






































MYCORRHIZAS FOR FORESTRY AND AGRICULTURE

to be compared (Abbott et al. 1992). Gazey & Abbott

(pers. comm.) observed that there is good correlation between
the rate of root colonisation by different isolates of VAM fungi
and subsequent plant growth responses in a glasshouse study. It
is likely that correlations between the rate of mycorrhizal
development and plant growth will be detected in the field in

future studies.

Chapter 4 Examining

Mycorrhizal Associations

Table 4.9. Types of eucalypt ECM association and procedures required for their diagnosis
(DLM = Dissecting Light Microscope, CLM = Compound Light Microscope).

Association Diagnosis Definition

(Mlustrations) Eye DM M (References)

Typical compatible * mantle * mantle * Hartignet — well-developed mantle and Hartig net

(Fig. 1.6, 4.14A-C) » thicker, * hyphae with elongated epidermal cells, or hyphae
branched extending into cortex (see Chapter |)
roots

Incompatible * thin roots  * mantle — Hartig net —mantle poorly developed

(Fig. 4.13C, 4.15E) * hyphae = wound —Hartig net absent or abnormal

reaction —excessive phenolic production
(Malajczuk et al. 1982, Molina & Trappe
1982, Burgess et al. 1994)

Partially compatible (Fig 4.13D) £ thicker, + mantle + Hartig net  —limited hyphal penetration between
branched * hyphae epidermal cells, which remain compact
roots —thin mantle due to limited hyphal

proliferation (Burgess et al. 1994)

Superficial *thin ECM  » thin mantle < Hartignet - differs from typical ECM by having a

(Fig. 4.13F. 4.15B) roots * hyphae thin Hartig net. due to the lack of

Mesophellia type

Tuberculate
(Fig. 4.6GH, 4.14DE)

* fruit bodies
in soil

e large
structures
in soil

* ECM roots  » Hartig net
in fruic
body

«ECM roots * Hartig net
in rind

axpansion of epidermal cells and
thin mantle (Malajczuk et al. 1987)

—ECM roots occupy a zone inside the
peridium of hypogeous sporocarps of
Mesophellia and Casterium species
(Dell et al. 1990)

——compact clusters of ECM roots within
a rind of fungal tissue (Dell ec al. 1990)
May be mistaken for a hypogeous fruit
body unless sectioned
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Chapter 5 Isolation of Fungi
MYCORRHIZAS FOR FORESTRY AND AGRICULTURE and Production of Inoculum

Chapter 5§

PURE CULTURE ISOLATION
OF FUNGI AND THE
PRODUCTION OF INOCULUM

5.1. INTRODUCTION

In chis manual, Chapters 5, 6 and 7 concern methods used to manipulate
mycorrhizal associations, with the eventual aim of producing mycorrhizal
plants and evaluating their performance in the glasshouse or field. This
information is organised so that laboratory-based activities are covered
in this chapter, glasshouse and nursery activities in Chapter 6 and field
experimentation in Chapter 7. However, mycorrhizal research programs
will often incorporate several of these levels of organisation, and will
also require information about mycorrhizal roots and fungi to be
obtained using methods described in earlier chapters.

Procedures for sterile culture isolation, isolate selection and
inoculum production of ECM fungi are essential parts of research
programs which aim to harness the potential of these fungi for
plantation forestry (Palmer 1971, Molina & Palmer 1982). Such a
program often aims to acquire and maintain isolates of ECM fungi in a
pure culture collection, for one or more of the following reasons.

I. To allow physiological experiments with particular fungi, where the
chemical and physical environment for fungus growth is carefully
regulated. This allows the impact of specific conditions on fungi to
be examined and provides information which may be required for
large-scale inoculum production.

2. To produce large or small amounts of fungal inoculum which
contains actively growing fungal mycelium and is free of
contamination by other organisms, for use in experiments or for
practical applications.

3. To perform axenic culture synthesis experiments to test host—fungus
compatibility under conditions where no other organisms are
present. This also allows clean root material of a known age to be
produced for morphological and physiological studies.

4. To maintain the biodiversity of ECM fungi, particularly of fungi which
are associated with rare plant species, or where large-scale habitat
loss is of major concern.

Figure 5.1 is a flow chart which shows how a research program which

aims to produce inoculum of ECM fungi could be organised. This

scheme demonstrates how preliminary scudies which concern
optimising culture conditions for particular fungi and comparing
inoculum forms are a prerequisite for large-scale inoculum production
for use in forestry, horticulture or agriculture. Many of the procedures
described here were developed by researchers in the CSIRO Forestry

Laboratory in Perth, Western Australia, including Nick Malajczuk,
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