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Project Purpose:  A pine mushroom management strategy was developed for the West 
Chilcotin but the mountain pine beetle epidemic rendered many of the recommendations 
in that document obsolete as pine mushroom producing patches in the area have been 
universally attacked by MPB.  Work done in 2005 (funded by FFT) showed that after 
MPB attack most of the pine mushroom producing patches a large component of living 
trees in them.  Most pine mushroom patches have complex stand structure, often as the 
result of the previous MPB epidemic (Chapman and Bravi- unpublished data).  It is 
probable that some of these stands would continue producing pine mushrooms without 
interruption while others might begin mushroom production again within a short time if 
the stands were not salvage harvested.  If stands in the West Chilcotin are clearcut 
salvage harvested, our data show that they will not produce pine mushrooms again for 70 
years.  Pine mushrooms are extremely valuable to the local economies of several small 
communities affected by the MPB epidemic.  The mushrooms are much more valuable on 
a per area basis than the timber and if pine mushroom production could be preserved, it 
might produce some economic activity in the affected communities if the anticipated 
wood shortfall occurs. 
 
To select stands for protection from salvage harvesting, it is desirable to know if the pine 
mushroom is present in the stand.  Given that the mushrooms fruit intermittently 
depending on weather and other variables and that mushroom pickers are very secretive 
about the location of their patches, this is not a trivial matter.  In 2005, we investigated 
the possibility of using root morphology as an indicator of the presence of pine 
mushrooms.  While pine mushroom has a fairly distinct morphology, unfortunately, this 
same morphology is shared by at least one very common mushroom species that is 
ubiquitous in pine mushroom patches- Tricholoma zelleri.  This renders unreliable 
identification based on morphology alone.  We attempted to use available generic fungal 
primers to identify pine mushroom and discovered that they were not specific enough. 
 
The purpose of this project is to develop a quick technique for determining the presence 
of pine mushroom in stands affected by MPB so that information can be used in the 
prioritization of stands for protection from salvage harvesting. 
 
Project Timing:  The project was funded under the FSP mini-call in 2006.  Work 
commenced in summer 2006 with sample collection and preservation from several 
mushroom producing areas.  Over the winter of 06/07, four primers and two probes for 
in-situ hybridization were developed. The primers were tested with preserved specimens.  
In summer 2007, the primers and probes will be tested on field samples and pine 
mushroom producing stand identification methodologies will be developed and refined. 



 
Methodology Overview:  Primers and probes were developed via sequencing genetic 
material obtained from Tricholoma magnivelare sporocarps collected in the West 
Chilcotin.  Sequences were then submitted to Genbank, an international database of 
genetic sequences, and queried for near matches with other fungal species.  A list of 
approximately 100 close matches in the 5.8s, ITS1, 28s and ITS2 region of the ribosomal 
DNA was generated.  Sequences for all the matches were downloaded from Genbank and 
placed in an alignment program (ClustalX).    
 
An alignment of the West Chilcotin sequences was done with all the near matches using 
the ClustalX software.  The ClustalX program generates an alignment of all the 
sequences along the sequence of interest, generally along a 1000 base pair section of 
DNA.  
 
A consensus sequence was then generated from best-fit T. magnivelare matches using 
Auto Assembler.  A consensus sequence eliminates differences at the species level that 
are the result of individuals so that specificity of the primers will be at the species level 
rather than the individual level.   The consensus sequence was analysed using Primer 
Express software to generate a possible list of primers and probes.   
 
Alignment sequence data generated from ClastalX and the list of possible primers/probes 
generated in Primer Express was analysed using MacClade.  This program allows 
searches of sequences to be conducted.  Possible primer sequences were searched for and 
then analysed to determine their specificity.   Annealing temperatures and GC content 
were also reviewed to ensure the primer quality.    
 
Note: Primer Express generates a list of primers (~ 100) based on chemical properties but 
not level of specificity.  Therefore, manual searches and adjustments were required using 
MacClade to identify the primers that confer the highest level of specificity for T. 
magnivelare.  
 
Two sets of primers were developed for T. magnivelare and two sets of primers were 
developed for T. caligatum.   Primers were developed for T. caligatum as well as T. 
magnivelare because T. caligatum is often harvested as T. magnivelare and therefore it is 
as commercially significant.  The two species are not generally considered distinct 
outside of the scientific community. 
 
Two probes were developed in the same manner as described for the primers.  The probes 
are different than the primers in that they have a different number of base pairs (bps) in 
their sequences and different chemical properties.   
 
Primers were tested to determine if they would amplify T. magnivelare and T. caligatum.  
The T. magnivelare primers amplified sporocarp DNA well.  One primer proved to more 
specific as well as more sensitive on an initial assessment.  Changing annealing 
temperatures during PCR could potentially increase the sensitivity and the specificity of 



the other primer.  This work is ongoing.  Field testing of the probe has not been 
conducted yet.  This work will begin in May 2007. 
   
 
 
Project Scope and Regional Applicability:  This project has province-wide application.  
The technology being developed has particular application in relation to the MPB 
epidemic, but the techniques will have application wherever pine mushroom management 
is undertaken.  In particular, the technique could be used to expand the known range of 
mushroom production and to study the effects of management on pine mushroom 
persistence.  The in-situ hybridization technique will also be useful for studying the 
aetiology of the pine mushroom infection which should lead to insights into how to 
manage this enigmatic crop. 
 
Interim Findings:  We have one primer for T. magnivelare that looks very effective and 
another that looks good.  We have two primers for T. caligata as that fungus may overlap 
T.m. in our study area.  In addition we have two probes that seem suitable for in-situ 
hybridization, but we are awaiting suitable field sample material to complete further 
testing. 
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