immediate interest were subcultured and fresh tubes returned to 
refrigerated storage while others were stored as agar plugs under water in the fridge and under 10% glycerol in 
the freezer.  Cultures not immediately required were grown on agar slants and frozen as a means of long-term, 
low-maintenance storage. Replacement cultures from the Eastern collection were received and stored.  
Cultures were exchanged with the University of British Columbia during collaborative work. Routine 
maintenance and safety certification was done on the autoclave, two clean air benches and one Class II 
biohazard air bench. Since a molecular lab has been equipped in the Western Laboratory through a 
Transformative Technologies project, some unidentified and/or putatively identified fungal isolates from our 
collection have been checked using these molecular tools (PCR) and will include the new information on the 
molecular biology of the isolates in the database. 
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