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For Howard: Teacher, mentor, brother, friend.





Introduction




Brown Gold


Manure is part of agriculture, and part of the incredible web of life. Although society considers it a waste product, most farmers and gardeners view manure as a priceless resource.


Like all components of an ecological system, it’s impossible to deal with the subject of manure in isolation. In this book, I’ll try to make some bridges between manure management and crop production, food quality, and human and environmental health. This isn’t an exhaustive reference work, but I hope it will give small farmers and gardeners practical information to help you appreciate and make the most of this wonderful resource.


One note of caution: Throughout this book I’ll make references to average values for various characteristics of manure. The values I refer to here are from reputable sources, mostly various universities, and are often the result of thousands of measurements. It’s good to remember, though, that manure is notoriously variable, and the characteristics of the version you have to work with might be very similar to these averages or quite different. To find out more about the manure on your farm, you can have it tested (I’ll talk more about that in chapter 3).




Manure Happens


Wherever living things go about their daily business, manure happens. Physics teaches us that in every ordinary system, matter is neither created nor destroyed. A corollary of this rule is that every living thing produces some by-product of its existence that needs to be accounted for and somehow reused. Broadly speaking, even plants produce “waste” products (oxygen), which illustrates how essential one organism’s waste can be for the very existence of others. Even tiny creatures like nematodes, protozoa, fungi, and bacteria excrete waste products that are very important and beneficial for the life around them.




What Is Manure?


For the purposes of this book, I’ll use the definition of manure that most people relate to: the dung (feces) and urine, mostly of farm animals, with or without other materials used as bedding. (There is also green manure, which is different: cover crops planted and turned under specifically to fertilize the soil.)


Manure can be a source of fresh organic matter and nutrients that benefit the soil ecosystem and its crop component. It can also contain pathogens that can harm either the plants that grow in the soil or the livestock or people who eat them. Like most components of biological systems, manure has many beneficial traits along with a few we need to be careful of.
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Manure is a combination of digested, partially digested, and undigested remains of the food that an animal eats, along with a broad mix of microorganisms.







An Age-Old Soil Amendment


For thousands of years, manure has been an integral part of agriculture. It is mentioned a number of times in the Bible. Many of the passages refer to human excrement and serve as admonitions or slurs against unholy practices, but at least two examples from the book of Luke refer to manure as a soil amendment. In the 1st century ad, a Roman soldier-turned-farmer and historian, Lucius Junius Moderatus Columella, wrote extensively in 12 books about agricultural practices in De re rustica. The University of Wisconsin Extension publication Management of Wisconsin Soils provides the following quote from Columella:


And by plentiful dunging, which is owing to flocks and herds of cattle, the earth produces her fruit in great abundance.


That statement captures the value and benefits of manure beautifully.


Going back even further, traditional Chinese agriculture relied heavily on manure, not just from livestock, but also from people (more on this topic later in the book). F. H. King, in his classic treatise “Farmers of Forty Centuries,” describes in detail the way early farmers carried out these practices. Cornell University has collected numerous other examples of how ancient peoples used manure as a soil amendment (see Resources).


Wherever people have kept livestock, they have had to deal with the stuff that accumulates behind or underneath them. Early farmers must have noticed that putting manure back on the land not only disposed of it, but also dramatically improved the yield and quality of their crops or pastures. What started out as an exercise in waste disposal transformed into an agronomic practice.


In our modern age, with the advent of chemical-intensive, industrial-scale farming, some farmers seem to have reverted to disposing of manure as a waste product. In some cases, farms even dispose of manure by burning it.


If you’re reading this book, I doubt you look at manure as a liability. For the past decade or two, the demographics of agriculture have been changing in the United States, and the number of small farms has increased dramatically. Many of these smaller operations embrace the concept of sustainability, and most organic farms are small farms, by today’s measures of scale. We recognize the value of animal manure, not only as an economical soil amendment, but as an essential part of the cycle of life.





Chapter One




Characteristics of Manure


The Nature and Properties of Crap*


The physical, chemical, and biological properties of manure make it a truly amazing soil amendment. Depending on the species of animal, the type of bedding used, and how manure is stored and spread, some type of manure is an appropriate soil amendment for almost every crop grown in almost any type of soil, anywhere in the world.


To make the best use of manure, it helps to understand its properties, along with the requirements of the crops you’re growing and the characteristics of your own soils.


* With apologies to Dr. Nyle C. Brady, original author of the excellent introductory textbook on soils with a very similar title.




Physical Properties


Fresh manure is usually moist, its consistency ranging from firm and well formed to almost a slurry. Depending on the animal it comes from and what that animal eats, it may have a mild, earthy odor or a strong and unappealing smell as it is excreted.


How manure is collected and stored and whether or not bedding is included affect its physical characteristics as well as its nutrient value. Manure that has been composted doesn’t even resemble the original material, being well mixed, mellow, and pleasant to the smell. Manure that is stored as a liquid in a lagoon or holding tank doesn’t resemble the original material, either, but usually has a powerful odor and requires special equipment to deal with it.


Because small-scale farmers and gardeners most often will be working with solid manure, that’s what most of this book will focus on.




Manure Production


It’s handy to know how much manure you can expect to get from whatever kind of livestock you keep. If you consider the weight of the animal, there’s a fairly narrow range of how much dry matter (the weight of the material without any water) different livestock species excrete in their manure. For each pound of live animal weight, cattle produce the least — around 33⁄4 pounds (1.5 kg) per year; horses, sheep, and swine around 4 pounds per year; and poultry around 41⁄4 pounds (1.9 kg) per year.


If you consider the actual fresh weight of the manure (including moisture), however, the range is much wider: poultry, sheep, and horses produce between 11 and 12 pounds (5–5.4 kg) of actual fresh manure per pound of live weight each year, while cattle produce 26 to 38 pounds (11.8–17.2 kg) and swine around 25 to 26 pounds (11.3–11.8 kg) per year for each pound of live weight. There’s quite a range in the moisture content of manure excreted by the various species (see chart). In addition, some types of livestock manure almost always come with some bedding for good measure.


The physical (and chemical) characteristics of manure vary by species, bedding types, and storage and handling systems. The species of livestock the manure comes from is the starting point and has the most influence, so it’s helpful to understand the differences.




Manure Production Stats


Here are some of the ranges in moisture and overall annual production for fresh manure (not including bedding) from several types of livestock. Note: the weight of bedding can be substantial.
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* See Metric Conversion Table.






Cattle dung can be either cakey (when cattle are fed low-quality hay or graze overmature pastures) or very runny (in high-producing dairy cattle or any livestock grazing on lush pastures or other extremely high-quality forages).


Small ruminants (sheep, goats, and rabbits) usually have nicely formed, relatively dry, pelletized feces.


Horses tend to make bigger “balls” of manure (sometimes called horse apples).


Swine have stools that are poorly formed and quite wet.


Poultry manure is a bit drier, but it’s very concentrated and is a mixture of both solid and liquid waste, since birds don’t urinate.






Percent of Nitrogen in Feces vs. Urine


[image: ]

Different animal species have very different proportions of nitrogen in their feces and urine.







Chemical Characteristics


Aside from the nutrients that leave the animal (or the farm) in the form of meat, milk, or fiber, almost everything livestock eat gets passed along in their feces and urine. On average, an animal excretes around 70 to 80 percent of the nitrogen, 60 to 85 percent of the phosphorus, and 80 to 90 percent of the potassium in the feed it eats. Since most of these animals’ diet comes from plants, this is a great opportunity to recycle the nutrients needed for producing more crops. And this recycling isn’t limited only to the major plant nutrients of nitrogen, phosphorus, and potassium; it also includes minor and micronutrients essential for plant growth.




Number One or Number Two?


The solid part of manure (dung or feces) differs greatly from the liquid portion (urine) in its chemical properties. In order for plants to use them, nutrients must be in a soluble form. Manure holds both soluble (available) and decomposable (slow-release) plant nutrients.


Not all the feed an animal eats is completely digested as it passes through the animal. Because the undigested solids that pass through an animal are contained in the feces, it stands to reason that it will take longer for any nutrients in them to decompose in the soil before the plant nutrients they contain can become useful to crops. Urine, on the other hand, only contains substances that are completely dissolved, so most of the nutrients in this liquid are available almost immediately for plants to use. This combination of quickly available and slowly available plant nutrients gives manure the ability to provide both short-term and slow-release plant nutrients.


The proportions of urine and feces in excrement, and their chemical characteristics, also vary by species. Poultry excrete everything as feces. Cattle and horses excrete around 80 percent of their output as feces; for sheep it’s about 67 percent; and for swine, about 60 percent.


Chemically, the proportions of the “big three” plant nutrients also vary by species. Here’s what it looks like on average for four species.




Approximate Percent of Nutrients in Feces/Urine
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Adapted from Van Slyke (1949) and Brady and Weil (2007)





The proportions of solids and liquids and their respective nutrient contents are important, because the system you use to collect the manure can influence the nutrients in the stored product. If the collection and storage system you have catches and stores the urine, you’ll have a better product than if the urine is lost.


For example, if a farmer scrapes up cattle dung from a holding area or feeding pad, the resulting manure will have much less potassium than in a contained system (stall barn, freestall barn, bedded pack, compost barn, etc.) that catches both the urine and the dung, because most of the potassium that cows excrete is in the urine.




Manure as a Fertilizer


Manure is an excellent source of plant nutrients, because most of what animals eat comes from plants, and most of what the animals eat gets passed through in the excrement. All plants require a certain number of elements for their growth, and some plants benefit from a few others.




It’s Elemental


Besides the nutrients that plants get from air and water (carbon, hydrogen, and oxygen), there are at least 14 essential elements that all plants absolutely need in order to live: nitrogen, phosphorus, potassium, calcium, magnesium, sulfur, boron, chlorine, iron, manganese, zinc, copper, molybdenum, and nickel. In addition to these necessary elements, a handful of others may benefit some or all plants, but they aren’t universally required: silicon, sodium, cobalt, and selenium. Most plant scientists now refer to this group as beneficial elements.


The number of elements considered either essential or beneficial has grown in my lifetime and probably will continue to. Other elements have been proposed for one or the other of these lists, including chromium, vanadium, and titanium.




Other Citizens of the Soil


Healthy crops arise from healthy soils, and the soil community depends on much more than just plants. There are many other types of organisms living in the soil that work together to make a healthy, functional soil environment. Bacteria, actinomycetes, fungi, protozoans, nematodes, arthropods, earthworms, and other groups of living things all inhabit the soil and perform jobs that help the whole system work well. These organisms, as well as livestock and people, need nutrients beyond what just the plants require. Some other elements that may be required by microbes, animals, and people include bromine, lithium, strontium, tungsten, cadmium, and even arsenic.
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OEBPS/image/10962.jpg
MANAGING
MANURE

How to Store, Compost, and Use
Organic Livestock Wastes

Mark Kopecky

Storey Publishing






OEBPS/image/11003.jpg
100% in feces

40% inurine

60%infeces

50% inurine

50%infeces















OEBPS/image/fresh-general.png
farmstand.

Learn something
creative every month.
Always $2.99 or less.

Free books and more at
www.storey.com/freshpicks








OEBPS/image/11793.jpg
SPECIES
Cattle
Sheep
Horse

Swine

NITROGEN
49/51
63/37
62/38
67/33

PHOSPHORUS
100/0

95/5

100/0

43/57

POTASSIUM
15/85
30/70
56/44
57/43










OEBPS/image/10963.jpg






