
Think of soil as a place where two worlds meet, that
      of the living and the dead.  When living organisms
      die, they return to the soil, a thriving and complex living

“marketplace” where countless plants and animals take what
they need from death.  These plants and animals, in turn, pass
the fundamental components of life on to the next group in the
food chain.  If you think of the earth as a huge, single-celled
organism, the soil is much like a membrane through which the
components of life must pass.  Without this thin, precious
meeting place, life on earth’s landmasses would be unlikely.

Even though soil is critical to all terrestrial ecosystems, most
people know little about it.  The world of soil is an

intriguing place occupied by unbelievable creatures.
Examine one square foot of forest soil, one inch deep.

You will find 1,356 living organisms, including 865
mites, 265 springtails, 22 millipedes, 19 adult

beetles, and various numbers of 12 other life-
forms.  If you include microscopic life, you will

find billions of bacteria, fungi, and protozoa in
just one teaspoon full of that same soil!

 Many of the wild creatures that make up
soil provide important services to humans

without our awareness.  Consider the
earthworm.  In one acre of soil there may be as

many as one million earthworms.  That acre of worms
can churn 36 tons of organic matter through their

intestines in one year!  Through this process, worms aerate the
soil and produce nutrients critical for plant growth.

Soil and its inhabitants beg to be investigated.  With a few hand lenses
and some healthy soil, students of all ages can become explorers of an

unknown world.  They can watch soil form in homemade compost
columns built out of soft drink bottles.  Or, if your students are looking for

an interesting action project, they can create compost bins at school or home to
recycle food waste and enrich soil in their own backyards.

This issue of Growing WILD explores the world of soil and suggests activities and themes for use by
educators.  Take the opportunity to reconnect young people to soil, one of our fragile connections to life.
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It's a Small World!
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“You must love the crust of the earth
on which you dwell more than the
sweet crust of any bread or cake.”

-Henry David Thoreau-



There are more organisms in a gram of soil than there are humans on earth.  It has been
  estimated that one gram of soil harbors, 100,000,000 bacteria, 1,000,000 fungi, 100,000
micro-algae, 10,000 protozoa, 1,000 nematodes, 10,000,000 other invertebrates and

innumerable viruses!  Totals like this are mind boggling, but even more amazing is the soil’s
biodiversity.  It is estimated that in one gram of soil there are over 10,000 different species of
microorganisms.  That is more than all the different species of mammals
found on earth!

And as you can imagine, the relationships between soil organisms are
complex and depend upon highly changeable conditions.  Temperature and
moisture can change suddenly, and nutrients are not constantly available, but
come in bursts.  As a result, many organisms lie dormant, waiting for good conditions.  Azotobacters
 are a good example.  They are free-living bacteria that can take atmospheric nitrogen and change it
into a form that plants can use.  During harsh conditions, Azotobacters produce cysts which serve as
a resting stage of the organism.  Only when conditions improve do the bacteria become active again.

Insects, earthworms, gophers, ants, and other burrowing animals create conduits for the passage of
water and roots through soil.  Through their burrowing activities they also enhance the exchange of
nutrients throughout the soil column by blending soil from the surface with that from below.  Earthworms
alone are capable of moving tons of soil annually, enriching it as it passes through their bodies.

The breakdown of leaves and woody material on the soil’s surface enlists a different cast of players.
Decomposition of cellulose is a difficult task which requires an interesting partnership.  Unlike most
animals, termites can digest cellulose because they have the help of a protozoan which lives in their
digestive system.  The protozoan is able to change cellulose to a usable form of food for the termite.
 The protozoa, in return, gets a nice
comfortable home in the gut of the termite!

After insects begin to decompose a  tree,
then fungi and microbes move in.  Fungi
produce long thin filaments called hyphae
which grow through decaying plants,
decomposing the woody fibers.  After the
fungi breakdown the woody fibers,
microbes move in and further decompose
the tree.  Decomposition of a tree to soil
takes a long time.  A ten-inch log can take
20 years to decompose.  Imagine our
world without  soil organisms!
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At a microscopic level, bacteria
consume the woody fibers of a leaf
vein, and ciliates, a type of protozoan,
consume the bacteria.  Surrounding
this microscopic food chain are the
hyphae of fungi which also decom-
pose the leaf.
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“There is a world under this world
of which we have no suspicion."

-Jules Michelet-

Springtails and soil mites are some of the many
different animals which live in the soil.

A World Beneath our Feet
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