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Introduction

The current mountain pine beetle 
epidemic and the expedited sal-
vage harvest that will result pose 
many challenges for the manage-
ment of pine mushroom resources. 
Some assessments indicate that 
the value of pine mushrooms in 
producing areas (patches) may ex-
ceed the value of the timber over a 
rotation (Olivotto 1999; Chapman 
and Bravi 2003). Given the current 
beetle situation and the pending 
falldown in timber supply, diver-
sification of the profitable harvest 
from provincial forests should be 
paramount. Management of non-
timber forest economies is crucial 
to ensure their preservation dur-
ing an expedited salvage period. 

Pine mushroom production 
in West Chilcotin forests begins 
at a stand age of about 70 years 
(Chapman and Bravi 2003). This 
means that, with standard rota-
tion lengths, there could be very 
little pine mushroom producing 

area left in the forest by the sec-
ond rotation. Even though large 
proportions of the West Chilcotin 
currently have site and stand con-
ditions that are seemingly suitable 
for pine mushroom production, 
only a relatively small proportion 
of the landscape actually produces 
mushrooms (Figure 1). Unless 
Good Potential Pine Mushroom 
Producing Areas (GPPPAs) are 
specifically identified and pine 
mushroom production managed 
for, it is very likely that future 
pine mushroom production will 
be exceedingly small. Compound-
ing these management challenges 
is that pine mushroom habitat 
coincides with severely affected 
mountain pine beetle stands (Fig-
ure 1), which will be targeted for 
salvage harvest. Management of 
the pine mushroom resource must 
therefore be carefully considered 
at the onset of the salvage harvest. 
This extension note provides an 
overview of management recom-
mendations, monitoring needs, 
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and management tools for ensuring that pine 
mushroom presence is maintained on the 
landscape during this period of intensified 
disturbance. 

Managing for Pine Mushrooms: Landscape-
level Considerations

1. Identification and preservation of GPPPAs 
is the first consideration in managing for 
pine mushrooms in the West Chilcotin. 
Because the location of pine mushroom 
patches is kept secret, a predictive map 
was developed to identify mushroom-pro-
ducing areas (Chapman and Bravi 2004). A 
map verification project was completed in 
the fall 2005 by Yun Ka Whu’ten Holdings 
Ltd. to determine if the predictive map 
was accurate enough to use for this pur-
pose. Results from the study indicate that 
the map is accurate enough for landscape-
level applications.

2. Maintain two-thirds GPPPAs in pine 
mushroom producing condition across the 

landscape at any given time. This should 
not be difficult as only 14% of the land-
scape is in GPPPA and 50% of the total 
GPPPA is included in special management 
areas. Thus about 7% of the unconstrained 
timber harvesting landbase (THLB) is in 
GPPPA. To maintain the two-thirds GPP-
PA requirement, an additional 2.5% of the 
unconstrained THLB will be constrained 
to manage for pine mushrooms. As sal-
vage harvest will be capable of extracting 
only about 60% of the dead timber volume 
(Pedersen 2004), GPPPAs within the THLB 
should be selected and spatially delineated 
for a 15-year retention period. Determin-
ing where salvage will not take place and 
managing for other potentially profitable 
forest resources (Figure 2) should be the 
priority over the short term. 

3. When selecting pine mushroom preserva-
tion areas, overlap as much as possible 
with existing initiatives, including Old 
Growth Management Areas (OGMAs), 
Visual Quality Objective reserves (VQOs), 

Figure 1 Pine mushroom plot after mountain pine beetle attack.
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Caribou West Management Areas, and 
Natural Disturbance Seral Distribution 
zones (NDSDs).1 This strategy will pre-
serve larger areas of pine mushroom 
habitat at the landscape level and assure 
the development of new pine mushroom 
producing areas. As a result of the moun-
tain pine beetle epidemic, a review process 
is planned to assess the efficacy of existing 
plans (B. Bings, B.C. Min. Environ., Wil-
liams Lake, pers. comm.). The selection of 
pine mushroom preservation areas should 
be co-ordinated with this process. A pine 
mushroom representative could be used as 
a liaison person to facilitate the integration 
of pine mushroom management recom-
mendations with other planning initiatives. 

4. Location of pine mushroom preservation 
areas should include an aerial reconnais-
sance component to identify pine mush-
room producing stands that have the 
fewest beetle-kill trees or remnant patches 
of green pine. There will likely be areas 
where beetle skips and/or beetle vets occur 
across the landscape. As pine mushrooms 
require a living host, skips and vets within 
GPPPAs will provide the best opportuni-

ties to retain pine mushroom presence. 
These sites for pine mushroom presence 
can then be ground surveyed either by 
locating pine mushroom fruiting bodies 
(Figure 3) or by systematically sampling 
roots and assessing them for pine mush-
room using molecular techniques. 

5. Pine mushroom habitat supply should be 
modeled to determine where GPPPAs are 
predicted in younger stands. Management 
planning should then include some provi-
sions for preserving a proportion of cur-
rent GPPPA adjacent to the next genera-
tion of GPPPAs. Younger stands will likely 
have fewer mountain pine beetle–killed 
trees, and their proximity to known areas 
of production will provide greater oppor-
tunity for inoculation by pine mushroom. 

Managing for Pine Mushrooms: Stand-level 
Considerations 

To reach the objective of maintaining two-
thirds of the current GPPPAs, stand-level 
planning may be required. Ideally, harvest 
and salvage harvest operations should avoid 
development in GPPPAs entirely for the next 
15 years. When this is not possible, cutblock 
layout, wildlife tree patches, retention of 
small patches of advanced regeneration, and 
other management options can assist in pre-
serving individual pine mushroom patches at 
the stand level. Development planning that 
incorporates these options may also increase 
the likelihood that regenerating blocks or 
stands that could support mushroom produc-
tion will have the opportunity to be inocu-
lated by pine mushroom. Maintaining pine 
mushrooms at the stand level will be facilitat-
ed if timber operations consider the following 
management recommendations:

1. Timber planning areas that overlap with 
GPPPAs should be identified at the on-
set of harvest planning so that block and 
reserve patch location incorporate pine 

Figure 2  Pine mushroom at the most valuable 
button stage. 

1 Specific management considerations for the integration of pine mushroom management with other landscape-level 
planning initiatives are described in the Pine Mushroom Management Strategy for the West Chilcotin (Chapman 
and Bravi 2004).
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mushroom management recommenda-
tions. This will reduce the incidence of 
pine mushroom interest groups raising 
issues after development costs have been 
incurred. 

2. When overlaps between timber planning 
areas and predicted pine mushroom areas 
are identified, locally knowledgeable 
pine mushroom pickers and First Na-
tions should be consulted. When it is not 
possible to consult with knowledgeable 
pickers or First Nations, GPPPAs should 
be planned around or incorporated into 
WTPs. Planning around GPPPAs should 
not be difficult in the West Chilcotin as it 
will not be possible or desirable to harvest 
all the beetle-kill trees before they become 
unsalvageable (Pedersen 2004). 

3. Regeneration patches ≥ 0.25 ha should be 
retained in GPPPAs that cannot be avoid-
ed during timber harvest operations. 
Small patches of advanced regeneration 

may assure that regenerating blocks or 
stands that could support mushroom pro-
duction will have the opportunity to be 
inoculated by pine mushroom. Further-
more, these patches will provide struc-
tural and age-class diversity at the stand 
level. 

4. Dwarf mistletoe treatments in mushroom-
producing areas should be waived and/or 
modified. Research indicates a correlation 
between the site characteristics produced 
by dwarf mistletoe and pine mushroom 
production (Chapman and Bravi 2004). 
Dwarf mistletoe also has other ecosystem 
functions such as promoting biodiver-
sity. Waiving dwarf mistletoe treatments 
will also ensure that the small patches of 
regeneration recommended for retention 
at the stand level during harvest opera-
tions are not destroyed through obligatory 
silviculture activities.

5. Retention patch shape, size, and distribu-
tion in large cutblocks should attempt 
to mimic natural patterns of escapement 
resulting from fire and pest infestations. 
Most pine mushroom producing areas 
in the West Chilcotin are fire-generated 
stands. Many of the trees supporting pine 
mushroom production are old fire-scarred 
or beetle-attack vets. Pine mushroom 
presence appears to correlate with fire 
and mountain pine beetle escapement. 
The interactions between pine mushroom 
and fire escapement are complex, as pine 
mushroom producing areas tend to be dry 
and susceptible to fire, whereas riparian 
areas, spruce stands, and other typical 
escape areas tend not to be good sources 
of pine mushroom inoculum. Preliminary 
research is under way to identify escape-
ment patterns and sizes; this research 
should be consulted during the timber 
planning process. 

6. Retention of windfirm vets in GPPPAs 
may protect pine mushroom inoculum 
sources. Work by Chapman and Bravi in 
2005/06 and funded by the Mountain Pine 

Figure 3 Pine mushroom fruiting bodies at 
various stages of development, from 
the button stage to the fully expanded 
cap (photo courtesy of Shannon 
Berch).
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Beetle Initiative shows that many pine 
mushroom producing stands have stand-
ing dead trees or old beetle-attack vets that 
have clearly escaped previous beetle in-
festations. These older trees may serve as 
a source of inoculum for pine mushroom 
and they may influence the stand in other 
ways, such as providing a source of dwarf 
mistletoe inoculum. Therefore, where 
mushroom patches or portions of mush-
room patches are cut, consider leaving 
large, older, windfirm vets as a potential 
source of inoculum for damage agents and 
pine mushrooms. 

Monitoring and Research Recommendations 
for Pine Mushrooms 

Management plans need to be flexible, as 
they require continual input of new and 
up-to-date information to be effective. Pine 
mushroom research and management are still 
in their infant stages in the West Chilcotin; 
therefore, monitoring the effectiveness of our 
recommendations is essential. Furthermore, 
the overall effects that the current mountain 
pine beetle epidemic will have on forest re-
sources are largely unknown. As the infesta-
tion runs to completion and most mature-
to-old forests die, unpredictable ecological 
changes and social pressures are likely. 
Adjustments to management plans and con-
cepts as well as the continued development 
of innovative approaches to management will 
be required to ensure that our forests remain 
ecologically and economically productive. 
Monitoring and research recommendations 
for pine mushroom management include:

1. Developing a comprehensive monitoring 
plan to ensure the effectiveness of pine 
mushroom management recommenda-
tions. This will include monitoring of 
pine mushroom preservation patches 
over the short, mid, and long terms to 
identify changes to these areas as full 
beetle impacts are realized; monitoring 
landscape-level practices; and monitor-
ing salvage harvesting to determine if and 
how management recommendations are 

being incorporated at the stand level and 
to evaluate their effectiveness. The use of 
indicators and targets would facilitate this 
process. For example, it is recommended 
that two-thirds of the GPPPA be retained 
across the landscape at any given time. 
Therefore, GPPPA should not decline by 
more than one-third over what has cur-
rently been measured. 

2. Research into the fungus / host tree root 
association should continue and must 
include the use of genetic methods for 
a comprehensive understanding of the 
relationships and interactions occurring 
at this interface. Preliminary work in 
this area has proven that molecular tools 
such as pine mushroom specific primers 
work well for identifying pine mushroom 
fungus presence in stands where fruiting 
bodies have been known to occur but were 
not observed in the year surveyed. Being 
able to assess areas for pine mushroom 
presence when no fruiting bodies are be-
ing produced will allow monitoring of the 
effectiveness of management recommen-
dations, ensuring cost-effective and timely 
assessments.

3. New pine mushroom producing areas 
should be explored using the habitat 
suitability model developed for the West 
Chilcotin. Many areas, such as west of 
Quesnel, have not been thoroughly exam-
ined for pine mushrooms. Small commu-
nities affected by timber shortages may 
realize significant economic benefits from 
developing their pine mushroom resource. 

4. Currently, little research exists on fire and 
insect ecology in the West Chilcotin. What 
is available is being assessed to determine 
natural escapement patterns. As remnants 
from both of these natural disturbance 
factors show a correlation with GPPPAs, 
research opportunities from the recent 
fire activity and the mountain pine beetle 
infestation should be explored. An initial 
project should be undertaken to identify 
fire skips and beetle skips through airpho-
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to interpretation or aerial overview flights. 
Once identified, skips in GPPPAs could be 
assessed for pine mushroom presence to 
determine if pine mushroom management 
recommendations citing the importance of 
these features are sound. 

 5. More complete and detailed ecosystem 
data for the West Chilcotin should be 
collected to allow development of better 
models for mushroom growth and man-
agement (as well as for other non-timber 
resources in the area). Of particular use for 
identifying pine mushroom habitat is soil 
information. Any mapping of soils should 
avoid using soil textural descriptions that 
combine coarse fragments and the fine 
fraction (as was used in terrestrial ecosys-
tem mapping). 

6. Further analysis of the data collected from 
the stem mapping project (Figure 4) is 
required to make additional recommen-
dations. This information will allow us 
to assess the next steps needed for rec-
ommending the retention of permanent 
OGMAs and for making recommenda-
tions about the potential benefits of earlier 
beetle attack. Multi-layering within these 
stands may create stand characteristics 
better suited for pine mushroom persis-
tence through this current attack (i.e., 
multi-layered stands may be less severely 
attacked because there are fewer old trees 
and potentially more openings, which may 
create conditions that mimic some of the 
beetle truthing efforts). 

Figure 4 High resolution air photo showing Plot 9 condition. Photo taken by, and filed in Google 
Earth, courtesy of Pat Teti.
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