New Phytol. (1991), 117, 637-663 -
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SUMMARY

Communities of vesicular—arbuscular (VA) mycorrhizal fungi were studied in a long-term crop rotation
experiment at two locations (Waseca and Lamberton, Minnesota, USA). Spores of mycorrhizal fungi were
counted and identified in experimental plots with a cropping history of either corn (Zea mays L.) or soybean
[Glycine max (L.) Merrill]. Mycorrhizal fungal communities were affected by both location and cropping history.
At Waseca, Glomus aggregatum Schenck & Smith, G. leptotichum Schenck & Smith and G. occultum Walker spores
were more abundant in soil with a corn history than a soybean history, while spores of G. microcarpum Tul. & Tul.
exhibited the reciprocal pattern. Approximately 90 % of the spores recovered at Lamberton were G. aggregatum
and did not vary with crop history. However, the spores of three other species: G. albidum Walker & Rhodes, G.
mosseae Gerdemann & Trappe, and G. occultum, were more abundant in plots with a corn history than a soybean
history. Densities of G. aggretatum spores were negatively correlated with soil pH at Waseca, but were unrelated
to pH at Lamberton were the mean soil pH was lower. Our results indicate that mycorrhizal fungal species are

individualistic in their responses to cropping history and edaphic factors.
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INTRODUCTION
Most crops form symbiotic associations with
vesicular-arbuscular (VA) mycorrhizal fungi

(Gerdemann, 1968), and the zygomycetes involved
_in these associations are often the most abundant
fungi in soil (Gerdemann & Nicolson, 1963). VA
mycorrhizal fungi are a diverse group of over 144
species (Schenck & Perez, 1990), but little is known
about their ecology. Mycorrhizal fungal species, or
even isolates of a given species, differ greatly in their
effects on plants (e.g- Carlfng & Brown, 1980; Clarke
& Mosse, 1981; Miller, Domoto & Walker, 1985;
Modjo & Hendrix, 1986; Bethlenfalvay et al., 1989).
Furthermore, the effectiveness of a mycorrhiza in
improving plant growth appears to be governed by
the interplay between edaphic factors, the host plant,
and the fungal isolate (Bethlenfalvay, Ulrich &
Brown, 1985; Hall, 1988). Consequently, before VA
mycorrhizal fungal isolates can be selected for use in
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agriculture, it will be necessary to understand how
individual fungal species affect plants under local
edaphic conditions, and what factors control their
populations in agroecosystems (Abbott. & Robson,
1982; Menge, 1983; Hall, 1988). .

Several studies have examined the affects of
cropping sequence on mycorrhizal infection and
spore populations (e.g. Black & Tinker, 1979;
Sieverding & Leihner, 1984; Dodd et al., 1990) but
still relatively little is known about the effects of crop
rotation on mycorrhizal fungal communities. The
purpose of this study was to compare communities of
VA mycorrhizal fungi in field plots with either a corn
(Zea mays L.) or soybean [Glycine max (L.) Merrill]
cropping history to better understand how individual
species of fungi respond to cropping history and
edaphic factors.

MATERIALS AND METHODS
Study sites and experimental design

This study was conducted as part of a long-term






