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Most of that is good, but anybody who calls me a “well-willed little wife” is going to get a boot in his butt.

[image: image]

THE SOIL FOOD WEB

To see the world in a grain of sand

And a heaven in a wild flower

SOIL IS FASCINATING. THE SOIL’S ecosystem is teeming with worms, ants, bacteria (many of which are good—even the bacteria on your hands), protozoa, springtails, miles and miles of fungi, moles and voles—the list goes on and on. All of these creatures enrich the soil in many different ways. 

Worms are a good indicator of how alive your soil is. If you don't see many worms when you dig, your soil may need help. If you see a lot of worms when you’re digging, then you have a healthy soil biomass. More about this in the earthworm chapter. 

Contrary to popular belif, plants take an active role in ordering their environment. Plants actually have ways to encourage the life of the soil to take up residence around them by secreting many different kinds of compounds into the soil through their roots. These secretions are called root exudates. As early as 1904, scientists noticed that microbes are more abundant in this zone around the roots. Root exudates contain carbohydrates (which include sugar), enzymes, amino acids, and a number of carbon-based compounds, which include valuable proteins. 

Soil organisms, attracted by this deliciousness, flock over to load up at this root buffet, and take up residence in a thin zone right up against the roots – the rhizosphere – so they can chow down.

Bacteria and fungi consume the exudates. Larger microbes, such as nematodes and protozoas, come in and eat the smaller microorganisms. All these creatures excrete wastes, which the plant roots are very happy to absorb as nutrients. 

Those protozoa and nematodes, in turn, are eaten by arthropods, which are eaten by other insects, birds, and animals. 

What’s more, the plant can control the numbers and types of fungi and bacteria they attract by changing the types of exudates they produce, depending on what the plant needs during that particular season.

But there’s more.

Let’s slide the scale back to the microscopic and look at soil bacteria, those single-celled organisms. Bacteria are so tiny, that they need to cling to things in order to survive. So, bacteria produce a thin film called a biofilm that sticks to things (and sticks the bacteria to things). If you’ve ever seen the nasty slime inside a garbage disposal, that’s biofilm to the max. In the soil, the biofilm is just thick enough to allow the bacteria to stick to soil particles, and, as an additional side effect, it also causes individual soil particles to stick to other particles. Fungal hyphae, the threads that make up fungus underground, also assists in this microscopic binding of particles. (Fun fact: Fungus actually lives underground. Mushroom are actually their fruiting bodies – their version of flowers and fruit. If plants lived this way, all the stems and leaves would be under ground, and their flowers, fruits, and seeds would be above ground.)

The soil clumps that develop, all with the help of bacteria, fungi, and other creatures, are called soil aggregates, and when you have a lot of healthy aggregates, you get great soil structure. 

When you compare bare soil to the soil that’s around plant roots, you’ll find a far higher number of microbes – an underground community – around plant roots. 

Earthworms, digging animals, insects, and other small creatures burrow through the soil, creating burrows and gaps that allow air and water to percolate through the soil. Living creatures of all sizes and kinds makes good soil health possible. 
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Soil Critters Also Add Nutrients

Of course, when a soil-dwelling creature dies, it passes on nutrients to other creatures to be absorbed by fungi, or eaten by bacteria. Bug poop and worm castings are also broken down, releasing more nutrients into the soil for plants to absorb. 

What’s more, this organic system holds nutrients in the soil where the roots are, and the nutrients aren’t washed away, but become a valuable part of the soil. When the plants themselves die, they are also consumed and decayed – but the nutrients they release into the soil also stay in place for other creatures and plants to consume. Pretty slick!

On the other hand, chemical fertilizers have no staying power in the root zone. That which isn’t absorbed quickly by the roots keeps draining through the soil, carried by the water, until it reaches the water table far below, where it is simply wasted – and, technically, adds a little more pollution to the water. 
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Control Disease Through the Soil Food Web!

Naturally, as in any world, you’re going to have your good guys and bad guys and opportunists. For lo, there are plenty of pathogenic bacteria and fungi doing their part to make your plants sick. 

On the other hand, the good, beneficial, and indifferent creatures tend to outweigh the troublemakers. If you have a healthy diversity of creatures and species in one area, there will always be some predator around to eat up the troublemakers and keep their numbers down. This diversity of creatures can also keep the troublemakers down by existing in such numbers that the troublemakers can’t get enough food, shelter, and are outcompeted to death in a very Darwinic way. 

Diversity also benefits plants. Fungi forms nets around the roots, called mycorrhiza, protecting plants from invasion from unfriendly species. Mycorrhiza sets up a partnership with plant roots that replaces the root hairs, and absorbs water and soil nutrients, which are transmitted to the roots. When the right microscopic fungi exist in the soil, this symbiotic partnership can exist. 

Furthermore, when good bacteria create a thin, slimy biofilm on surfaces, pathogenic bacteria can’t get a foothold on those areas, but slide on past. There are any number of defenses that a healthy, diverse ecosystem throws up against attackers. But when these defenses are taken away, the plants are susceptible to attack from unfriendly species.

That’s why it’s so important to have diversity in the soil (as well as above the soil and in life in general) where different species develop many complex partnerships to improve life overall. If you have a prosperous, healthy food web teeming with many different forms of life, it’s very difficult for one species to take over and cause an infestation.
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How Chemical Fertilizers Affect the Soil Biomass

I know an older lady who had a nice little flower bed out front of her apartment, and she’d occasionally have me weed it and hoe it a little to help her out. The soil was surprisingly hard; I had to chop it with the hoe, and the resulting till consisted of rough chunks and powder. There were no pores or air spaces in the soil because there were no worms. The reason? For years she fed the plants with granular fertilizer – not compost.

Why would using granular fertilizer reduce soil to such a state? Because when plants are fed with chemicals, the plants stop using the microbial network that is at their fingertips – or root-tips – below the soil. That network is a “use it or lose it” kind of setup. 

So when the plants start relying on chemical fertilizers, they don’t need to lure in microorganisms, so they stop excreting exudates. As a result, the tiny organisms that had been congregating around the roots drift away, and the effect is felt all the way up the food chain. 

Also, chemical fertilizers themselves affect the creatures in the soil. Worms will burrow away from the synthetic nitrates in the fertilizer – a loss that is certainly felt in the soil. Without worms and the helpful creatures that live under the earth, soil loses its ability to circulate air and absorb water. The soil particles lose those little bits of bacteria biofilm, and after a while, the soil structure deteriorates. When this happens, gardening starts to take a lot more work.

This is why it’s important to feed the soil naturally, with compost and mulch and other good things. It’s okay to throw your plants a little chemical fertilizer if you’re going to have some fancy folks over for dinner later in the week. But at the same time, your soil is better served by some organic fertilizer. It’s slow-acting but the results are long-lasting, and you have the satisfaction of creating a busy world under the soil’s surface.
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TAKING SOIL SAMPLES

SOIL TESTING IS ONE OF the best things a gardener or farmer can do for their plants and crops. After all, a gardener can’t look at the soil and say, "Whoa, we have a problem with low potassium here.” And malnourished plants can’t pull up their roots and move to a more fertile patch. This is why testing the soil every three to five years is so important. The test results give insight into the soil’s needs and gives you ways to amend the soil to raise healthier plants and crops. You can apply the right type of
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EARTHWORMS: THE SUPER SOIL SAVERS
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HOW TO PROTECT EARTHWORMS














A FIELD GUIDE TO EARTHWORMS


d2d_images/cover.jpg
SOIL BUILDING FOR
SUSTAINABLE GARDENS _,«\g






d2d_images/image031.jpg





d2d_images/image032.png





d2d_images/image011.jpg





d2d_images/image022.jpg





d2d_images/scene_break.png





d2d_images/image007.jpg





