
This is the second article on the soil microbiome. We
know that in addition to rocks and roots, the soil in our
gardens has a vast population of microbes that include

viruses, bacteria, fungi and a host of diminutive creatures. This
population, or microbiome as it is now called, is essential for the
well-being of everything that grows on it, from forest and field,
to cabbages and rose gardens. Breaking up this soil layer by
building roads and houses, or simply by tilling it massively,
damages this ecosystem. The twentieth century response to this
was a technological fix with lots of fertilizer and irrigation, both
of which also suppress this micro-population. 

Plants need nutrition in the form of soluble minerals, and
synthetic fertilizers can supply this need very quickly. In the wild
there are no fertilizers and the soluble minerals are provided by
the microbiome in a very finely tuned supply/demand system
such as we have with our own nutritional needs. In a perfect
world it should not be necessary to add any fertilizers at all, but
the reality is that we are not hunter/gatherers living in a
wilderness and some compromise may be required. So how can
I apply this new science to growing vegetables, fruit and flowers
in my garden in an ecologically respectful way? 

If you do not have a cultivated garden, the bush will take care
of itself and after a few years any damage caused by constructing
your house will be naturally remediated and the forest will grow
back. Then if all you aspire to is a small clearing with a little grass
to walk on and perhaps a few ornamental trees, these too can be
expected to settle in and ‘naturalize’ with only a small effort on
your behalf to cut the grass and keep the broom at bay. 

Like an aquarium of tropical fish, summer baskets and boxes
are isolated from the forest. These mini systems are fragile and
entirely dependent on you. Excepting a few spores that land on
the surface, there’s no way that they can grow naturally. You will
have to maintain the balance of nutrients, water and sunshine.
In this case, a hybrid potting soil of high quality garden loam,
rotted compost and some vermiculite should suffice for three or
four summer months with a small amount of slow release
pelleted fertilizer to provide a nutrient supplement. However, a

powdered or liquid fertilizer will kill or suppress any microbes
present.

For gardeners and farmers: cultivate your land by cultivating
the soil microbes and providing the optimum conditions for
their health. Do no harm; avoid chemicals, herbicides, pesticides
and fast-acting fertilizers. Raw land is often compacted, so an
initial digging and loosening of the soil will help with drainage,
air and access to the bedrock. This will help improve the mineral
mixing, but the microbes and especially the fungi may take
several years to recover. 

Sell your rototiller—disturbed soil promotes the germination
of native weed seeds. They do not need a microbial symbiosis
because they have evolved to be opportunistic and grow fast
when their moment comes. A low energy response is to allow
these native plants to grow for a few weeks, bash them down,
cover with black plastic or sheets of cardboard, and wait a month
before you plant your summer crop. If you do not dig again, the
bacteria and fungi will begin to recover and the green plant tops
you cut down will compost quickly. If minimum effort is your
mantra, simply leave the weeds covered for the summer. Then
in late August pull the covers off and liberally sow with a ground
cover crop such as clover for the fall and winter. The microbes
will recover and the cover crop will help suppress remaining
weeds through the winter.

David Douds of the Rodale Institute, in collaboration with
the USA Department of Agriculture, has published a number of
papers on farmland remediation by cultivating homegrown AM
(Arbuscular Mycorrhizal) fungus, which penetrates the plant
roots. This process was also used to transition from ‘traditional’
(chemical-based) agriculture to a more integrated, organic one.
This is Douds’ formula to speed up the microbiome population,
with special attention to the AM fungus inoculum for your
greenhouse or garden:
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Applying Soil Science to Gardens
Brian Crumblehulme

‘We know more about the celestial universe

than the soil beneath our feet.’                            
—Leonardo da Vinci, 1500 CE



Take some properly rotted compost and mix with an equal
volume of garden soil or soil taken from a deciduous treed area
nearby. A soil enriched with synthetic fertilizer will suppress
fungal mycorrhizal growth because it is already nutrient rich
and the microbes will remain dormant. Sieve out rocks and
larger roots. Then mix again with an equal volume of vermiculite
or peat moss; fill one litre pots and either sow with a cover crop
or spread the mix over a garden bed and sow directly into it.

Douds used a cover crop of tropical Bahia grass because it
grew fast and was killed by the frost. I am using annual winter
field peas available from West Coast Seeds because I want a fast
growing legume that will not take over the garden. If you plan
to leave the cover crop for the summer, crimson clover is a very
pretty alternative. 

The microbes naturally present in the soil will colonize the
young seedling roots and quickly spread through your soil mix.
Remove any larger weeds to allow the seedlings to grow, and
water as necessary. According to Douds, this produces a 7,000-
fold increase in fungi in the soil after about five weeks when the
plants are growing vigorously, and by using a local soil starter,
the microbes will be native and more effective in promoting
plant growth.

If you do this in March/April, you will have healthy and
bushy plants in your pots or garden beds within a few weeks.
When you are ready to plant out tomatoes, summer vegetables
or flowers, clip off or mow the green leafy tops of your cover
plants and put them in the compost pile. The soil/vermiculite
mix they are grown in should smell sweet and earthy and will
contain lots of spores, fungal hyphae and larger animals such as
worms. Carefully separate this growing mix from your one-litre
potted roots and shake it into a bucket. Then chop all the
remaining roots into 1-2 centimetre lengths and stir back into
the soil mix in your bucket. The chopped roots will contain

spores inside the root sections. Mix well and use a 1:10 or 1:15
mixture added to a potting loam, or place a large pinch directly
under the roots of your tomato or summer flowers as you plant
them. The chopped root sections will die but the microbes inside
will ‘germinate’ and rapidly form a new symbiosis with your
newly planted flowers and vegetables. 

This may sound like work, but the principle is specifically
designed to fast-track and enhance the soil for annual summer
flower and vegetable crops, with a healthy and diverse microbial
population in your garden and greenhouse. If all goes well, one
program may be sufficient, particularly if in winter you do not
dig the ground but simply flatten the growing weeds and gently
loosen the earth with a garden fork if necessary.

This year, I am trying alternate garden beds. The ground is
prepared with compost and some manure in the normal way.
In addition, some is having a living ground-cover through which
I will transplant large vegetables such as tomatoes and zucchini.
The controls  have a black fabric over the ground-cover through
which I will plant my vegetables as usual. I am doing the same
in the greenhouse with tomatoes, peppers and cucumbers. And
I am using a rich inoculum mix for hanging baskets and
planters.

Newly planted trees, bushes and perennial plants will also
establish faster with a microbial inoculum. They will not need
further treatment because they remain in the ground for years,
gradually establishing a symbiont relationship with the
microbes in the soil.

As luck would have it, there are a few plants that only rely on
bacteria but do not form a symbiotic relationship with fungi.
These include: spinach, beets and the brassica family of cabbages,
cauliflower, broccoli and so on. There is no evidence that planting
them into a fungus-rich soil will slow them down. 0
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