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The group of fungi that form vesicular-arbuscular (VA) 
mycorrhizae are among the most common soil fungi and probably 
infect more plant tissue than any other fungal group (1 2). Increased 
recognition of this situation has attracted many plant pathologists 
to work on  VA mycorrhiza, along with other plant scientists 
interested particularly in the frequently beneficial interaction 
between VA mycorrhizal fungi and their plant hosts. The advance 
of these fungi from their first appearance in the fossil record to 
present-day occupation of most geographical regions, habitats, and 
plant species is evidence of phenomenally successful activity and 
survival. These aspects will be examined in this review with 
emphasis on the ways that soils and soil fertility influence the 
ecology and symbiotic behavior of VA mycorrhizal fungi. 

OCCURRENCE IN DIFFERENT SOILS 

The extensive activity and survival potential of VA mycorrhizal 
fungi in most naturally occurring plant populations on undisturbed 
soil is immediately obvious from an examination of the roots of the 
vegetation present (27). They can infect most species of flowering 
plants in most habitats. Thus, VA mycorrhizal fungi are generally 
abundant in grasslands, savannas, scrub and open woodlands, 
dense rain forests, semideserts, and sand dunes. By contrast, they 
are rare in north-temperate podzols that support almost pure 
stands of ectomycorrhizal trees, in acid heathlands dominated by 
plants with ericoid mycorrhiza, and in very wet soils. Their 
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populations vary in disturbed soils such as coal minespoils and old 
road beds. They often produce large resting spores whose numbers 
range widely; eg, from six to 1,590 spores (> 100 pm diameter) per 
100 g of soil in New Zeaiand grassland, scrub land, and forest soils 
(1  7). As VA mycorrhizal fungi are found in almast every soil type, it 
is not surprising that on a global scale they are virtually ubiquitous. 
They are found in tropical, temperate, and arctic soils, and even 
individual species can have a world-wide distribution. 

In cultivated soils. V A mycorrhizal fungi are affected by various 
agricultural and horticultural practices, particularly fertilizer 
additions, pesticide applications, and crop rotations. Changes in 
soil fertility due to amendments with mineral fertilizers or organic 
matter can markedly affect the activity of the soil mycorrhizal 
population in terms of the amount of root infection and numbers of 
resting spores produced. There is some evidence that organic 
matter added to soil leads to better mycorrhisal development. 
Conversely there is considerable information on the negative 
effects of nitrogen fertilizer on mycorrhiza formation. For 
example, in the heavy clay loam soil on the Rothamsted Farm 
(Little Knott field), monthly samples from wheat plots shewed 
nitrogen (as ammonium nitrate) markedly decreased both VA 
mycorrhizal infection and spore numbers (15). In these plots, 
mycorrhizal infection built up  slowly in the spring and reached a 
plateau in the autumn. whereas numbers of spores increased 
dramaticaIly in midsummer. Probably spore production increases 
as  root growth slows down or  partly ceases. The adjacent 
Broadbalk wheatfield at  Rothamsted also showed the negative 
effect of nitrogen fertilizer on the indigenous mycorrhizal 
population ( t 5). In addition, there was a marked negative effect of 
nitrogen on the mycorrhizal spore poputation in a wheat field in the 
light sandy soil on the Woburn farm near Rothamsted (Stack yard 
fieEd), but there was no effect of N in another Woburn field (Butt 














