









































MYCORRHIZAS FOR FORESTRY AND AGRICULTURE

reports of these structures in roots which normally form ECM
associations represent such saprophytic activity. Roots of non-
host plants may not be able to completely exclude VAM hyphae,
given the nature of the activity of these fungi and their nearly
universal presence in soils (Harley & Smith 1983).

Many Australian trees and shrubs such as Eucalyptus and
Acacia species have been reported to have both ECM and VAM
associations (Warcup 1980, Malajczuk et al. 1981, McGee 1986,
Chilvers et al. 1987, Reddell & Warren 1987, Brundrett & Abbott
1991). However, there is some controversy about the relative
importance of ECM and VAM associations in plants which have
both. These include economically important Australian trees and
shrubs in the families Mimosaceae, Casuarinaceae, Fabaceae and
Myrtaceae (Table |.2). For example, in northern and eastern
Australia, Acacia species were reported to have dual VAM and
ECM associations or VAM only (Warcup 1980, Reddell & Warren
1987, Beligard 1991, Brundrett et al. 1994), while acacias from
south-western Australia had VAM, but not ECM (Jasper et al.
1989, Brundrett & Abbott 1991). There have also been reports
that eucalypt seedlings may initially have VAM associations, which
are replaced by ectomycorrhizal associations as they mature
(Gardner & Malajczuk 1988). In the family Casuarinaceae, the
genus Casuarina apparently has VAM while Alfocasuarina has ECM
and VAM (Table 1.2). From che above discussion, it can be seen
that there is at present often insufficient knowledge to safely
predict what type or types of mycorrhizal associations a given
plant species will have, or what the functional significance of
different associations is. The versatility of roots of many
important Australian trees and shrubs may be an adapration to
survival in response to harsh or fluctuating environmental
conditions, and provides increased options for harnessing
mycorrhizal associations in plantation forestry.

D. Facultative associations and non-
mycorrhizal piants
The concept that plants have varying degrees of dependence on
mycorrhizal associations is gaining acceptance (see Janos 1980,
Marschner 1986, Brundrett 1991). Detailed examinations of
plants in natural ecosystems often show consistent differences
between host plants occurring in a particular habitat in both the
intensity and consistency of mycorrhiza formation (proportion of
root system involved). These observations have shown that
species generally either have consistently high levels of
mycorrhizas, intermediate or variable levels of mycorrhizas, or
are not mycorrhizal (Janos 1980, Brundrett & Kendrick 1988).
Plants belonging to these categories can be called obligatorily
mycorrhizal, facultatively mycorrhizal, or non-mycorrhizal, as is
explained below. Characteristics of plant roots systems are
usually highly correlated with these mycorrhizal formation
categories, as is summarised in Table |.9.
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