






































MYCORRHIZAS FOR FORESTRY AND AGRICULTURE

or functional diversity of mycorrhizal fungi in Australia (Bougher
1995). Indeed, there is a paucity of knowledge about all Australian
fungi, with only about 10% of these organisms having been named,
while an estimated 80% of them remain undiscovered (Pascoe
1991). Knowledge of mycorrhizal fungus diversity is important
because of their important roles in natural and managed
ecosystems (Table 1.3). Since different fungal taxa would vary in
their capacity to utilise resources, withstand adverse conditions,
etc. (Table |.4), mycorrhizal fungus diversity must contribute to
the resilience of ecosystems. The functional diversity of
mycorrhizal fungi provides opportunities to select fungi adapted
to specific combinations of host/environment/soil conditions
(Table 1.4) to optimise tree growth in plantations. The high
diversity of mycorrhizal fungi associated with eucalypts in
Awustralia provides a very large and valuable biological resource
for plantation forestry.

Table 1.3. Important roles of mycorrhizal fungi in natural and
managed ecosystems.

A. Benefits to plants

« Plant nutrient supply through mycorrhizal roots

« Antagonism of parasitic organisms

* Non-nutritional benefits due to water relations, etc.
B. Other roles in ecosystems

*» Nutrient cycling and conservation by soil mycelia

= Fungi are important food sources for many animals

* Improving soil structure

*» Carbon transport from plant roots to other soil organisms
C. Values to people

* Valuable food resources

*» Medicinal uses

« Aesthetic values

* Fungal diversity is a bio-indicator of environmental quality

Table 1.4. The functional diversity of mycorrhizal fungi includes
variations between individual species and isolates of fungi in the
following capacities.

A. Obtaining limiting soil nutrients:
inorganic forms of phosphorus, nitrogen, etc.
organic forms of nitrogen, etc.
trace elements
B. Amelioration of adverse soil conditions due to:
toxic concentrations of metal ions
extremes in pH
high conductivity (salinity)
nutrient imbalances such as high Mg:Ca ratios
C. Responses to severe climatic conditions:
limited or excessive water supply
temperature extremes
D. Compatibility with different hosts
E. Tolerance of adverse soil conditions:
disturbance, microbial competition. etc.
F. Survival and spread in soil by spores, mycelia, etc.
G. Capacity for inoculum production:
spore production
growth in sterile culture (ECM)
growth in pot cultures (VAM)
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Figure 1.1 Mycorrhizal associations involve three-way interactions between the
fungus, host plant and soil factors. Numbers in this figure refer to the mycorrhizal
research topics fisted below and correspond to chapters in this book.

A. A typical plant with VAM (clover) B. An ECM plant (pine) with
heterorhizic roots
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Figure 1.2. Structural and developmental features of roots.

A. Components of a clover plant root system showing orders of lateral roots.

B. Cross-section of a growing root tip (much enlarged) with the development of major tissue types diagrammatically
represented by colour gradients.
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