Fungal Dispersal
Introduction
Most fungal spores are not self-motile and
instead rely on dispersal by wind, rain-splash or
animals. Specialised reproductive structures
(‘fruiting bodies’) may be produced to assist
spore dispersal, for example the mushrooms
and toadstools.

Basidiospores

Aim
To determine;
(a) how many sexual ‘basidiospores’ are
contained within a single fruiting body of
the edible mushroom Agaricus bisporus,
and
(b) what length these spores would add up
to if laid end-to-end in a row.
Which degree programmes is this applicable
to?
• Biology
• Microbiology
• Mycology
• Cell Biology
In which modules can this practical be
located?
• Biodiversity
• Microbiology
• Cell biology
Length of practical
One session of 90 minutes
Assessment
This is by a single sheet of observations and
calculations detailed at the end of this guide.
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Instructions for measuring length and counting number of spores
The basidiospores are contained on the gills
under the mushroom cap. Use your scalpel to
carefully cut a small section (approx.. 5 x 5 mm)
of the edge of a gill from the underside of the
mushroom cap and place it on a glass slide. Add
a drop of water and coverslip. Make sure that you
only take a small thin section; thick specimens
are very hard to see under the microscope.
Focus at x40 (using bright field or similar setting)
on a thin section of the gill and observe the dark
basidiospores against a lighter background of
supporting hyphae. Then swing the x40 lens out,
but do not yet engage the x100 lens.
Add a small drop of immersion oil to the surface
of the cover slip where the lens will be. Finally
swing the x100 lens into position (using bright
fiekld or similar setting) so that the end of the lens
enters the oil (this is known as ‘oil immersion’).
Locate an area of gill with basidiospores. You will
need to increase the light intensity, and may have
to alter the Imaging Aperture Diaphragm on the
microscope to get a good image (the latter can
increase contrast). Measure the length of a
representative sample of spores (minimum 6)
using the eyepiece graticule (which has been
calibrated) and record the average value.
The viewing area using the x100 lens is
approximately 0.03 mm2 (For Pryor microscope –
note that the area might vary for different
microscopes/lenses e.g. is 0.025 mm2 for Nikon).
Select random areas of gill and count the number
of basidiospores present in the viewing area. Do
this for at least 4 replicate samples and calculate
the average number of spores per 0.03 mm2. Use
this value to calculate the number of spores per 1
mm2 of gill. Clean the lens with lens tissue after
use. HINT– If the spore density is very high, then
you need only count spores in a half (or quarter)
of the viewing area and double (or quadruple) this
to get a value for the whole viewing area.

Basidiospores under x400 magnification

Materials needed
1. Agaricus bispous open cap fruit
bodies. Large ‘field mushroom/
Portabello’ style ones are best (avoid
immature closed button
mushrooms).
2. Slides and coverslips
3. Compound microscope
4. Eyepiece graticule which has been
calibrated for use with a x100 lens
5. Immersion oil
6. Scalpels
7. Sterile water

Instructions for counting total number of gills

1. Cut a quarter of the mushroom and
count the number of whole gills and add an
allowance for the smaller interleaving gills.
Multiply by four to get an estimate of the total
number of gills in the mushroom.
2. The average surface area of a single gill
of a large field mushroom is approx. 500
mm2 (allowing for the fact that they are
double-sided). You should now be able to
calculate the total surface area of gills in your
mushroom by multiplying the number of gills
x the average surface area of a gill. Express
this value in terms of mm2. Use the
previously calculated value of the number of
spores per mm2, from the microscope work
above, to then work out how many spores in
total the mushroom contains.
3. Using the value for the average length of
a basidiospore, calculate the total length of
all the spores in the mushroom laid end-to
end.

Fungal Dispersal Assessment
1. Your initial guess of the length of all
spores laid end to end …………………….
(you will not be marked in this!).
2.

Average

length

of

a

basidiospore

…………………..
3.

Calculations

to

determine

the

total

number of spores in a mushroom

4. Calculations to determine total length of
spores laid end-to end

5. Why might these values be inaccurate ?

6. How does the form of a mushroom help in
the function of spore dispersal?

Cheat Sheet
Microscope eyepiece graticule calibration. Most microscope eyepiece graticules are calibrated such that under a X10 lens
each small division= 10 µm; X40 lens each small division= 2.5 µm; X100 lens each small division= 1 µm. But this will need
verifying before a practical, and note that most eyepieces are marked 0-100 but some have 0-10. But all have 100 small
subdivisions. Also note that for some, especially Prior microscope, the scale does not quite exactly correlate so might be that
under x100 each small division=0.95 µm.
Easiest to work out by seeing under: X10 that 100 eyepiece divns= 100 graticule divns;
X40 that 40 eyepiece divns= 10 graticule divns i.e 100 µm.
X100 that 100 eyepiece divns= 10 graticule divns i.e. 100 µm.
If microscope problems, check that imaging aperture diaphragm (black thumb slide on Nikon) is slid to correct position.
Example/representative mushroom calculations.
a) Average basidiospore size: 7.0 µm (from 7.0, 6.5, 8.0, 7.5, 6.0, 7.0).
2

b) For x100 eyepiece viewing area of 0.03 mm get average 384 spores (from half gill random counts 169, 202, 206, 191)
2

i.e. 12,800 spores per mm gill.
c) For ¼ mushroom get 38 whole gills, 30 half gills so 38+15 = 53 gills in ¼ mushroom; so therefore 212 gills total
mushroom.
2

d) Thus total surface area of gills = 212 (number of gills) x 500 mm (average surface area

of

a

gill,

estimated

from

2

previous years and supplied in handout) = 106,000 mm .
9

e) Therefore total number of spores = 12,800 x 106,000 = 1.36 x 10 .
9

9

f) Therefore spores laid end-on-end = 1.36 x 10 x 7 µm = 9.52 x 10 µm = c. 9.5 km.

This compares to Buller’s (1922) estimate of 1.8 x 109 spores (13.5 km) for A. campestris and Esser

