
























MYCORRHIZAS FOR FORESTRY AND AGRICULTURE 

and spore coating of seeds have also been used as ECM inoculum 
(Theodorou & Bowen 1973. de la Cruz et al. 1988. Marx et al. 
1984). Major drawbacks to the use of spore inoculum are the 
restrictions to fungal species that produce abundant sporocarps. 
the poor germination or low viability of spores of some species 
and that large spore numbers are often required for colonisation 
of roots (Fries 1983. Cordell et al. 1988). 

Mycelia are commonly applied in peat-vermiculite mixes. 
liquid media. or encapsulated in alginate beads. Advantages of 
mycelial forms of inoculum are that they can be more effective 
than spores in colonising roots and they allow large-scale 
production of single strains of fungi (Cordell et al. 1988. Marx et 
al. 1989). Mycelium grown in mixtures of peat and vermiculite 
moistened with mineral and organic nutrients or in cereal-grain 
based media has often been used as inoculum (Marx & Kenny 
1982. Marx et al. 1989). The main advantage of solid-substrate 
culture is its relatively simple set-up. requiring only standard 
laboratory equipment for culturing fungi (Section 5.1). However. 
production is limited by the space required to grow cultures and 
the labour required to initiate and dispense inoculum (Marx & 
Kenny 1982. Kuek 1994). On a commercial scale. quality and an 
absence of microbial contamination are difficult to maintain 
(Kendrick & Berch 1985. Le Tacon et al. 1985). 

Mycelial slurries can be applied directly to seedling roots 
(Boyle et al. 1987. Parlade et al. 1996). but must be used rapidly 
to ensure effective root colonisation. Cultured mycelium can be 
protected from desiccation and damage during storage and after 
application to soil by encapsulation in alginate beads. This 
technology has been used to produce inoculum of Australian 
isolates of Laccaria, Hebeloma, Descolea, Elaphomyces and Pisolithus 
(Kuek et al. 1992). Beaded forms of inoculum are highly effective 
per unit volume of inoculum, can be stored for several months 
and are suitable for application by mechanised planting systems 
such as fluid drills (Kuek et al. 1992). 

B. Spore-based inoculum forms 
Use of ECM spores is widely used in forest nurseries (Castellano 
1994). However, use of spores as inoculum is most effective with 
species that produce sporocarps in large numbers, that are easily 
collected. For example, the puffballs Pisolithus and Scleroderma have 
been used extensively because they fruit abundantly in forests and 
plantations and contain large numbers of spores (Fig. 5.1 OA). 
Truffle-like fungi also make good spore inoculum, in that much of 
the sporocarps consist of spore-bearing tissue (Fig. 2.33), but they 
occur below the soil surface, so it may be difficult to excavate 
sufficient numbers for inoculation. While mushrooms accumulate 
fewer spores than truffles or puffballs, their caps can also be used 
as a source of spores for inoculation (Fig. 5.1 OB). Some spore 
inoculation procedures for nursery seedlings are described below. 

Chapter 5 Isolation of Fungi 
and Production of Inoculum 
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MYCORRHIZAL INOCULATION PROCEDURES 

A. Tissue culture inoculation procedures 

I. Agar media in a petri dish 

Axenically-grown 
plants from surface 

sterilised seed or tissue 
culture propagation 

2. Sloppy agar media in tissue culture vessel 

B. Inoculating seedlings with spore suspension (I), mycelial slurry (2), 
or spore pellets (3), as they are transplanted 

2 

Figure 5.9. Methods for applying inoculum of ECM fungi to seedlings in sterile culture (A) or in the nursery (B). 
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Table 5.9. Comparison of the relative advantages and disadvantages of different forms of inoculum used to 
propagate ECM fungi. 

Type of inoculum 

A. Soil from under host 

B. Spore slurries 

C. Spore pellets 

D. Slurries of cultured 
mycelium 

E. Encapsulated forms 
of cultured mycelium 

F. inoculation of seedlings or 
plantlets in sterile culture 

Collecting spores 

Advantages 

• inexpensive and easy to obtain 
• fungi should be well-adapted to 

local conditions 

• very efficient means of inoculating 
large numbers of seedlings 

• specialised equipment and procedures 
not reqUired, but can be used for 
large-scale nursery inoculation 

• efficient method for storage, transport 
and application of spores 

• most effective with sequestrate fungi 
such as Pisolithus and Scleroderma 

• pure inoculum of a selected fungus 
can be produced 

• relatively fast ECM formation can 
occur, as mycelium is ready for 
immediate growth 

• as in D above 
• protection of mycelium allows 

transport, storage and efficient 
application 

• as in D above 
• ECM fungi occupy roots before 

seedlings are planted in soil 

I. Most large sporocarps occur during late autumn in the 
northern and southern hemispheres or during the onset of 
the wet season in the tropics. Fungi should be located, 
collected and carefully identified as described in Chapter 2. 
Freshly collected sporocarps should be kept in paper bags for 
transport to the laboratory. 

2. Sporocarps are brushed free of adhering debris. Larger 
sporocarps are usually cut into smaller pieces and any 
vegetative components such as the stipe can be discarded. 
Truffles are generally bisected before drying them. Some 
material of each fungus should be kept as a herbarium 
specimen (Chapter 2). 

3. Sporocarps may be used to provide fresh or dry spore 
inoculum. If dry spores are required, forced air drying at 
temperatures below 35°C should be used to avoid loss of 
spore viability (Fig. 5.1 DC). 

4. Dried sporocarps are crushed manually in plastiC bags to 
ensure minimal loss of spores and cross-contamination 
between fungi. They are then gently sieved through 
200-500 ~m sieve to standardise the inoculum particle size 
(Fig. 5. 1 OD). Dry spores can be stored by refrigeration at 

Disadvantages 

• soil bulky and labour-intensive to collect 
• high risk of introduction of 

pathogens and weeds 
• specific fungi cannot be selected 
• inoculum levels may be low 

• fruit body collection may be difficult 
• may be ineffective due to slow 

germination or low spore viability 
• cross-contamination more likely 

• only a few fungi have been used 
• expensive pelleting machine required 
• other micro-organisms may be present 

• facilities and supplies expensive 
• personnel must be highly trained 
• inoculum storage limited 
• only fungi which grow well in culture 

and survive fragmentation can be used 

• as in D above, but storage less of a problem 

• as in D above, but may be even more 
expensive in terms of facilities and trained 
personnel required 
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