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Arbuscular-mycorrhizal fungi (AM) are commonly associated with plants in arid and semiarid
regions (Stutz et al., 2000), where soils generally have high AM fungal diversity (Stutz and
Morton, 1996). Under harsh conditions, such as in deserts, failure to form AM associations is a
leading cause of plant failure (St. John, 2000). Attention has therefore focused mainly on plant
responses to AM fungi in the past (Bethlenfalvay, 1992). With the progressive conversion of
natural plant communities to disturbed ones, however, it is becoming ever more important to
understand the mechanisms that operate in the entire plant-soil system, since this knowledge may
be the key to the proper management or restoration of the environment (Warren et al., 1996).

The main factors that contribute to the fragility of arid lands are limiting water, nutrient,
and temperature conditions (Nobel, 1996). Their effects are well known, while the contributions
of factors that may stabilize the system, like soil microbes are little known, although their role in
plant-community structure has been recognized (Callaway, 1995). Some members of plant
communities can modify their harsh habitats by a process called habitat engineering (Jones et al.,
1997), and by doing so, facilitate the establishment of other plants (nurslings). Associations of
leguminous trees and desert succulents are an example of such nurse plant-nursling relationships
whose effects include some influence over soil temperatures, nutrients, and soil water contents
under the nurse plant’s canopy (Callaway, 1995).

These zones around some perennial plants within the reach of their roots and branches,
where the harsh conditions of the surrounding desert are less limiting, are called resource islands
(Carrillo-Garcia et al., 1999, 2000). The islands themselves are shallow mounds formed when
wind speed drops within the dense canopy of a plant, depositing windborne dust (Armbrust and
Bilbro, 1997). The deposition is then stabilized and the resulting fine-textured soil of low bulk
density, high water-holding capacity, stable aggregate structure and high nutrient levels becomes
a habitat that supports communities of soil organisms (Aguilera et al., 1999).

While all members of such communities probably play an important role in nature's
design, AM fungi are well known to alleviate stress in limiting environments (Sylvia and
Williams, 1992). They are especially important for soil stabilization since their mycelia represent
a dominant component of soil microbial biomass (Miller and Jastrow, 1995): their soil hyphae
link and enmesh particles into stable aggregates (Miller and Jastrow, 1999; Wright and
Upadhyaya, 1998). The hyphae also interconnect the roots of adjacent plants, facilitating an
exchange of nutrients between them and with the soil (Schreiner et al., 1997). AM fungi are
therefore an essential component of plant-soil systems of arid and semiarid lands (Bethlenfalvay
et al., 1984; Cui and Nobel, 1992).

Changes in the soil habitat are not engineered by the plant alone; they are the result of
concerted action by the canopy and of the AM root system. The establishment of an AM-hyphal
network enhances not only plant development but results in soil-building interactions between
the biotic and abiotic components of the soil (Bethlenfalvay and Schiiepp, 1994). The dense mats
of AM mycelia that enmesh the soil particles of resource islands may be a key to an aggregating



and stabilizing process (Miller & Jastrow 1999), counteracting erosion by increased soil
deposition (Coppinger et al. 1991).

In arid ecosystems characterized by plant microhabitats centered on nurse plants, an early
integration of mycotrophic seedlings into the community through a pre-established common AM
mycelium may increase their survival rate, while nonmycotrophic plants would benefit from the
improved growth conditions provided by the resource islands (Bashan et al. 2000) The profusion
of AM mycelia often found in the top layers of resource-island soils suggests that they contribute
to the binding of windborne soil particles that settle under plant canopies. Thus, they form a link
in an autocatalytic cycle of plant-soil interrelationships: the fungi improve plant growth through
enhanced nutrient uptake, the more vigorous plant intercepts more windborne soil, this soil is
bound by the mycorrhiza into a growing mound, and the mound provides more nutrients to the
plant and a growth substrate for the fungus, thus closing the cycle. Much further work is needed
to integrate the role of AM fungi with the plant-soil system in deserts.
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