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Introduction

Earthworms live in the soil in our gardens, where they work with microorganisms to digest organic waste, breaking it down into simpler forms and making it more accessible as nutrients to living plants. All plants, including our lawns, trees, shrubs, and flowers, use the nutrients worms leave behind to grow and thrive.

Worm composting takes this process and adapts and confines it. You build a worm bin, stock it with food that worms will thrive on (your own kitchen and garden wastes), keep it full of bedding for the worms’ comfort, and then add worms. These are not the same earthworms you find in the garden, but instead, redworms more suited to life in a worm bin. You’ll feed your worms as often as you have waste. The worms and the microorganisms they work with will devour everything you feed them, as well as the bedding they live in. They’ll leave behind something called vermicompost, a highly concentrated, excellent soil amendment made up of compost and castings.

Use this end product on your garden, houseplants, or lawn. In this way, you not only enrich your garden soil and plants but also dramatically decrease the waste your family contributes to landfills. In addition, this process is fast (faster than traditional composting), can be done year-round in the house, and requires a much smaller space than traditional composting. There is no odor, noise, or other unpleasantness. Care of your bin is minimal and the resulting vermicompost can be used or even given as a gift. And, with worms aplenty, your kids will be the hit of school science fairs and show-and-tell.

[image: image]

Earthworm

How I Became a Worm Herder

I have been fascinated with worms since I was a child. Growing up near the water, I spent a lot of time with a fishing pole under my arm. Enterprising neighborhood kids hunted worms and sold them for bait. I can remember at the age of 11 sketching out my concept of a home worm bin. Little did I realize what the future held.

When I began my first worm colonies years later, it wasn’t from the desire to become a worm farmer (or to sell worms as bait); it was from the challenge of disposing of a mountain of horse manure I had inherited from prior property owners. Their mountain became my opportunity.

I decided that worms, which in ideal situations are capable of processing (eating, digesting, and excreting) about half their body weight every day, might make a very fertile and useful molehill from my mountain of manure. So I constructed worm colonies out of rough-sawn lumber from a local sawmill. Everything seemed ready to go, but I lacked one critical element — the worms!

My neighbors let me poke through their manure piles and walk their fields, looking under logs, stumps, and leaf mulch for worms. Worm hunting, I discovered, is not an easy job. Gradually I found the worms I needed and took them home to begin the next phase of my education: learning to keep them happy. I had officially become a worm herder. Things were looking good!

Now, of course, you needn’t go hunting for worms yourself: Many companies supply redworms for composting. And this bulletin will tell you what kind of container will suit both your needs and those of your worms. You also don’t really need to be fond of worms, as I was. With the methods described here, even the most squeamish can vermicompost. You will rarely see your worms and almost never have to touch them — unless you want to.


Earthworms versus Redworms

Redworms are a kind of earthworm. Just as you choose the plants that will grow best in the temperature, climate, water, and soil conditions in your garden, you must choose the best kind of earthworms for your bin. Most people choose redworms.

The earthworms in your garden eat organic matter in the soil and on the soil surface. What their bodies don’t use is excreted. This worm excrement is called castings. When earthworms convert vegetative material (such as grass clippings, fallen leaves, and dead plants and roots) into castings, the nutrients are made available to everything growing in the soil. At the same time, worms also make trace minerals available to your plants. Earthworms help your garden, too, by burrowing through the soil, loosening it and making it easier for rainwater, air, and nutrients to move through the dirt.

Redworms are similar to the kind of earthworms you find in your garden, but they’re much more suited to life in a compost bin. Like earthworms, they eat organic matter and excrete castings. But they can live only in very high concentrations of organic matter, which means they would die quickly in the ordinary soil of your garden, but will thrive in your worm bin. If you live in a temperate climate, redworms might survive in your traditional compost pile, or in piles of animal manure. They are most comfortable in the same range of temperatures that people are, which makes them ideal candidates for indoor compost bins. They look similar to the earthworms you see in your garden, but smaller. They usually must be ordered from a garden supply or specialty store (see Sources on page 31).


Buying Worms

Unless you know someone who has a vermicomposting operation and is willing to give you worms, you’ll have to buy your red-worms. You have two choices. The first is your local bait shop, many of which do stock redworms for anglers. The other option is garden suppliers — local or mail order. You will be buying your worms by the pound (about 1 pound, or 454 g, per person in your household). Don’t be alarmed, but a pound of worms is about 1,000 of the little wigglers.


Worm Biology

Earthworms evolved millions of years ago. They belong to the phyllum Annelida, which in Latin means “ringed” or “segmented.” These segments are made up of very resilient muscles that help propel the worm through the soil and also protect its inner organs. Redworms have approximately 95 segments, while night crawlers have up to 150.

Most worm composters choose one of two species of redworms: Eisenia foetida and Lumbruscus rubellus. Their common names include red wigglers, brandling worms, and tiger worms. In their native habitat, both species are surface dwellers, meaning they reside in the top 1 or 2 feet (.3–.6 m) of organic matter. This makes them more tolerant of temperature fluctuations, since surfaces are warmed and cooled by the sun and according to the season. Night crawlers, by contrast, burrow up to 5 or 6 feet (1.5–1.8 m) deep and require more consistent temperatures, usually around 55°F (12°C). Redworms can tolerate temperature extremes from 37°F to 84°F (3–29°C) for a short time without dying of heat or cold stress, but prefer temperature ranges of 55 to 77°F (12–25°C).


Worm Terms

Aerobic: An environment or material in which air and oxygen are present. Aerobic conditions are critical for composting to occur both in a traditional pile and in a worm bin.

Anaerobic: An environment or material in which no oxygen or available air is present. This is a bad thing in a compost pile or bin, and can lead to bad smells, slimy materials, and other problems. Bedding: The material you put in your worm bin in addition to the garden and kitchen waste. Bedding should be something, such as shredded paper, that’s digestible but less attractive as food than your waste. In your bin, the worms will break down the bedding along with the other organic materials you add.

Burrows: The passageways through the soil or bedding created by the worms.

Castings: Worm poop; the material that has been ingested and excreted by the worms and accumulates in the worm bin. Loaded with nutrients, worm castings are a highly desirable end product of worm composting.

Cocoons: Small, amber-colored sacks resulting from worm breeding. They hatch in approximately 21 days and each contains up to five baby worms. Cocoons, which are about the size of a match head, are a sign of a healthy, happy worm colony.

Vermiculture: Raising worms for sale, breeding, and composting.

Vermicomposting: The use of worms for the recycling and conversion of household and yard waste. Your worm bin will produce vermicompost, which is the collective name for two materials: worm castings and compost. The latter is the result of worm and microorganism breakdown of waste and bedding. In practice, the castings and compost are nearly indistinguishable. Vermicompost is a uniform, nutrient-rich substance that looks like dirt and is more potent than traditional compost.

Worm food: Vegetable and fruit waste, grass and leaves, paper and cardboard, and manure from plant-eating animals (such as horses and cows). Almost any waste that began as a plant-derived product is worm food. Wastes such as meat, dairy products, and eggs are not good worm food in large quantities, although very small amounts may be added to your bin and can, in fact, provide necessary nutrients for your worms.


The front of the worm is called a prostomium and acts as a wedge, helping the worm move though the soil or the organic waste upon which it’s feeding. As a worm feeds, it takes in food, coats it with saliva, and swallows it. The food passes through the esophagus to the crop and then to the gizzard, where small stones grind it up. Then the material passes into the intestine. Nutrients useful to the worm are extracted through this process. Then the remaining material is excreted through the anus as castings.

Redworms have a voracious appetite and continually ingest and process organic matter such as leaf litter, grains, animal manure, and crop residuals. They also feed on the microorganisms that naturally work to decompose organic matter. As I noted before, a worm can eat up to half its body weight in a day. In a composting bin, then, 1 pound of redworms can eat ½ pound of waste every day, which is often all the plant waste a single person can generate.

A worm’s skin hides glands that secrete a mucous material that protects and lubricates the worm’s body as it moves through the soil. Worms also have a very thin protective coating on their outer skin (epithelium) similar to a cuticle — resilient and tough but very pliable. And worms breathe through their skin. As long as they are in a moist, but not wet, environment, they are happy. If they get too dry, they die. And if they become too wet for too long, they’ll drown. This is why earthworms appear on the surface of the ground during a rainstorm.


Castings

When earthworms leave castings, they are coated with a bit of mucus, which dries when exposed to air. You might have seen smooth brownish mounds about ½ inch (1.3 cm) long on the surface of your lawn. These are castings. In garden soil, the mucus surrounding earthworm castings does not break down easily, which means the castings hold their shape. This helps break up the soil, allowing for easier passage of air, water, and nutrients. As the mucus does gradually break down, nutrients are released.


Earthworms have no eyes, but they are sensitive to bright light. If they stay in direct sunlight for an hour or more, it will paralyze them, and if they don’t find darkness, eventually they will die. Sometimes worms that have come up to the surface in a storm become disoriented in the light and die before they can get back underground.

Worms are extremely sensitive to vibration. Reacting to vibration is one of their survival mechanisms. This is an important consideration when you’re placing an indoor worm bin or outdoor worm colony. If your bin is in a location prone to vibration, your worms won’t be happy, and may try to leave and find better quarters.


Calling all Worms

If your property hasn’t had a lot of chemical treatment, find a solid 3-foot (.9 m) stick or piece of wood and slap it on the ground. If there are worms close by, they will come up out of their burrows within 3 minutes.

In certain regions of the United States and Canada, some people make their living by harvesting night crawlers and other common earthworms from the wild. There are a few ways to do this, but one of the more popular methods is called grunting. This practice is based on vibration as well.

Grunting for worms is very simple. You need a seasoned piece of oak approximately 4 feet (1.2 m) long. It needs to be in the shape of a long, thin wedge, 2 inches (5 cm) wide at the top and tapering down to approximately ½ inch (1.3 cm) at the base. Pound this wedge 3 feet (.9 m) into the ground. To create vibration down the wedge and into the ground, rub a piece of tapered steel horizontally across its top portion, similar to drawing a bow across the strings of a violin or cello. Old leaf springs from small cars are commonly used for this, though some folks make their grunting bows out of wood. These are straight and have lots of raised notches that vibrate when gently rubbed across the surface of the wedge.


Having observed the habits of worms in vast concentrations for many years, I’ve also observed the following: Redworms seem to be most comfortable in groups. They sense the presence of their coworkers and stay close to each other. Despite their lack of eyes, their ability to sense vibration facilitates finding a mate and breeding. And in the presence of predators, odds are better that an individual worm won’t get picked out of the pack.

Worm Reproduction

Redworms reach reproductive maturity at 4 to 6 weeks of age, unlike deeper-dwelling species, which reach their maturity in two years or more. Worms are hermaphroditic — they possess both male and female sexual characteristics. Any two mature worms of the same species can breed. When worms mate, they produce an external cocoon that contains up to five fertilized ova. The cocoons mature and hatch in approximately 21 days. The cocoons are round, slightly elongated at one end, about ⅛ inch (.3 cm) long, and yellow when first produced. As the cocoons mature, they turn a darker amber.

When the baby worms hatch, they’re white, but they change to a pinkish tone within a few hours. They are born ready to work; all they need is a comfortable temperature, moisture, and nutrients. One of the surest signs that your worms are thriving and well is babies.

But don’t worry that your compost bin will be overrun with worms. They will reproduce and survive only up to the limits of available food and space. If you want to set up a friend in the worm-composting business, you can remove half your population; your worms will eventually repopulate your bin, but their numbers won’t exceed the space and food available. And unless you have a major problem in your bin, you’ll rarely see a dead worm.

Worm Food

Worms are not picky eaters, although they will reject fatty and oily materials. (Maybe we humans should take a hint.) Remember that worms can eat up to half their body weight daily. This is highly dependent, however, on numerous factors, including:


Worm Diet

GOOD FOODS

Leaves and grass clippings

Fruit and vegetable waste, such as orange and banana peels, apple cores, potato skins, and corn husks

Grains, including leftover rice, stale cereal, pasta, and old bread

Tea bags, coffee filters, and coffee grounds

Crushed eggshells

Any garden waste

Manure of plant-eating animals such as horses and cows

BAD FOODS

Large quantities of meat or fish

Any oily foods

Dairy products

Manure of meat eaters (such as dogs and cats)

Manure of any animal recently wormed


• The state of decomposition of the material

• The moisture level of the feed

• Surface and soil temperatures

• The presence of bacteria and microorganisms upon which the worms also feed
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