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Lodgepole pine (Pinus contorta Dougl. var. latifolia Engelm.) is an economically and ecologically important
resource of Western Canada and the Northwestern United States. [t accounts for 50% of the total growing stock and
25% of the total volume of timber harvested in interior British Columbia, Canada, which is used in construction, for
pulpwood, and for railway ties and poles. Although the mountain pine beetle (MPB, Dendroctonus ponderosae
Hopkins) is natural components of lodgepole pine ecosystems, it is a serious threat for mature lodgepole and several
other pine species. Recent moderate winters have caused lower larval mortality, resulting in an epidemic that is
currently spreading across British Columbia and causing extensive economic and environmental damage to
lodgepole pine forests.

The MPB carry a diversity of fungi on their body surface and symbiotic fungi in mycangia. Within a tree, the
MPB remains in the region just under the bark, mining the phloem and reproducing, while the fungi, mainly staining
fungi, propagatc in beetle galleries in the phloem and into the underlying sapwood. The beetles benefit because the
staining fungi lower the wood moisture content and may produce an cnvironment more favorable for the beetle
brood and some of the fungal associates are potential nutrient sources for the next beetle generation. In trees that
have sustained high levels of attack by MPB, the sapwood is stained by fungi within a few weeks. As there is no
appreciable loss in most strength properties, only a small decrease in toughness, stained wood can be used in most
applications where appearance is not an important factor. However, MPB-killed trees that are left uncut for extended
periods are susceptible to fungal decay that will further reduce their value in markets that are otherwise open to
stained wood.

In order to evaluate fungal diversity from the exoskeleton of the MPB and its infested lodgepole pine trees, the
cultural and molecular methods were used. All nine fungal taxa were isolated from the MPB. Identification was
based on cultural morphology and high sequence similarities of the internal transcribed spacer (ITS) and large
subunit ribosomal DNA (LSU rDNA) region to sequences of known fungi. The isolates from the cultural method
represented 7 ascomycetes and 2 basidiomycetes. Fungal ITS regions were amplified from DNA directly extracted
from the beetle surface. The PCR products were cloned and 125 clones were classified by their restriction pattern
with Haelll and Rsal. A total of 15 RFLP types were identified and subsequently sequenced. Sequence analysis of
the RFLP types showed that 14 ascomycetes and 1 basidiomycetes were represented in the clone libraries. We found
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that yeast and non-staining filamentous Euascomycetes fungi were detected efficiently using a molecular approach,
while the major sapstaining fungi and decay fungi were best detected using cultural methods. The infested lodgepole
pine trees were mainly colonized by Ophiostoma clavigerum (Robinson-Jeffrey & Davidson) Harrington,
Ophiostoma montium (Rumbold) von Arx, Ophiostoma nigrocarpum (Davidson) De Hoog, Ophiostoma minutum
(Olchow. & Reid) Hausner, and unknown Leptographium species. Among basidiomycetous fungi, decay fungi were
rarely present in green trees but were isolated more frequently in red and grey trees. The frequency and the type of

decay fungi isolated varied between harvesting sites.
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