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May he, like his father, have the chance


to pursue what interests him most.
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“One aker well compast, is worth aker three …”


—Tusser (1557)




“Now I am terrified at the Earth, it is that calm and patient,


grows such sweet things out of such corruptions,


turns harmless and stainless on its axis, with such endless succession of diseased corpses,


distills exquisite winds out of such infused fetor,


gives such divine materials to men, and accepts such leavings from them at last.”


— Walt Whitman, “This Compost”







Chapter 1




Home Composting: Art or Science?




Somewhere, thousands and thousands of years ago, some hairy and slouched cave dwellers who groveled in the dirt with sticks and who managed to grow some food may have discovered that seeds grew better near the place where they piled the apparently useless refuse from their cave. Most of this “waste” material was organic matter.


I doubt very much that at the moment of discovery they had either the wisdom or the inclination to shout “Eureka!” But they must have passed the word along, because the idea of putting human, animal, vegetable, and mineral wastes on or into the soil, to make it better, spread to all corners of the world.


In the beginning, there was manure. Humanity has known for a long time that animal excrement is valuable stuff when it comes to growing things and has apparently always made efforts to save it. But shortly after early humans became friendly enough with animals to be able to persuade a few of them to live at home with them in a more or less peaceful relationship, they must have realized that there was never quite enough manure to go around. So they began to devise ways of stretching it and started to think about ways to make “synthetic manure.” They didn’t know what they were doing, really. They probably just took a look at what was going on and then began trying things. Composting had begun long before our ancestors discovered it.


Decomposition is at least as old as the soil. The earth itself, as the poet Walt Whitman suggests, is something of a compost pile. “It gives such divine materials to men, and accepts such leavings from them at last.” Long before there were people around to observe it, composting was going on in every forest, every meadow, every swamp, and bog, and prairie, and steppe in the world. As Richard Langer says, “Composting is a natural process that began with the first plants on earth and has been going on ever since.”
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“Primitive” Composting


Ancient people were the true discoverers of organic gardening—in spite of whatever valid claims people like Sir Albert Howard or Rudolf Steiner or J. I. Rodale may have to the modern title. Whoever they were, they were artists, not scientists. Only by trial and error were they able to learn what worked when it came to making synthetic manure. They didn’t have anyone to guide them or to give them good advice because there was nobody around who knew very much. Things like psychrophylic bacteria and the relationship between carbon and nitrogen in the process of decomposition were the furthest things from their minds—and at least thirty centuries away in terms of time.


All they saw, maybe, was the forest floor where leaves fell, turned dark, and gradually disappeared to be transformed into the dark, fertile soil gardeners were someday to call “humus.” They must have realized that in time many things rot whether we try to do anything about it or not. Leave everything to Mother Nature, and eventually the conditions that encourage decay will establish themselves. We can be thankful that this is something that has been going on since shortly after the beginning of time.


“Modern” Composting


Allowing nature to take its course, however, may take more time than we have. The modern practice of composting is little more than speeding up and intensifying natural processes. That’s all it is. When you come right down to it, finished compost is no more than “treated” or “predigested” (rotted) organic matter, which usually has undergone a natural heating process and which is very valuable stuff to incorporate into your garden’s soil.


For too long there has been an air of cultist mysticism surrounding the art of composting. This is the kind of nonsense so many people find objectionable in a lot of composting literature. It is easy to get confused by gardening magazines and gardening books that describe the “science” of composting in such narrowly defined terms that you get the distinct impression that there is one, and only one, method for making humus.


Don’t misunderstand: There have been all kinds of extremely valuable scientific research done on composting, and much of the information gathered can be very helpful to the home composter as well as to the municipality that is doing or considering composting on a large scale. I suggest that you try to learn as much about the highly technical aspects of the subject as you can. But I caution that an overly scientific approach to composting may take all the fun out of it.


The word compost comes from two Latin roots, com meaning “together,” and post, meaning “to bring.” To make edible “fruit compost” (or “fruit compote”), for example, is to bring together several different kinds of fruit, mix them with sugar and other ingredients in a jar or crock, and let it sit to ferment for several days. It really doesn’t matter how long it sits or precisely how much you add of what. In fact, you might eat some of the mixture, and when the container gets low, replenish it with other fixings as they become available. The final concoction is almost always a delicious one, though rarely, if ever, the same as the last. There are really as many recipes for making fruit compote as there are fruit compote makers—probably more. You’ll find the same is true with composting.


As you get into composting, try not to get bogged down with complicated recipes and formulas. A few simple guidelines can help you eliminate some of the traditionally unpleasant aspects of composting. There are few hard-and-fast rules governing the making of good compost that must be followed to the letter.


If you are a beginner, start thinking in simple terms about a compost system. Later, you may want to develop more complicated and sophisticated techniques. Apply what scientific knowledge you have. If you find a particular section of the book too technical, skip it. You can always return to it at a later point.


Be creative. Select what you can from the information offered here and go on to establish your own composting style. When your neighbors tell you that you are doing it “all wrong,” tell them that both of you are right. As you learn more and more about composting and begin to understand the rotting process a little better, you may grow to appreciate the recycling activity that takes place in nature day in and day out. You may also find, as others have, that you want to synchronize yourself with it.






SUCCESSFUL COMPOSTING REQUIRES




	
1.The realization that no matter what you do, no matter how many little mistakes you make, you are still probably going to come up with reasonably good, usable compost.


	
2.A basic understanding of the life forms and processes that operate within a compost pile.


	
3.A willingness to experiment.


	
4.A little effort.


	
5.A little artistry.
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Principle of Return


Composting is based on the principle of return, a principle by which all good organic gardeners try to live. But you don’t have to be a purely organic gardener to be a composter. I have become more aware, sometimes with the help of organic gardening friends, that all of life is part of a continuous pattern, which should not be interrupted. As humans we reap things from the land in the form of produce. But this is only one small part of a much larger picture. There are many other life forms besides ours that come into play and help to make the cycle run. Giving back to the land is every bit as vital as taking fromit. And we have taken too much for too long. Although we may never be able to offset the damage we have done to the soil and replace all that we have taken from it, it is not too late to try to make amends. Composting is a way of using up what we have in abundance—humble things like weeds and dead grass and garbage and old sticks—to repay a long-standing debt to the earth. By becoming more and more attuned to the mechanics of Mother Nature you realize that, as my friend Catharine Osgood Foster says in her book Building Healthy Gardens, “In the process of nature there is no throwing away.”


My wife has often gently accused me of being a tightwad and a pack rat. She is probably right. I find it difficult to throw anything out—particularly anything that had its origin in some living thing and is potential compost material. Rather than argue with me, she has learned to throw out really worthless things when I’m not around, in the hope that I won’t notice. I have told her over and over again that she should have realized when she decided to marry someone with a name like Stuart Duncan Campbell that he would probably turn out to be something of a thrifty soul. My Scottish heritage seems to make me a more natural composter than she, but she is gradually coming around to my way of thinking.


Serious composters tend to reach a point where they view most of the solid and liquid material in the world as falling into one of three categories: (1) desirable compostable stuff, (2) undesirable compostable stuff, and (3) nonbiodegradable stuff. I sometimes have to resist the urge to stop by the side of the road and gather up a particularly attractive bunch of leaves or cut weeds. While watching television a few evenings ago, I couldn’t help but notice the beautiful clumps of kelp two lovers were treading on as they walked arm in arm along a California beach in some low-budget film. I found myself wondering if maybe our garden couldn’t use a little boron and perhaps a touch of the iodine contained in seaweed. I then started wishing that I could have some of that kelp for my compost pile. I soon lost the thread of the plot and decided to go to bed. This kind of thing doesn’t happen all the time, mind you.


The basic thread here is this: Let common sense and the organic materials that are most available to you be your number one and number two composting guides. After that, I hope Let It Rot! will be of some help.





Chapter 2




Why Compost?




For years, Americans have been dumping millions of tons of household garbage into overflowing landfills without blinking, but today we are having to face facts: The capacity of landfills is finite, and the costs of maintaining them—economic, social, and environmental—are growing. Landfills are filling up at an alarming rate; twenty-three now ban yard trimmings and more are heading in that direction. But when we look at our ordinary household waste, we see that about three-fourths of it is composed of organic materials that can easily be composted instead. The volume of yard waste we generate works out to about 230 pounds per person per year. Food waste adds another 100 pounds per person per year. Multiply that by the number of people in your household and you begin to realize that composting can make a big difference. It’s estimated that all residences could reduce their total annual volume of waste by 35 percent if they composted at home.


As we begin to reevaluate our throw away society, composting is looking increasingly attractive. Homeowners are disposing of their kitchen garbage and yard wastes in backyard compost piles, and municipal landfills are finding that large-scale composting is a cheaper, space-saving alternative. Compost is one solution to our solid-waste woes, and what’s more, it offers gardeners and lawn keepers an invaluable source of soil nutrients. Let’s take a look at what that crumbly end product can do for you.


Soil Health


First of all, as a gardener you already know that the key to healthy plants is healthy soil. No amount of fertilizer can make up for poor soil, nor will your plants be able to withstand the normal ravages of insects, disease, drought, wind, and other stresses if they don’t have their roots in good soil. You are not just doing your plants a favor when you add compost to the soil, you are giving them sustenance.


Fortunately, compost is by definition a composite of different ingredients, some of which will rot more rapidly than others. This is good. Actually, if everything were to decompose at the same speed, the end product would not be so valuable. During the first year after application, about half of the compost breaks down in the soil and half of the nitrogen and sulfur is available to plants. Much of the calcium, magnesium, and potassium is also available. Yet because certain types of matter, such as lignin and cellulose, break down more slowly than others, nutrients will continue to be released over a long period of time.


Compost continues contributing to the garden soil even after all of the organic matter it contained has rotted away. Compost that is almost completely decomposed comes close to what Dr. Ehrenfried Pfeiffer calls “stable humus.” “Stability” implies that the substance can no longer break down rapidly, since the degradable organic matter as such has all but disappeared. From this point on, further decomposition must be very gradual. Now the large compounds are “locked up” in their microscopic bodies. Once the proper conditions of moisture, oxygen, and temperature are just right, they will start to decompose, and these organic compounds can be released into the soil.


Now that you’re convinced you can’t live without compost one more day, you’re probably itching to get your hands dirty. First, it will help you to learn a little bit about what goes on inside the compost pile so yours will get off to a good start.




HOW COMPOST HELPS YOUR SOIL




	Compost contains nutrients that your plants need for optimum growth, such as nitrogen, phosphorus, and potassium. And it’s an especially good supplier of micronutrients that are needed in small quantities and are sometimes overlooked by gardeners, such as boron, cobalt, copper, iodine, iron, manganese, molybdenum, and zinc. The more varied the materials used to make the compost, the greater the variety of nutrients your compost will provide. In some situations, you may not even need to fertilize soil enriched with compost.


	Nutrients are released at the rate your plants need them. In early spring, as your plants are slowly starting their growth, the microorganisms in compost are slowly releasing nutrients. As the weather warms up and your plants begin rapid growth, the microorganisms also work faster, releasing more food for your plants. Isn’t nature wonderful?


	The organic matter in compost binds with soil particles (sand, silt, and clay) to form small aggregates, or crumbs. Crumbly soil is said to have good structure, as opposed to sand, which has poor structure because it’s too coarse to form aggregates, or clay, which can act like cement when wet. These aggregates hold water on their surfaces, making it available to your plants as they need it. As aggregates form, more spaces are created for oxygen, an essential for good root growth. At the same time, the soil spaces form channels for excess water to percolate through the soil, improving drainage.


	Increases water-holding capacity of soil. Compost can hold an amount of water equal to 200 percent of its dry weight, compared to 20 percent for a low-humus soil.


	Acts as an inoculant to your soil, adding microorganisms and larger creatures such as earthworms and insects, which are nature’s soil builders. The compost environment is teeming with life, and all soils can benefit from such a rejuvenation.


	Neutralizes various soil toxins and metals, such as cadmium and lead, by bonding with them so they can’t be taken up by plants.


	Acts as a pH buffer so plants are less dependent on a specific soil pH. The earthworms in the compost help in this process, because in passing organic matter through their bodies they modify the pH of the soil. And you can lower the pH of your soil by adding compost made from acidic raw materials, such as oak or beech leaves, sawdust, and pine needles.


	Can be used in a variety of ways in your lawn or garden—as a seed-starting medium, as a soil enhancer, as a side-dressing. (For more information on using compost in the garden, see chapter 11.)
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chapter 3




How Decomposition Works




As a nation we seem to worship cleanliness—at least it would appear that way to anyone watching television for long. But at times we seem helpless to solve the problem of the massive pollution we have brought upon ourselves. Many of us live in squeamish horror of “germs” and “bugs,” of “odor-causing bacteria,” “wormy things,” “rot,” and the “fungus among us.” So we spray our outdoors with insecticides and our indoors with disinfectants. Maybe the time has come for us to start being less compulsive about ridding our surroundings of worms, insects, and bacteria and to become more conscious of how they benefit us. Things might be better if we just let them rot!


Microorganisms


Let’s begin by talking about composting’s lowest common denominators: the organisms that make the miracle of decomposition possible. To do this, we have to discuss some of the most technical aspects of composting first. But, take heart!


They are not as complicated as you might think. If you familiarize yourself with the terms mentioned here, you will be able to better understand why certain composting practices recommended later in the book should be followed.


One day I asked a friend, who holds a Ph.D. in microbiology (and he’s a good gardener, too!), to sit down with me and explain a few things about the organisms that enable decomposition. I wanted him to tell me what really goes on under all those chopped leaves and hay in my compost pile. Here’s what I learned:


Sir Albert Howard, the British organic horticulturist who did much to remind modern folks of the value of composting, tells us that living microorganisms (such as bacteria and fungi) too small for us to see—not human beings—are the agents that make compost. We’d be in big trouble if all microbial activity were suddenly to stop. Think of all the millions of tons of organic refuse produced in the world each day—the leaves, grass clippings, garbage, industrial waste, everything. Without tiny microorganisms to digest this refuse, not only would most of it stay around, but little carbon dioxide would be produced. Without carbon dioxide, plants can’t grow.


In other words, without microorganisms there would be no decomposition, and the vital elements that are tied up in organic materials would never be released. All organic raw material, either left to rot on its own or put into a compost system, is in a crude form and contains substances that permit plants to grow. But it is in a state that makes these substances unavailable to them, which is why we need bacteria and fungi to do their work so that the nutrients locked up in vegetable and animal matter can be released. By continually digesting organics, microorganisms keep a constant flow of nutrients going to plants. In this sense, they are microscopic refineries, alchemists, and garbage collectors all rolled in to one.







WORKERS OF THE COMPOST PILE


Microorganisms




	Bacteria


	Fungi


	Actinomycetes







[image: ]






Macroorganisms




	Earthworms


	Insects


	Spiders


	Nematodes
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What Microorganisms Need to Do Their Work


To grow and multiply, microorganisms need four things: (1) an energy source, or carbon; (2) a protein source, or nitrogen; (3) oxygen; and (4) moisture.


Carbon. Just as carbohydrates provide energy food for us, carbon provides the energy food for the microorganisms in your compost pile. We’ll talk more about carbon materials in chapter 4, but basically they include dry, tough, fibrous plant materials like leaves, straw, sawdust, and cornstalks. Much of the bulky plant material from your yard and garden is high in carbon.


Nitrogen. Nitrogen materials provide the protein that microorganisms need in order to break down the carbon food. Nitrogen materials are considered activators in your compost pile because they get things cooking. Manure, grass clippings, green vegetation, blood meal, and kelp meal are some high-nitrogen materials. In general, they are not as fibrous and bulky as carbon materials and need to be added in smaller quantities.


It’s helpful to think of the carbon materials as the food and the nitrogen materials as the digestive enzymes. Most of your organic matter should be high-carbon food with just enough nitrogen to help the microorganisms break down the carbon. If there’s too little nitrogen, decomposition slows down. Excess nitrogen will be released as smelly ammonia gas.


Oxygen. Oxygen is required by many of the microorganisms, especially the most efficient bacteria, called aerobes. When not enough oxygen is available, the aerobes cannot survive and the anaerobes take over. Once this happens, decomposition slows by as much as 90 percent.


The aerobe can do a more complete job of composting than can the anaerobe. As the aerobe and its cohorts break down carbon compounds into carbon dioxide and water (which are immediately available to plants), they are also producing a lot of energy. This gives them a distinct advantage, because they can use this energy to grow that much faster themselves and decompose that much more material. At the same time, and no less important, they excrete plant nutrients such as nitrogen, phosphorus, and magnesium, to name just a few.


Meanwhile, back at the airtight heap, the anaerobes struggle to produce carbon dioxide, water, energy, and nutrients, too—although in much smaller quantities when compared to the aerobe’s performance. They also produce a lot of useless organic acids and amines (ammonia-like substances), which are smelly, contain unavailable nitrogen, and in some cases are toxic to plants. Some of the end products of the anaerobe’s efforts are hydrogen sulfide (which smells like rotten eggs), cadaverine, and putrescine. These last two descriptive names do a great deal to explain the nauseating odor of an anaerobic compost pile. So you see why this book places so much emphasis on keeping the pile well aerated.


Moisture. Moisture is necessary for soil creatures to do their work. Too little moisture slows decomposition; too much forces out the air, suffocating the most efficient microorganisms. The optimal moisture content is about 45 to 50 percent. We’ll talk more about how to maintain adequate moisture in your pile in chapter 9.
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