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3. Roots are surface sterilised in 30% aqueous H202 (v/v) for 
20 seconds then immediately transferred into I L of sterile 
water for further rinsing. All subsequent steps should be 
carried out under sterile conditions (in a laminar flow cabinet). 

4. The bag containing surface-sterilised roots is placed on agar 
media in a Petri dish and opened to remove the roots. Erland 
& Soderstrom (1990a) used 1/2 strength MMN agar (Table 
5.2) with chlortetracycline and Benomyl (Table 5.4). Root tips 
can be dissected into small pieces using sterilised fine pointed 
tweezers. Ideally. segments of root and fungus tissue from the 
inner mantle or Hartig net region should be used. to ensure 
that only one organism is isolated. but isolation from whole 
root tips may also be successful. 

5. Root pieces are individually arranged on nutrient agar on 
Petri plates (5-10 per plate) then incubated and examined 
daily to remove contaminants and monitor the development 
of fungal colonies. Some growing mycorrhizal fungus colonies. 
recognised by their appearance under a dissecting microscope 
(see D below). are then transferred into fresh agar media. 

6. Alternatively. root pieces can be washed by vigorous agitation 
in 10 changes of sterile distilled water (for 2 min. each). 
before root tips are excised. blotted dry and plated out under 
axenic conditions (Chu-Chou 1979). 

C. Spore germination 
Spore germination in axenic culture is generally much easier to 
achieve with saprophytic fungi than with ECM fungi. but it has 
been possible to germinate spores of some species of ECM fungi 
(Fries 1987). One example of a spore germination media is 
provided in Table 5.2. For some genera of ECM fungi. spore 
germination may be promoted by the presence of ( I) other 
micro-organisms (yeasts. fungi. etc.). (2) growing hyphae of the 
same species. (3) growing roots of a host seedling. or (4) 
activated charcoal. which absorbs inhibitory substances in the 
media (Fries I 983a. 1987). The production of culture isolates 
from a single germinated spore is a valuable tool for studying the 
genetics and biology of fungi (Fries 1983b). A method of spore 
germination described by Fries (1978) is outlined below. 

I. Spores are obtained from a spore print by suspending a 
fungus fruit body over a sterile Petri dish for several hours 
(petroleum jelly can be used to stick the top of a mushroom 
cap to the inside of the Petri dish lid) . This procedure is 
repeated several times to increase the probability that a 
sample of sterile spores has been obtained. 

2. Working in a laminar flow cabinet. spores are suspended in 
0.5 mL of sterile distilled water. The suspension is diluted 
with additional sterile distilled water to obtain a 
concentration between 0.5 x 106 and 2 x 106 spores/mL. 
A haemocytometer should be used to count a subsample of 
the spore suspension to determine how much dilution is 
required. 
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3. 50 iJl of diluted suspension is spread evenly over the surface 
of a Petri dish containing spore germination agar media 
(Table 5.2). Plates are sealed with Parafilm ™ or cellophane. 
after leaving them overnight in the flow hood so excess water 
can evaporate. 

4. Spore germination is visibly assessed twice a week and the 
percentage of germinated spores estimated. Hyphal colonies 
can be observed under a dissecting microscope. 

D. Identification of mycorrhizal fungi and 
microbial contaminants in culture 

The success of attempts to isolate mycorrhizal fungi can only be 
judged by distinguishing between mycorrhizal fungi and 
contaminants in culture. This task is initially very difficult. but 
becomes easier with experience. Many genera of ECM fungi have 
a characteristic appearance or growth form in culture that allows 
them to be recognised (see Tables 5.5. 5.6). When isolating a new 
fungus it is best to make three or more attempts. using different 
fruit bodies. roots. etc .• to allow the desired fungus to be 
recognised if several fungi emerge. 

Various techniques can be used to ensure new fungal cultures 
are free of contaminants. Bacterial contamination is easily 
recognised under the microscope and can often be eliminated 
through the addition of antibiotics to culture media (Table 5.4). 
Suspected soil fungi can be verified. in many cases. microscopically 
because they produce conidial spores in culture. while most ECM 
fungi do not. Saprobic fungi often generally have relatively narrow 
hyphae without the clamp connections produced by many 
basidiomycetes in culture. Confirmation of successful isolation is 
not as simple for Ascomycetes and those Basidiomycetes that do 
not produce clamp connections. Thus it may be necessary to 
confirm that isolates are ECM fungi by inoculating a host plant 
with them under conditions suitable for ECM formation. 

Morphological characteristics. such as the colour and texture 
of mycelial colonies. can often be used to distinguish particular 
isolates (Fig. 5.4GH). A wide range of information obtained by 
observation or by experimentation can be used to help identify 
or confirm the identity of ECM fungi growing in cultures 
(Hutchinson 1991). This information includes variations between 
fungi in their: 

I. capacity to utilise different organic carbon and nitrogen 
sources. 

2. growth rates at different temperatures. 

3. tolerance to different fungistatic or fungitoxic chemicals. 

4. polyphenol oxidase activity. 

5. reactions of mycelia to stains such as Diazonium blue B. 


