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Healthful Foods, Healthy Soil 
and How to Make Compost 

EARTHWORMS 
Now, a silly person might ask, what do earthworms do? The obvious answer is 

that they get slimy and crawl through the dirt. What do they do there? They eat dirt and 

other exciting items, mainly bacteria. Thus, you can assume the soil around a worm is 

rich in bacteria. Worms also eat nematodes and protozoa, and then fungi for dessert. 

So, why is all that so interesting? Well, let’s find out. In the gut of the earthworm, as in 

our gut, are tiny microorganisms such as bacteria and fungi. These critters help to 

digest the dirt and other matter that the earthworm eats. Earthworms have a gizzard 

(like chickens and turkeys), which is an extremely strong muscle filled with sand and 

small rocks and is the grinding “teeth of the worm.” After eating, the earthworm 

proceeds to poop. This poop is called a “casting.” Earthworm castings are the most 

valuable nutritious food for plants to be found on the planet. Plant rootlets will go way 

out of their way to grow toward a worm casting because of its high nutritional content, 

and the fact that it is “pre-digested” in the worm’s gut. To a plant, a worm casting is the 

same as mama’s milk to little humans and other baby mammals. 

It is important for you to know that the available mineral and trace element 

components in the earthworm casting are much higher than what was in the original 

matter that the earthworm ate. For example, the nitrate of nitrogen is five times higher 

in the casting than was in the food that was the worm’s breakfast. Available phosphorus 

is seven times higher. Exchangeable potassium is twelve times higher. Exchangeable 

calcium and organic carbon are two times higher. Potash is eleven times higher. 

Magnesium is three times higher. This amazing phenomenon of worm poop happens 

because tiny microorganisms, for example, bacteria, in the gut of the earthworm, pre-

digest the minerals, thus making them more “bio-available” for plant rootlets. Thus, the 

worm casting is way more nutritious than the primary food eaten by the worm in the 

first place. In the same way, yogurt, or clabbered milk, kefir, good cheese, and raw 

sauerkraut are much more nutritious than the “starter” milk and “starter” cabbage they 

were made from. This is due to bacterial digestion and refinement of the milk’s 

nutrients. Like making hamburger into mother’s milk. 

As the slimy earthworms crawl between soil particles, they leave slimy, mineral 

rich tunnels that harden behind them. These tunnels make the soil more porous like a 

sponge or Swiss cheese. This is good, as it makes the soil more capable of being “aired,” 

and also makes the soil much more capable of absorbing and holding water. This 

“sponge effect” helps reduce soil erosion from wind and water, and makes soil easier 

for farmers to play with—with their digging toys. The earthworm tunnels act as 

highways for plant roots to grow into, which allows plants more potential as their roots 

can spread out. Worms can crawl down about 15 feet into the earth. Their mucus coat 

lubricates them, thus allowing them to penetrate between hard-soil particles in the 

subsoil. This earthworm “mucus” also acts as glue to bind soil particles together to 

create the “crumb” feeling of good humus and topsoil. Also amazing is the fact that the 
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worm mucous in the tunnels becomes fermented like yogurt and sauerkraut, and the 

worm comes back to eat it, and improve his own digestion. All hail to fermented food! 

Earthworms are incredibly strong and can move stones 50 times their own 

weight. If I were a 180-pound earthworm, I could move a stone that weighed 9,000 

pounds. Young worms could listen to their mommies reading them bedtime stories 

about Dale the Little Tractor That Could! 

Earthworms are also called “night crawlers,” and range in size from one twenty-

fifth of an inch to eleven feet long. If I go fishing for one of those eleven footers, I will 

use catfish for bait! Earthworms lay “capsules” every seven to ten days, which contain 

two to twenty eggs, which hatch in two to three weeks. The darling little wormlings 

grow up in two to three months, then get the hots and breed, and the cycle of 

earthworm life continues. If all eggs lived, just one worm could be responsible for 1,200 

to 1,500 new worms a year. How long do earthworms live? It was thought four to ten 

years, but one experiment performed over a fifteen-year period showed the worms as 

young as ever after fifteen years. Thus, when a Buddhist steps on an earthworm, he 

could actually be stepping on his great, great, great, great, grandmother, who was still 

alive up to the point he killed her. Further research is indicated. Hello, Dalai Lama . . . I 

have a question about a possible felony . . . . 

Typically, the top few inches of soil on the ground is called “topsoil.” Good 

topsoil is loaded with organic nutrients, and many times earthworms. Thus, plant life 

can thrive in it. Below this topsoil is the hard layer called the “subsoil,” which can also 

be called the “inorganic layer,” and few things can or want to live in it. Anyone in 

Nevada County who has dug a hole has found this subsoil to her dismay. I live on 

Cement Hill Road, which was named for good reason. The road is softer than the soil. 

At any rate, worms can eat through subsoil and the resultant nutrient-rich now bio-

available castings actually create topsoil. 

Charles Darwin, though known for his theory of evolution, and his ability to keep 

the adrenal glands of religious fundamentalists hyperactive, was actually one of the 

world’s most esteemed worm researchers. His article “The Formation of Vegetable Mold 

Through the Action of Worms With Observations on Their Habits” was a 

groundbreaking work. He showed how large populations of earthworms could create 

ten tons of topsoil per acre in one year just by eating subsoil and pooping out topsoil. 

About 50 earthworms live in a square foot of topsoil. Darwin considered earthworms to 

be the most valuable animal on the planet. (When monkeys evolved downward into 

humans and started killing off other humans who didn’t fantasize like them, the value of 

worms became obvious.) When Darwin looked out over pastures, he considered that all 

the land he saw had passed through the guts of earthworms. Earthworms can create 

one inch of topsoil every five years in the proper environment. 

Aristotle called earthworms “the intestines of the earth,” because they can digest 

big things and excrete little things. Queen Cleopatra of Egypt decreed that the 

earthworm was to be revered and protected by all her subjects as a sacred animal. 

These ancient folks obviously understood soil fertility and its relation to health. It is an 

interesting fact that earthworms crawl up to the surface of the ground under leafy trees 

and take big bites out of the fallen leaves. Then, they pull the chunks down into their 

tunnels, along with assorted microorganisms, and start to build new underground 

communities. They eat and digest their booty, then excrete castings, which the soil 

fungus proceeds to eat with gusto. The fungi can now excrete the very fine, “pre-

digested nutrients” into the tree’s microscopic root-hair cells. (Remember the villi, the 
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tiny hair-cells of your small intestine, pictured on pages 51 and 52.) A tree’s optimum 

health is dependent upon its own leaves for food via soil microbes and earthworms. 

Consider this when you rake up leaves, and do not return anything to the tree as a 

replacement for its lost nutrients. If you burn the leaves besides, the tree god may drop 

a branch on your head, or your house, or both, depending on her and your attitude. 

Certain national parks now have certain famous trees and parts of forests off 

limits to tourists, as the constant soil compaction bothers the worms, and the trees can 

thus slowly die from the resultant lack of food and water to their roots. Trees prefer to 

“eat themselves” with the help of earthworms and soil fungi, but can get by on 

appropriate substitute foods, especially if they are composted. More on this later. 

TOPSOIL 
“Topsoil” is the surface soil of the planet, and is sometimes—a bit inaccurately—

called “loam.” It is the first few inches of fertile soil on top of the ground where plants 

and other life can grow. It is a very thin, fragile “living skin” where life exists on earth. 

Topsoil is like the skin of an apple, except that unlike an apple’s skin that exists to 

protect the flesh and seeds of the fruit, topsoil IS the skin and flesh and seeds and fruit 

of the earth combined. Read that again. 

Cut off 75% of the apple’s skin, which represents all of the earth’s surface water, and 
another 15% of the skin, which represents deserts and mountains unusable for growing 
plants. The mere 10% of skin that remains is all the world’s soils that have potential for 
growing plants. Think about it. A lot. 

The earth’s fertility and vitality exist in the topsoil. The exception to this is the 

vital life of the oceans. Eskimos can live on ice and snow, as the ocean with its meats 

and vegetables becomes their topsoil. Beneath the topsoil is “sub-soil,” which is the 

hard, somewhat lifeless stuff under it. If you dig down in your lawn, or garden, you will 

find the first few inches—the topsoil—somewhat soft. Then, you will usually run into 

stuff like cement. That’s the subsoil. The subsoil could be clay, it could be decomposed 

granite, and it could even be sand. Where healthy topsoil exists on the ground, plants 

can thrive. 

Topsoil, the thin fragile layer of skin over the land that supports animal and plant 

life, is loaded with even thinner microbes, earthworms, and various life forms. The 

finest topsoils on earth are only a few feet deep. In non-fertile areas like high mountains 

it could be an inch or less, depending on how many gentle, sensitive, all-terrain-vehicle-

drivers and motocross riders are at work. Supposedly, parts of the central U.S. had 

around 130 inches of topsoil around the time of the Civil War, making it one of the 

richest farming areas in the world. Now, because of destructive, totalitarian farming 

methods and incredible disrespect for soil critters, it is down to around 12 inches and 

rapidly shrinking. 

The Northern Sahara Desert in Africa was once the “granary” of Rome, and it is 

believed that the Forest of the Congo reached nearly to Khartoum, the capital of Sudan. 

Today, 1,500 miles of semi-arid land and desert separate them. As of 1950, the Sahara 

Desert was moving north at a mean rate of over one-half mile a year. The Turkana 

Desert in East Africa was, at the same time, moving eastward at over six miles a year. I 

suspect it is probably more now. Our own fertile Central Valley in California is slowly 

being taken over by arid “subsoil” and becoming desert. Chemical fertilizers, pesticides, 

and “heavy-speedy” farming methods continue to waste the topsoil, and the old 

orchards and grasslands are replaced by mini-storage, McDonalds, housing 
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developments, jails, and doctors’ offices. Chemical fertilizers were developed around 

1914, and more topsoil has been destroyed since that time than in the entire previous 

history of the world. How’s that for evolution, Mr. Darwin? Go eat some worms. While 

they still exist. 

HUMUS 
“Humus” and worm castings are the most valuable materials for plants, and thus 

to animal life on the planet. So what the heck is humus? It sounds like something a 

damn longhaired hippie would name their baby. “Humus” is the end product of 

decomposition of plant and animal residues through the workings of microorganisms. 

This means that the final end-of-the-road rotting breakdown of a tree, leaf, animal 

carcass, pile of cow manure, politician (but I repeat myself), compost pile, or most 

anything organic is humus. Once eaten and excreted by the final microbes, the original 

product is now finally “humus.” Humus is the very, very fine, moist, crumbly, non-

smelly, rich brown substance that you find in the lowest layer of topsoil in old forests, 

or old leaf, or manure, or compost piles. Humus has no strong smell, as it is nicely 

broken down and digested by microorganisms. It crumbles in your fist, and is a bit 

moist, as it can hold many times its weight in water. Humus is very, very fine and 

powder-like, as it is composed of approximately 80% dead microbe carcasses which 

have done their sacred duty. As you can imagine, microbes are very, very, very small, 

even before they die, whereupon, after they die, they are even smaller yet, as you can 

again imagine. “Finished humus” is basically the same product as worm castings. Both 

are critically important to the life-giving characteristics and overall health of the soil. 

CRITTER LIFE IN THE SOIL 
An acre of good garden soil contains several pounds of small mammals, 133 

pounds of protozoa, 900 pounds each of earthworms, arthropods and algae, 2,000 

pounds of bacteria, and 24,000 pounds of fungi. You can see that topsoil is alive with 

tiny microorganisms that live and work there. A teaspoon of good garden soil contains a 

billion bacteria involving 20,000—30,000 different species, several yards of fungal 

hyphae (the “white spiderweb stuff”), several thousand protozoa, and a few dozen 

nematodes. These critters all compete for the plant root “exudates” (excretions like our 

sweat) that form a coating about 1 / 10 inch around the root. This area of coating and 

hungry microbes is the “rhizosphere,” which we will read about in the Rhizosphere 

essay. 

Microorganisms tend to live in the film of water that coats the tiny soil particles. 

The smallest of these microorganisms known to us is viruses. Viruses measure 20 to 300 

nanometers in length (which is 20 to 300 billionths of a meter)—smaller than a 

breadbox, for sure. One human red blood cell is 10,000 nanometers. Go figure. Next 

are bacteria, which are much larger. They average .2 to 2 millionths of a meter. About 

500,000 of them will fit into the period at the end of this sentence. So, don’t touch it! 

Then come fungi, which are huge, averaging around 100 millionths of a meter. To get a 

sense of the different sizes of these critters, imagine that a virus is the size of the end of 

your thumb. That makes a “bacterium” (one bacteria) the size of your house! Fungi 

would then be the size of an extremely large hotel, or small town. Nematodes and 

earthworms are gigantic in proportion. If you were a bacterium, it would be scary to 

even think about. You could not even hide from them under a fungus. 
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God is very kind to us in allowing microbes, such as bacteria, to die periodically. 

Bacteria, for example, reproduce about every 20 minutes. If all offspring survive and 

reproduce, one bacterium at the end of 12 hours could have 5 billion offspring. In 2 

days, the bacteria could create a mass two times the size of the earth. At the end of the 

fourth day, the bacteria would outnumber all the protons and all quarks estimated by 

physicists to exist in the entire universe. This makes rabbits look totally pathetic. 

Tibetan Buddhists, who consider all living beings to be sacred, need to consider this. 

The desire or craving to eliminate microbes for material gain may not always be a path 

to future suffering. 

Now, one of the concepts I want to bring out at this point is this: When you put 

healthy organic fertilizers into your garden and pasture, for example, animal manure, 

blood meal, bone meal, cottonseed meal, hoof and horn meal, seaweed, etc., you are 

actually feeding your soil microbes and worm-gut microorganisms. You are not feeding 

your plant roots directly. The microbes will “eat” the “fertilizer,” digest it, and excrete it 

in a form far more relevant to the plant. Consider that the microbes are creating humus, 

the decomposed end product of organic material. Humus is extremely bio-available 

(edible) to the tiny fungal strands that feed the plant root cells. (Remember that worm 

castings basically equal humus, and function the same.) When you fertilize, you are 

feeding your soil microbes. Credit for actually feeding the plants goes to the microbes—

not to you. Sorry. 

BOWEL BACTERIA RELATED TO SOIL BACTERIA 
The good gardener “feeds” the soil. He knows to not feed the plants directly. He 

feeds the soil’s microbes and earthworms. He knows the earthworms and microbes 

make the nutrients in the soil available, so that when the microbes excrete nutrients, 

the plant roots will be able to assimilate them properly. Only then will the plant be 

healthy and resistant to disease. This is quite similar to human assimilation, and we 

might as well admit we are feeding our intestinal microbes so they can feed us, instead 

of thinking we are “feeding our food to ourselves.” 

The intelligent gardener and farmer knows that if she feeds her soil microbes and 

earthworms synthetic fertilizers, like super phosphate, which acts like amphetamines 

and create too rapid a breakdown of organic nutrients, they will be killed off. The 

resultant poor, basically “dead,” soil leads to poor disease resistance in the plants and 

the animals that eat them. In the same manner, if we humans do not feed our own 

intestinal microbes—“our soil”—our ability to achieve our full health potential is 

compromised, and disease results. A good farmer knows the only crops she can raise on 

poor soil are unhealthy plants, unhealthy animals and unhealthy people. 

FUNGI 
The study of fungi is called “mycology.” Fungi include yeasts, molds, and fleshy 

fungi-like mushrooms. Fungi are the earth’s primary decomposers. Bacteria are a distant 

second. In this paper we are mainly concerned with the “fleshy fungi.” When we 

humans put food into our mouth, we secrete saliva, which contains enzymes that help 

break the food into smaller particles. Our stomachs then secrete acids, which break the 

smaller particles down into smaller food particles. Our intestinal secretions and bowel 

bacteria break these smaller food particles down into smaller food particles, into the 

smallest possible food particles. Thus, when the food we don’t excrete exits the bowel 



197 

 
 

wall into capillaries to go to the liver, it is already broken down to the proper digestible 

molecules. It is no longer big and chunky. The bowling balls have been made into sand. 

Now then, in a similar way fungi secrete acids and various enzymes, which break 

down materials, even rocks, to create food so the fungi can eat. Fungi are actually 

responsible for breaking down the “hard” parts of food (mainly cellulose and lignins), 

which most animals cannot do. For example, fungi secrete “cellulase,” which is an 

enzyme that breaks down the cellulose portion of plants. Cellulose is the “woody” part 

of plants and trees. Termites don’t eat wood; they just swallow it. Their intestinal fungi 

and other microbes actually digest it. When you chew up a carrot, or celery, or an 

almond, or an apple, the hard part you swallow is mainly cellulose. Call it “roughage,” if 

you like. Your healthy bowel movement is predominantly cellulose, and one-third 

bacteria, dead or alive. Some animal manure is over 50% microbes. Fungi can break this 

stuff down. 

When you see old manure patties in a pasture, or you are a connoisseur of cow 

pies, you can notice the white strands of fungi all through it that look like big spider 

webs. Pig manure has the best microbes for breaking things down. (Of all farm manure, 

pig gut microbes are now being used to break down toxins in landfills, and are slowly 

being used to break down toxic heavy metals, thereby, decreasing their long “half-life.”) 

Fungi can live in environments that many bacteria cannot, and can eat foods that would 

gag bacteria. They can withstand very high environments that bacteria cannot, and can 

live with much less moisture. They are survivors. Women with chronic yeast infections 

from, many times, lack of protective microbes and, often, goat yogurt, are quite aware 

of this “survivor” aspect. 

Now, imagine a mushroom that you have discovered in the forest, or in my 

house under the kitchen sink. Notice that it has little white fingers, like spider webs, 

that go all over the place. The soil around the mushroom appears to be totally 

infiltrated with these little white webs. On a microscopic level these strands can go 

hundreds of feet. These little spider web strands are called “mycelium.” (Remember this 

word, as there will be a test later.) These mycelium strands venture out hunting like 

little gypsy children to gather food far away from the mushroom’s “body” to bring it 

back to the “big mama.” This mushroom-shaped thing we call a “mushroom” is actually 

just concentrated mycelium, like concentrated spider webs. 

The concentrated mycelium creates the mushroom it in order to have a structure 

that can reproduce itself by creating millions of spores and thus, more mycelium, and 

then on to another mushroom body. The fungi eat by secreting acids to break 

substances down that they can then assimilate as food. When you see fuzz on old bread, 

it is fungi breaking down the cellulose of the grain and having a party, and by the looks 

of it, a punk party. The drug Penicillin is a fungus. Beer, wine, and champagne are 

created through the excrements of fungi. Drink up, fungus lovers. 

PLANT ROOTS 
Now, consider that plants have roots. When you pull a carrot out of the ground, you 

notice that it has a couple of inches of root showing. When an oak tree falls over, you notice 

that it has a massive amount of root tissue. However, the roots that you see are barely the tips of 

the “root iceberg,” so to speak. When you see an apple tree, or a huge oak tree, imagine that the 

tree that you see above the ground has a large image of itself under the ground in the form of 

roots. While most trees have the majority of their roots close to the surface of the ground, the 

“mirrored” area below the ground is loaded with roots. If somehow you could lift the entire 
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tree gently out of the earth, you would see this “bottom” of the tree. More amazing yet, the 

“underground tree” has baby rootlets that go out far away from the tree, hundreds of feet, and 

end in tiny microscopic “fingers.” (Fig. 15) 

The root of an alfalfa plant goes down over 150 feet. Grape 

roots go down 50 feet before they become lost to our analysis. A 

tree’s tiniest baby roots will pull in and absorb nutrients far away 

from its trunk to bring back dinner to big mama tree. Baby roots 

are like baby birds feeding worms back to their parents. 

Remember, that roots have smaller and smaller rootlets, which go 

into smaller rootlets, which go into smaller rootlets, which finally 

require an electron microscope to see. The great majority of these 

tiny fingers then interact with the soil fungi in the process of 

creating the “essential connection” called mycorrhizae, which you 

will read about shortly. 

It is hard to imagine, but a single rye plant has in the area 

of fifteen hundred miles of root hairs. In other words, from 

Nevada City to Disneyland and back two times. To go to 

Disneyland four times would require two rye plants. Now, 

remember this root-hair concept, as we will need it soon. Also, 

remember that various soil fungi have many, many miles of 

mycelium (the spider-web stuff), and that plants have unheard-of 

miles of tiny root hairs. These tiny soil fungi secrete acids to break down nutrients in the soil, 

thus making them more available to the plant rootlets. Plant roots go as far away from the stalk 

of the plant as possible in order to obtain and “bring home” as many nutrients as they can. This 

“root spread” also supports the tree trunk so it won’t fall over, as well as bringing home food to 

the trunk and leaves. Observe the “large” root hairs from a cabbage seed (Fig. 16). 

 

Fig. 15 

Fig. 16 


