









































MYCORRHIZAS FOR FORESTRY AND AGRICULTURE

3.3. SEPARATING SPORES FROM SOIL

Spore density data can be obtained by counting spores in a soil
sample. However, spore numbers may be poorly correlated with
mycorrhizal fungus activity in soils — which can best be measured
by bioassays (Section 4.4). It should not be assumed that spores
present in soils are viable, unless their germination has been
tested, as spores may be dormant (Tommerup 1992), and
mortality due to parasitism of spores by other soil microbes is
common (Lee & Koske 1994).

When comparisons are made, spore numbers can be used
directly, or converted to bio-volume estimates (using the formula
Volume = 4/3rtr3, where r is the average radius) to account for
variations in size. There is a strong correlation between the size of
spores of soil fungi and the numbers they produce in a volume of
soil (Chuang & Ko 1981). Consequently, Glomalean fungi with small
spores should have higher spore densities in soil than those with
large spores, but their capacity to colonise roots may be similar. In
a study of Australian tropical ecosystems spore density data were
better correlated with mycorrhizal formation in bioassays than
spore bio-volume data (M. Brundrett, unpublished data).

The standard procedure for separating Glomalean (VAM)
fungus spores from soil samples (Daniels & Skipper 1982,
Tommerup 1992) is presented here. Other methods involving
sucrose density layers or gradients can also be used. The method
presented has been successfully used with a wide range of
habirtats and soil types in Australia (Fig. 3.8). However, it is a good
idea to occasionally check the efficiency of your procedure by
looking for spores in the fractions that would normally be
discarded, especially those containing roots or organic matter.

A. Sieving and centrifugation

I.  Weigh soil samples and determine their moisture content by
oven-drying (90°C overnight) a small subsample in a pre-
weighed container. This will allow spore numbers to be
expressed relative to dry soil weight. You may wish to
remove coarse debris and rocks from samples with a 2-mm
sieve. Ensure that dry soil samples have been thoroughly
wetted for at least 30 minutes before sieving them. The size
of soil samples that can be processed will depend on spore
numbers and soil texture (clay soils tend to clog finer sieves).
Generally less than 100 g of soil is best, but larger samples of
up to | kg of sandy soils can be used if care is taken to ensure
that fine screens do not become clogged.

2. Soil is mixed in a substantial volume of water and decanted
through a series of sieves after allowing heavy soil particles to
settle for a few seconds (Fig. 3.9). This washing and decanting
process is repeated until the water is clear. Roots and coarse
debris are collected on a coarse (750 pm or | mm) screen,
while spores are captured on one or more finer screens.
Ensure that soil aggregates have broken apart. Figure 3.9
shows an example where 50, 100 and 250 pm fractions from

Chapter 3 Working

with Glomalean Fungi

Equipment and reagents
¢+ Two or more interlocking

stacking sieves with nylon or

stainless steel mesh and a

range of pore sizes.

Sieves can be purchased or

made from plastic cylinders

and nylon mesh.

Sieve sizes:

— 40-50 pm (for small spores)

— 100 pm (medium-sized
spores)

— 250 pm (very large spores
and sporocarps)

— 750-1000 pym (roots and
coarse organic matter)

Wash bottles containing water

and 50% sucrose (w/v)

(use finely granulated food-

grade white sugar)

Centrifuge (2000 RPM) with

tubes and caps

Vacuum filter apparatus

(Buchner funnel, side-arm flask

and vacuum source)

Glass fibre (Whatman GF/A)

or paper filters (11 cm

diameter)

= Petri dishes to hold filters

(reusable)
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