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Over the past couple of years since the release of Mini Farming: Self Sufficiency on ¼ Acre, I’ve had a lot of contact with my readers. I’ve received questions and feedback from all over the world via my website at www.markhamfarm.com. I knew that the book had been translated into German, but was pleasantly surprised to discover I have readers in places like Malaysia. I’ve also been invited to speak in numerous venues and the question and answer sessions have often been as enlightening to me as the audience. People interested in organic gardening or self-sufficiency tend to be independent thinkers, so sometimes they’ve made me go, “Hey! That’s great! I never thought about it that way.”

I had addressed the topic of composting narrowly in Mini Farming: SelfSufficiency on ¼ Acre by describing its importance and how to make thermophilic aerobic compost. As thermophilic aerobic compost is the standard for organic production, even though I also do other forms of composting, I didn’t think other forms would be very interesting to my readers.

My readers quickly disabused me of that notion via email and in person. I receive more “what if...” questions about composting than any other topic. After sending off a few dozen multi-page answers on everything from vermicompost to anaerobic digesters, I realized there is a need for far more comprehensive information on compost, and for it to all be readily accessible in one place. In addition, I started encountering avid gardeners who were even more pressed for time than myself or who had physical limitations that would keep them from turning tons of compost. These folks needed solutions to help composting fit into their lives.

So the inspiration for this book can be entirely attributed to my wonderful and thoughtful readers, without whom it would never have been written. My readers also made this book possible in another very important way: by buying my other books, they gave my publisher the confidence to publish this one as well! Publishing books requires a lot of behind-the-scenes work in graphic design and layout plus some pretty heavy up-front costs. I am not a very good sales person and I have never given much thought to how to convince a publisher to undertake the risks and expenses of publishing a book. But my readers have made it so I can just be myself and not have to be an expert in sales in order to get this published.

This book is dedicated to my readers, with humble thanks for both their insight and support. What good is writing if nobody is there to read it?
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1

Introduction to
Composting

In general, compost can be described as organic matter that has decayed to a point of biological stability, but such a generalized definition doesn’t tell us much. The reason generalizations fail is because compost can be made from practically anything that was once alive, and it can be made using a vast array of methods. Every variation produces something different, so no two batches of compost are the same.

Compost can be made both aerobically (using oxygen) and anaerobically (without oxygen). It can be made at relatively high temperatures (thermophilically) or at moderate temperatures (mesophilically). You can even make it using earthworms as digesters. Though doing so is inefficient, it can be made entirely from a single starting ingredient, or from any mixture of ingredients. All of these approaches can be combined at various stages, and each has benefits that are balanced against shortcomings. The potential for confusion can seem insurmountable, which may be why anytime I go somewhere to speak, I get questions about composting.

The happy reality though, is that nature is on your side. It’s really hard to mess up compost so badly that you get no compost at all. Nature loves compost and will turn anything that was once alive (or produced by something living) into compost all by itself. Biological materials will naturally degrade, and composting those materials is simply a way of accelerating or controlling the process. Though there are many ways of composting, each with its own trade-offs, nature will ultimately have its way and organic materials will rot with or without your help. The end product will be compost. So the most important thing you need to do when approaching composting is to not worry.

In the chapters ahead I’ll take you through the nutrient cycle, explain the role of compost in soil microbiology and plant health, and delve into the various methods of composting. Even though I will stress a lot of points as being important, if you keep coming back to the fundamental concept that organic materials will all eventually turn into compost with or without your help, you’ll realize that you can just dig right in and your end results will be a tremendous benefit no matter what.

Nearly all books that cover compost concentrate only on aerobic composting with a special emphasis on thermophilic composting. But this is not, in my opinion, enough to make someone self-sufficient. For example, maybe you have noticed that you need compost for soil blocks when you are starting your onion seedlings in January, but your outdoor compost pile is going to be frozen until April so it won’t do you any good. Or maybe you have a back or leg injury, and turning a two-ton thermophilic aerobic compost pile is simply not feasible.

Because nature is on your side, there are a lot of different ways to create compost, and all that is really necessary is an underlying understanding of the nature of the processes at work and an eye toward safety to adapt numerous methods to your situation. I personally use many methods both indoors and outdoors, and this book will help you do the same.

Why Use Compost?

If you are looking at this book, you’re probably already sold on the idea of composting. If you aren’t already sold, then I am going to convince you.

Whether you garden using chemical fertilizers, pesticides and fungicides, or using organic methods, there is abundant and compelling scientific proof that compost will improve the fertility of your soil so that less fertilizer is needed. It will also reduce the incidence and severity of diseases that reduce your crop yield. The math is straightforward: using compost means your garden will be more cost-effective because you will have to spend less money on fertilizers, insecticides, and fungicides for a given harvest of any crop. That means money. A lot of money.

Compost induces resistance to a wide array of bacterial and fungal diseases.1 Induced resistance (as opposed to acquired immunity) is a form of epigenetics. That is, how a plant or animal expresses its genes is not controlled simply by the genes themselves, but also how various environmental factors affect that expression. Plants were not intended to be grown in sterile soil. Rather, they were intended to be grown in living soil. Compost creates and sustains a living soil, so when grown in the proper environment as nature intended, the gene expression of plants is optimized for their health.

This concept also applies to humans. Humans were never intended to be sedentary bumps on a log. Studies show that proper exercise literally turns certain genes on or off and thereby affects our vulnerability to a host of diseases to a substantial degree.2 So the fact that environmental factors such as the presence of compost can have a large effect on the well-being of plants is not at all surprising. When humans eat right and get their exercise, the aggregate cost of health care is reduced. When plants eat right, the cost of their health care is also reduced. Just as a human in optimal health is more productive, a plant grown in soil amended with compost has greater yields.3

According to the Washington State University Cooperative Extension Service (along with dozens of other sources), compost helps soil retain fertilizers better, and also reduces or even eliminates the need for fertilizer altogether. Fertilizer, like fungicides, costs money. WSU also states that the beneficial microorganisms in compost can help protect crops from pests, thereby reducing the need for pesticides. That’s even more money.

So right there, if you garden and your intention in gardening is to save money over buying an equivalent product at the grocery store, the case for using compost is open and shut—done. If you aren’t using compost, you are throwing money away.

Another reason to use compost is human health. Depending on which experts you ask, humans need anywhere from twenty-two to fifty elements in their diet for optimal health. I am not speaking of vitamins and other complex molecules, but rather basic chemical elements that we need in order to catalyze the synthesis of cellular enzymes or even as core constituents of structures such as bones. Though a person can survive and even thrive for a time with an ongoing deficiency in some of these elements, over time deficiency takes its toll, and some USDA researchers have come to believe that most cancer and as many as 50 percent of all deaths globally are caused directly or indirectly by insufficient intake of important trace elements.4

Though this information has not been widely disseminated in an environment where other branches of the USDA continue to push nutritionally vapid commodities as “healthy”, it is available for those who care to search. In fact, long before the USDA researchers came along, Dr. Maynard Murray conducted numerous experiments demonstrating dramatically reduced risks of cancer and many other chronic diseases in animals fed foods grown in such a way as to contain as many elements as possible.5

Many find it puzzling that in an era where preventable causes of cancer and heart disease are in decline, many other forms of cancer and heart disease are increasing. But taken with the information above, it might not seem so surprising once we realize that the elemental content of agricultural soil has declined by 85 percent over the past 100 years6 and the nutritional content of commercially available foods has declined by anywhere from 30 percent to 81 percent over the past thirty years.

So the elements in the soil you use for growing food are important. The full complement of elements is certainly important for the well-being of your crops, and assists them in fending off pests and diseases through their own robust immune systems. But the elements in your soil are also important for the well-being of the people who eat those crops, including you.

Standard agricultural methods can be described as having mined all the nutritionally necessary minerals out of the soil. Those methods return a handful of elements in the form of fertilizer, but only thirteen elements are generally required to grow a good-looking and marketable food commodity in a competitive market that doesn’t distinguish one tomato from another. All of the other elements needed for human health— elements that were abundantly present a century ago—are either absent or severely depleted.

Compost contains and preserves these micronutrients that are so important to human health. So if you grow a garden for your health, you really need to use compost otherwise you are largely wasting your time.

Why Make Your Own Compost?

If you weren’t already convinced of the value of adding compost to your garden soil, I hope I have convinced you. But the next question is: why should you make compost yourself rather than just buying it?

Cost-effectiveness in a home garden requires different methods than those employed in large commercial farms. Substantially enhanced nutrition and major cost savings can only be achieved in a home garden through the use of sustainable and organic methods,7 and the primary practice that enables these methods is composting.

If you have read Mini Farming: Self Sufficiency on ¼ Acre, you know that I put a great deal of emphasis on compost. That emphasis is not misplaced, because composting is the primary method that will help to retain the elemental content of your soil in a biological matrix that will make it available to plants as needed, without being washed out of your soil.

Keep in mind that there is no such thing as a perfectly sustainable system because, if you eat the food you grow, part of that mineral content is retained in your body and some is discarded as waste. But even then, the mineral conservation achieved through composting substantially reduces the amount of minerals you will need to supply via outside sources.

Likewise, for a variety of reasons, few soils available to homeowners and renters already contain an optimum mineral content, and they will need to be supplemented with the required minerals. But once those minerals are in the soil, conscientious composting practices will help to retain them, so that fewer will need to be added in the future.

Fewer additives equates to less money being spent for the value of the produce you raise. So composting will allow you to raise more sturdy plants that provide superior nutrition for less money. If self-sufficiency or health are your objectives, composting is not optional—it’s necessary.

Though you may need to buy bagged compost when you start gardening, bagged compost is extremely expensive. Though it varies from crop to crop, in general you may need to add anywhere from two to eight cubic feet of compost for every thirty-two square feet of garden. At the time of writing, bagged compost costs anywhere from $5 to $8 per cubic foot. It wouldn’t take a very big garden for this to run into hundreds or even thousands of dollars. And what you get for all that money may not be what you expect.

When you buy bagged commercial compost, you have no idea what went into it. Though the regulations for USDA Certified Organic agriculture prohibit the use of sewage sludge on crops labeled as “USDA Organic”, there is no such prohibition on the labeling of bagged compost, and many types of compost labeled as “organic” contain sewage sludge.8

In theory, composting human waste is just fine, provided it is done in a fashion that eliminates pathogens. Even drug metabolites in human waste are often effectively destroyed or rendered biologically inert as part of the composting process. But sewage sludge is not a result of such a composting process, and large-scale waste treatment systems are not equipped to remove many harmful chemicals. Humans consume a vast array of chemicals in the form of medications, artificial colors, preservatives and so forth. The levels of drug metabolites in our waste stream are so high that pharmaceuticals such as Prozac have shown up in water supplies.9 Sewage sludge also contains more than merely human waste. Sludge contains the chemicals, hair dyes, heavy metals, paint, degreasers, detergents and motor oil people wash down their drains, drugs that are not detoxified by the sewage treatment process and more. An EPA survey of sludge samples conducted in 2009 found detectable levels of a dozen drugs, flame retardants and even endocrine disruptors.

So if you DO wind up buying bagged compost, please pay attention to the fine print and ask about its contents.

As previously stated, bagged compost is pretty expensive. If when you start your garden you have to buy compost because you have made none of your own, it will be more cost-effective to have it delivered by the truckload if such an option exists for you. Compost delivered by truck is measured in yards. As a point of reference, a yard of compost is twenty-seven cubic feet. I have had compost delivered on a couple of occasions. In both cases the compost was not yet finished and couldn’t be used until the next season. In one instance the compost contained asphalt rocks and even hypodermic syringes. (Yikes!)

So remember, just as food you grow yourself is superior because it is grown with your own well-being as a priority, so is compost that you make yourself. It is in your best interests to start making your own compost because it is far less expensive and because you control its ingredients and how it is made.

Making your own compost is easy, and I have written this book to show you how.
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2

Starting with
the Soil

Though this book is about composting, compost is intended to conserve or augment the soil in your garden. As the nutrient cycle starts with your garden soil, and any nutrients conserved through composting started out in the soil of your garden, a comprehensive examination of your soil and the ways it might be improved is a good place to start.

As a gardener you want soil that will hold adequate moisture without becoming so waterlogged as to exclude oxygen from the roots. You also want soil rich in organic matter that will hold nutrients and release them to the roots as needed. Soil should also be within the ideal pH range of most plants you’ll grow, and your soil should have adequate levels of the nutrients plants need most, such as nitrogen, phosphorus, and potassium. Ideally, you want soil that doesn’t crust over so seeds can sprout. Finally, you want soil with a broad spectrum of micro-nutrients both for the optimum health of the plants and the health of those who eat them.

In practice, few gardeners start with such ideal soil. Soil either has too much sand, too much clay, too high or low a pH, or lacks fundamental nutrients including nitrogen, phosphorus and potassium. To say that the soil most homeowners have to work with is less than ideal would be an understatement, considering that in many cases their yards are composed of sand and filled with only enough loam to start grass. Just under the grass mat what passes for soil looks awfully sterile. How do you start the rehabilitation process?

Analyzing Your Soil’s Water Characteristics

Soil has three important characteristics pertaining to water: infiltration, percolation and available water-holding capacity.

Infiltration is a measure of how quickly water is absorbed into the soil. Quicker infiltration means less water is either lost or runs off. Percolation is how quickly water that is in excess of what the soil can hold leaves the soil. Available water-holding capacity is how much water the soil can hold. In practice, if you can get the infiltration and percolation rates within reasonable ranges, your water holding capacity will take care of itself.

Analyze percolation rate by digging a hole 1' deep and 6"–8" in diameter, and keep it topped off with water for at least four hours on the day before you test. The day you test, adjust the water level in the hole to 6" from the bottom (use a plastic ruler). Next, set a timer for ten minutes. At the end of ten minutes, use a ruler to measure how many inches the water fell. Bring the water level back up to 6", repeat the process, and average the two distances. The percolation rate in minutes per inch (MPI) is: MPI = 10/Distance. You want an MPI of between 60 and 30. If it is greater than 30, use raised beds to prevent waterlogging. If it is less than 6, increase the level of compost you would add based on biological activity by 50 percent. Do this with each compost addition until you have an MPI of 6 or greater.

Infiltration rate is tested two days after a thorough (e.g. equivalent to 1" of rain) watering. It is measured using a "double ring infiltrometer". This fancy sounding gadget is two pieces of PVC pipe, each 8" long, one being 4" in diameter and the other being 6" in diameter. Use a rubber mallet to drive the larger ring 2"–3" deep into the soil, and then drive the smaller ring the same depth in, as close to the middle of the larger ring as is practicable. Fill both the inner and outer rings with water to a 4" or 5" depth. (Use a ruler.) Now, set your timer for ten minutes. At the end of ten minutes, measure how much the water level has decreased in the center tube. Refill both rings and repeat twice more, then average your results. Your infiltration rate is: Infiltration = 10/Distance. If your infiltration rate is less than 2, your soil is too sandy and you can help with compost or by adding the same amount of peat moss as you would compost. If your infiltration rate is greater than 10, your soil likely has too much clay. Add gypsum with your other soil amendments at the rate of 10 lb per 100 sq. ft. Test annually, and continue to add gypsum with your other amendments until the infiltration rate is greater than 10.

[image: image]

[image: image] Testing the soil’s percolation rate.

While it is recommended that gardens be watered at a rate that approximates 1" of rain weekly,10 the amount and frequency of watering is determined to some degree by soil variables. Though these can be tested, it is far easier to just observe. Start off by checking to see if your crops look like they need water in less than a week. If they do, then you know you should be watering more often. Watering more in a given session likely will not help because the excess water will simply drain, but watering more frequently will supply what is needed. Over time, additions of compost will improve water-holding capacity. If the water-holding capacity seems seriously lacking, you can amend with vermiculite at the rate of two cubic feet of vermiculite per thirty-two square feet of garden soil. Vermiculite is mica that has been heated and popped like popcorn, and it does well at taking up and releasing water.
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