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PLANT AND SOIL CONTROLS ON
MYCORRHIZAL FUNGAL COMMUNITIES!
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Abstract. A field experiment was conducted to examine the relative importance of soil
factors and plant species on communities of vesicular-arbuscular mycorrhizal (VAM) fungi.
Populations of VAM fungal spores were studied in 4-yr-old monocultures of five succes-
sional grass species grown in a gradient of soil mixtures ranging from pure subsurface sand
to pure sandy loam topsoil. A total of 19 species of VAM fungi were found across all
treatments. Of the 12 most abundant VAM fungal species, 6 species had a significant
dependence on both soil mixture and host species, while 2 were dependent only on soil
and 2 only on host. To our knowledge, these are the first results indicating that even closely
related hosts (five grasses) may cause divergence in VAM fungal communities on initially
identical soils. Cluster analysis of the similarity of fungal communities by host plant species
showed the fungal communities in the two late successional grasses to be most similar to
one another and least similar to the fungal communities in the early successional grass
species. Cluster analysis of the similarity of fungal communities by soil mixture showed
the fungal communities in the sandy end of the soil gradient diverged predictably from the
fungal communities in the black soil end of the gradient. These results support the hy-
pothesis that soil factors and plant species may be of equal importance in regulating the

species composition of VAM fungal communities.
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INTRODUCTION

Vesicular-arbuscular mycorrhizae are symbiotic as-
sociations between plant roots and an ubiquitous group
of zygomycetous fungi. Vesicular-arbuscular mycor-
rhizal (VAM) fungi are believed to be among the most
abundant fungi in the soil (Gerdemann and Nicolson
1963), yet very little is known about their ecology.
Nearly 150 species of VAM fungi have currently been
described based on the morphology of their asexual
soil-borne spores (Schenck and Pérez 1990). Some in-
sights into the ecology of VAM fungi have been gained
by studying natural distributions of their spores, but
still little is understood about the factors that regulate
populations of these fungi. Many species of VAM fungi
are known to have worldwide distributions, and occur
in a remarkable variety of habitats and climates. Nev-
ertheless, patterns in the distributions of some VAM
fungal species are beginning to emerge as more €co-
logical studies are conducted. Distributions of certain
VAM fungal species have been shown to be related to
abiotic factors such as soil pH (Abbott and Robson
1977, Porter et al. 1987), soil moisture (Anderson et
al. 1984), total soil C and N (Johnson et al. 19915),
landscape position (Day et al. 1987, Gibson and Het-
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rick 1988, Henkel et al. 1989), and temperature (Koske
1987).

VAM fungi are obligate root symbionts, but they are
not host specific. Some studies have suggested that
VAM fungal communities are not influenced by the
species composition of the plant community. Liberta
and Anderson (1986) found VAM fungal communities
in an undisturbed prairie to be no different from those
of an adjacent corn field. Conversely, adjacent agri-
cultural fields growing the same crop were shown to
contain different species of VAM fungi (Hayman 1982).
Such Tesults seem to suggest that host plant species are
essentially ecologically equivalent in terms of their in-
fluence on VAM fungal communities. However, other
studies of agroecosystems provide strong evidence that
crop plant species may indeed influence the compo-
sition of VAM fungal communities (Schenck and Kin-
loch 1980, McGraw and Hendrix 1984, Johnson et al.
1991a).

It is important to understand the factors influencing
populations of VAM fungi because species of these
fungi differ greatly in their effects on plants, ranging
from mutualistic to neutral to parasitic (Carling and
Brown 1980, Modjo and Hendrix 1986, Schubert and
Cammarata 1986). If plants can indeed influence the
composition of VAM fungal communities, it suggests
that there may exist a previously unrecognized positive
or negative feedback mechanism that influences plant
community structure. This feedback would be positive
(and stabilize the plant community) if the VAM fungal
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