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Ectomycorrhizal fungi above and below ground in a small, 
isolated aspen stand: A simple system reveals fungal fruiting 
strategies an an edge effect 

Cripps, C. L. (Department of Plant Sciences and Plant Pathology, Montana State Uni- 
versity, Bozeman, MT 59717, U.S.A.). Ectomycorrhizal fungi above and below ground in a 
small, isolated aspen stand: A simple system reveals fungal fruiting strategies and an edge 
effect. Memoirs of The New York Botanical Garden 89: 249-265, 2004.-Ectomycorrhizal 
fungi are an important aspect of forest dynamics; however, it is not trivial to analyze mycor- 
rhizal communities in situ, particularly in quantitative terms. Above-ground sporocarps and 
below-ground e~tom~corrhizae often give contrasting pictures of mycorrhizal communities. 
This study examined a whole, simple ectomycorrhizal community with limited plant-fungal 
diversity (a small, isolated aspen stand) to assess quantitative measures. This contrasts with 
most studies where afiagment of a complex mycorrhizal forest system is selected. Eight species 
of ectomycorrhizal fungi were detected, half represented by sporocarps. Inocybe lucera, Puxillus 
vernalis, Laccaria proxima, and Tricholoma sculpturatum dominated in importance (frequency 
plus abundance), and comprised 94% of e~tom~corrhizae. Cenococcum geophilum, Popularhiza 
nigra, Hebeloma mesophaeum, and Hebeloma sp. were detected only below ground. Fruiting 
strategies varied. Inocybe lacera and L. proxima fruited prolifically each year only at the edge 
of the stand, while their mycorrhizae existed throughout the stand. Spore production at the 
edge of a forest could be advantageous for these early colonizers. In contrast, Paxillus vernalis 
produced only I sporocarp in 4 years, yet mycorrhizae were distributed throughout the stand. 
Co-occurrence of mycorrhizal types in the soil showed 2-5 types in close proximity. Sporocarp 
locales rarely overlapped, and are mapped for each species. Edge effect and fruiting strategies 
could be particularly relevant in certain e~tom~corrhizal systems and for selection of study 
sites. 

KEY WORDS: aspen, fungi, ectomycorrhizae, Populus tremuloides, sporocarps, community 
ecology 

Introduction 

The importance of ectomycorrhizae in forest systems 
has been increasingly recognized over the last century. 
Historically studied as individual mutualisms between 
a host tree and a fungus, mycorrhizae are now perceived 
in more encompassing terms as the associations between 
microscopic fungi and plant roots on which many forest 
ecosystems are predicated. A diversity of ectomycorrhi- 
zal fungi thrive in coniferous and deciduous forests and 
in arctic-alpine tundra with woody shrubs, and more 
are being discovered in tropical ecosystems (Smith & 
Read, 1997). E~tom~corrhizal symbiosis occurs wher- 
ever potential host plants exist, or, from another point 

of view, trees are able to exist in many habitats because 
of partnerships with ectomycorrhizal fungi. 

While particular species of mycorrhizal fungi can oc- 
cur across many forest types, it is becoming evident that 
particular assemblages (or communities) of mycorrhizal 
fungi are characteristic of each forest type. Sporocarps 
are often used to detect diversity and infer abundance 
of macrofungi (including mycorrhizal species) in forest 
systems. Studies of mycorrhizal diversity relying on spo- 
rocarps in western forests include those for Douglas fir 
(Norvell & Exeter, 2004; O'Dell et al., 1999; Smith et 
al,, 2002), pine (Gehring et al., 1998), aspen (Cripps, 
2001; Cripps & Miller, 1993), and timberline forests 
(Kernaghan & Currah, 1998; Kernaghan & Harper, 
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