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A raised bed being amended with compost in spring. The grassy plant is a cover crop of winter rye, planted in fall, which will be
turned in with the compost.

When I think about being a gardener, I usually think about the plants I tend - the flowers, fruit and foliage that delight my eyes
and my tastebuds. But plants are really only half the story. As an organic gardener, I also tend an entire world of bacteria,
fungi, protozoa, worms, beetles and millipedes.
I once read that a pea-sized clump of soil can contain a billion bacteria. A shovel-full of good garden soil may contain more
microscopic organisms than there are people on the earth! As a gardener, I want to do whatever I can to keep this unseen
world of organisms happy. When there are a lot of them and they're doing their thing down in the soil, they keep my garden
free of disease and pests, and give my plants exactly what they need to be lush, beautiful and abundant.
Are all microbes beneficial? No. There are "bad" bacteria and fungus that cause root rot, damping off, wilt and blights. But I've
found that if you do everything you can to encourage the good guys, they'll win out.
Why Fungi and Bacteria are so Important
Fungi help decompose organic matter and feed on insects and other soil organisms. They also improve soil structure by
binding soil particles with multi-celled "webs" called mycelium. Some fungi form a symbiotic relationship with plant roots, called
mycorrhizae. Many kinds of plants require mycorrhizae in order to absorb the nutrients they need for healthy growth. These
relationships between fungi and plant roots have developed over millions of years. There are hundreds of different kinds of
mycorrhizae, each specially adapted to a certain type of plant. A rich diversity of microbes ensures the right ones are there to
get the job done.
Bacteria are single-celled organisms. Some play in important role in decomposing organic matter, and others produce natural
antibiotics that inhibit disease organisms. Many types of beneficial soil bacteria are able to absorb nitrogen from the air and
when they die, they make the nitrogen available to plants. Some "nitrogen-fixing" bacteria form a symbiotic relationship with
plants, living in tiny nodules attached to the roots. Peas and beans are two of the many kinds of plants that require nitrogenfixing bacteria for healthy growth.

4 Ways to Keep Microbes Happy
So what can you do this spring to nurture this mind-boggling population of beneficial organisms in your soil?
Feed Them. Organic matter is what they eat. You can provide it in the form of compost, rotted manure, cover crops, shredded
leaves, or natural fertilizers such as cottonseed meal, fish emulsion, kelp and alfalfa meal. It's hard to add too much organic
matter. Just make sure that if you're adding a lot of un-decomposed, carbon-rich materials (leaves, rotted straw) you add some
extra nitrogen to give the microbes the fuel they need to do their work.
Give Them Air. Most soil organisms need oxygen to survive. A good, biologically-active soil will be about 25% air, which is
located in the spaces between soil particles. To keep your soil light and fluffy, add organic matter and avoid walking around on
it, especially in the spring when it's still very wet. You can introduce air by loosening the soil with a fork, but avoid excessive
tilling.
Keep Them Moist. Microbes require moisture, but too much is deadly. If given the opportunity, water will fill every air space in
the soil, and soil organisms will suffocate. Drainage trenches or raised beds are a good solution if your soil tends to be soggy.
Dry soil is just as problematic. Mulches are a good way to retain a consistent moisture level.
Keep Them Warm. Soil creatures are most active between 70 and 80 degrees F. Remove winter mulches in early spring to
warm up the soil and revive the microbes. If you garden in a cool climate, a plastic mulch can speed up the warming process.
Later, as the weather gets hotter, mulch will help moderate soil temperatures and prevent overheating.
As you head out into your garden this spring and stick your spade into the soil, think about the billions of microorganisms
waking up beneath your clogs. Take a minute to fluff up the soil, give them some compost and some organic fertilizer. Treat
them right and they'll make you look like you've got the greenest thumb in town!

