


























MYCORRHIZAS FOR FORESTRY AND AGRICULTURE 

c. Spore size and shape 
The sexual spo res produced by Basidiomycetes (basidiospores) 
and Ascomycetes (ascospo res) are perhaps the simplest to 
observe and often the most dist inctive microscopic character of 
ectomycorrhizal fungi. Spores are not simply ci rcula r pro pagules 
lacki ng distinct structure. Rather. each fu ngal species has unique 
spores with many characte ristics that need to be recognised and 
described. ECM fungi have an extremely wide variety of spore 
colours. shapes. sizes and walls (see Figs 2.8. 2.14 for so me 
examples). 

I. Mounting spores - spo res can be observed in mounts of gill 
tissue but this is not recommended because they will often 
include immature spores. Mature spo res for describing or 
illustrating should be obtained from spore prints by scraping 
a small amount off the print with a blade o r forceps. These 
spores are then mounted in water. 3% KOH. 10% ammonia. 
or PVLAG. 

2. Spore colour - the colour of the spo res under the 
microscope in water and in KO H or ammonia is usually 
recorded (Table 2.4). Also the reaction to Melzer's reagent 
is observed to determine if the spores are amyloid (blue 
reaction) or dextrinoid (red/brown reaction). 

3. Measuring spores - a minimum of 20 to 25 spores per 
specimen is measu red to the nearest 0.5IJ m: shortest and 
lo ngest. average length. narrowest and broadest. average 
breadth. average ratio of length to breadth (as in Table 2.4). 
The dimensions of spores should be measured in face and 
side (profile) view (see Fig. 2. 1 I A). Note that spores roating in 
a mounting medium will have random orientations and only those 
seen completely in face or profile view should be measured 
(Fig. 2.1 I B). This rule does not apply to many truffle-like fungi. 
which have symmetrical spores. 

4. Spore sizes - the spores of ECM fungi vary in length from 
about 4IJm to about 30 IJm (most are around 8-15 IJ m). 
Truffle-like fungi tend to have larger spores than mushroom­
like fungi. and ectomycorrhizal Ascomycetes often have larger 
spores than BaSid iomycetes. Record the medium in which 
measurements are made. as this can effect spore sizes 
(Oliver et al. 1987). It is usual to include the apiculus but 
not any ornamentation or perisporium in spore size 
measurements (Fig. 2. 1 I C). but it is important to record 
what structures were measured. 

5. Spore symmetry - as shown in Figure 2.1 I A, ECM fungi that 
produce above-ground fruit bodies usually have spores that 
are bilaterally asymmetrical (inequilateral). These spores are 
known as ballistospores as they are forcibly discharged from 
the basidium for dispersal in the air currents. They are also 
referred to as heterotrophic spores because during 
development they are borne obliquely on the sterigmata to 
facilitate discharge. Gasteromycetes and truffle-like fungi 
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usually have spores that are bilaterally symmetrical 
(equilateral) , thus, if viewed in face, side, or end views the 
spore can be divided into mirror images. These symmetrical 
spores are called statismospores because they generally are 
not forcibly discharged from the basidium. During 
development statismospores are usually centred upon the 
sterigmata and are referred to as orthotropic spores which 
are later passively released. 

6. Spore shape - can be described by many descriptive terms 
(Table 2.5, Fig. 2.12B). For more terms the reader is once 
again referred to Largent et al. 1977. Shapes that are in 
between these broad categories may be described by applying 
the prefix 'sub', e.g. subglobose is not quite globose but close 
to it. The shape and size of the hilar appendix (point of 
attachment to the basidium before separation) should be 
recorded, e .g. rounded, beaked, broken or entire. Also the 
spore apex (opposite end to the hilar appendix) may be 
rounded or attenuated (mucronate or rostrate). 

Table 2.5. Main shapes of spores of ectomycorrhizal fungi 
(see Fig. 2.12B). 

Ellipsoid - sides are curved and ends rounded 
Ovoid - egg-shaped, one end larger than the other 
Globose - spherical 
Oblong/cylindrical - ends round, sides parallel 
Fusiform - tapering of both ends 
Citriniform - lemon-shaped. ends of the spores with a beak-like 
projection 
Amygdaliform - almond-shaped 
Phaseoliform - bean-shaped 
Angular - various angular spore shapes 

D. Spore wall structure and ornamentation 
The spore wall is an important diagnostic character for 
distinguishing ectomycorrhizal fungi, as they vary from thin and 
smooth to complex and ornamented (see Figs 2. 13, 2.14). For 
example, some families such as the Amanitaceae have entirely 
smooth spores, while species of other families may have unique 
patterns of spore ornamentation. 

I. Details of spore walls and ornamentation must be observed 
under the high power microscope objective (I OOX). In some 
cases, high power light microscopy will reveal fine 
ornamentation of spores which appear smooth at lower 
magnifications. More details of the surface topography of 
spore ornamentations are revealed with the scanning electron 
microscope (Fig. 2. 14). 

2. For all spores regardless of whether they are smooth or 
ornamented, the spore wall thickness and the number of 
distinct layers should be noted. Usually it is sufficient to note 
whether it is less than O.5~m thick or not, but some spores 
may have walls up to 4 or 5~m thick. At the apex of the 
spore, the wall may be conspicuously thin and modified into a 




