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Praise for The Small-Scale Poultry Flock

“As usual, Harvey never ceases to amaze with his in-depth knowledge of poultry keeping. I love that, as knowledgeable as he is, he still constantly searches for new ‘tweaks’ to improve his farm efforts and the quality of life for his birds. He writes from that direct experience and it certainly shows in this wonderful go-to book for any aspiring poultry keeper. So many people claim to be chicken husbandry experts, but Harvey, he’s the real deal.”

—JEANNETTE BERANGER, senior program manager, The Livestock Conservancy

“Amid the new and urgent focus on holistic, inputs-free food production married to ecologically robust land management, this expanded edition of Harvey Ussery’s classic guide to all things chicken should have a place on every small farm or homestead bookshelf. Dedicated to the conviction that what is best for the animal and the land will always be best for the farmer, Ussery points the novice ‘flockster’ toward best practice, while he inspires the long-time poultry keeper with a deeper commitment to ecological cooperation.”

—SHAWN AND BETH DOUGHERTY, authors of The Independent Farmstead

“Harvey Ussery has spent a lifetime developing and showcasing a truly viable poultry model that is ultimately carbon-sequestering, hygienic, neighbor-friendly, and food-secure.… This book is about a call to heritage, to the wisest of wise traditions in food security and relationships. Harvey brings the latest tools and practices within the grasp of any aspiring flockster. It is this functional spirit that makes this book a classic in the small-scale poultry rearing genre.”

—JOEL SALATIN, Polyface, Inc.

“The Small-Scale Poultry Flock is the perfect book for all chicken keepers, from the folks just starting out to the most experienced. It covers everything from the history of the species and coop designs to feeding, breeding, keeping predators at bay, processing meat, and much more. Harvey’s writing style is easy going and feels like an old friend giving you sound advice. This is a comprehensive resource to keep on your bookshelf for many years to come.”

—JESSI BLOOM, author of Free-Range Chicken Gardens; coauthor of Practical Permaculture

“It is refreshing and inspiring to read a book on chickens that has original content and creative techniques. This can only come from personal insights and hands-on experience. Harvey Ussery eloquently describes how to keep and employ a family flock of chickens.

“Chickens have migrated with humans for over 3,000 years all over the planet. It’s time to bring them back home. Let them work in our communities and production gardens where they can feed not only themselves and humans, but also the soul and soil of Nature, enabling an abundant ecology. Food security with a consistent supply chain can be as close as your own backyard. Just read and use the practices described in The Small-Scale Poultry Flock. You will not be disappointed. High fives to Harvey!”

—PAT FOREMAN, author of City Chicks; founder, The Gossamer Foundation

“Written by a self-described ‘old hick with chickenshit on his boots,’ The Small-Scale Poultry Flock is a welcoming and decisive guide to the poultry-keeping experience. Harvey Ussery’s natural approach is that of a partnership with his flock, in what he terms ‘an integrated food independence enterprise.’ The author shares straightforward, encouraging information written from the viewpoint of someone who desires to share the knowledge that has come out of three decades of hard-won experience. Anyone considering a natural approach to producing eggs and meat will cherish this must-have reference, enjoyable to sit down and read cover-to-cover, but also perfect for answers on the go.”

—FOREWORD REVIEW

“Ussery provides an encyclopedia of chicken and other fowl care, encompassing everything from anatomy and species selection to feeding, breeding, and selling in the local market.… Altogether, there’s no better introductory reference on the joy of home-raising chickens.”

—BOOKLIST

“This colorful and informative volume on small-scale poultry farming provides a comprehensive reference for homesteaders and urban farmers, covering the details of raising chickens for eggs and meat. Most useful for intermediate poultry keepers, the volume offers professional advice in flock planning, housing, feed, health, processing, and developing small commercial opportunities, and provides detailed practical information, including step-by-step photographs of important processes and procedures.”

—BOOK NEWS REVIEW

“Here’s the ultimate book for those who want to know everything there is to know about raising poultry. And every detail is backed up by the author’s own (often entertaining) experiences. I could not find—in this encyclopedic array of chicken knowhow—one detail that I could quibble with.”

—GENE LOGSDON, author of Letter to a Young Farmer and Holy Shit

“This book is packed with practical advice on raising poultry by someone who has not only done it all but has learned from his broad experience and knows how to communicate that wisdom clearly and in a lively, readable style. Harvey Ussery has written one of the most comprehensive guides out there, but what places it above the rest of the crowd is that he shows you how to work with nature rather than against it in ways that will minimize work while ensuring the health and happiness of the flock. Whether you’re a beginner or an old-time poultry farmer, you shouldn’t go any further without this excellent manual.”

—TOBY HEMENWAY, author of Gaia’s Garden and The Permaculture City

“The Small-Scale Poultry Flock is about establishing a free-range poultry flock fully integrated into a healthy homestead ecosystem. Based upon the author’s decades of hands-on experience with many breeds and species, it covers all the basics about raising poultry, and fills some important gaps not usually covered well enough elsewhere, including chicken behavior, poultry breeding, raising chicks with broody hens, managing free-ranging, dealing with predators, using electric net fencing, feeding poultry with home-grown feeds, and integrating the poultry with soil mineral balance, gardens, lawns and pastures, orchards, worm bins, and soldier fly (larvae) production. If you want to raise chickens and can afford just one book, I recommend this one.”

—CAROL DEPPE, author of The Resilient Gardener

“Ussery’s outstanding book is certain to withstand the test of time both for its encyclopedic and practical information, and for its acknowledgment that the future of our culture and our food security is in the hands of the small farmer and backyard producer. If you are starting out with your first flock, this is your book. And when you’ve been keeping poultry for 30+ years, this will still be your best book.”

—SHANNON HAYES, author of The Grassfed Gourmet Cookbook and Radical Homemakers

“Anyone interested in practical, experienced, insightful information about how to select, breed, care for, manage, feed, protect, process, eat or market small-scale poultry flocks for their own eating pleasure or selling to others—and have FUN—should read this book.”

—FREDERICK KIRSCHENMANN, distinguished fellow, Leopold Center for Sustainable Agriculture; author of Cultivating an Ecological Conscience

“There is a revolution going on, and it is the popular return of keeping poultry to provide food for our home tables. Ussery’s The Small-Scale Poultry Flock helps lead the way by integrating the small flock with its natural environment, the homestead, or small farm. Nowhere else will you find such valuable information on putting poultry to work in the garden, producing much of their feed, and producing healthful food for ourselves.”

—DON SCHRIDER, author of the American Livestock Breeds Conservancy’s Chicken Assessment for Improving Productivity and Storey’s Guide to Raising Turkeys
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… how we eat determines,

to a considerable extent,

how the world is used.

—WENDELL BERRY
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Introduction


In the ten years since The Small-Scale Poultry Flock was first published, I have continued—as in the previous thirty years—to experiment with new ways to raise and manage poultry. For a major part of the decade I bred my own chickens almost exclusively—and with more rigor than ever before. Much of the new material in this revised edition focuses on small-scale breeding. I hope many of my readers will be inspired to breed their own stock. It is accepted wisdom that gardeners who save their own seeds are rewarded over the years with varieties ever more adapted to their specific climate and soil conditions—and to their approach to garden management and nuanced preferences for what they like to eat. In the same way, breeding your own can result not only in improvement generally (healthier, more vigorous, and more productive stock) but in better adaptation of your flock to your specific conditions and goals.

I have expanded the discussion of using natural mothers to raise the hatchlings produced by your breeders. There is no joy like it, especially if you have children to share the miracle.

I’m getting older (happens every day!), and it will not be long before my wife Ellen and I move from our beloved homestead of four decades—so in the past couple of years I have simplified my poultry keeping and greatly reduced the size of our flock. But my strategies for keeping poultry at a smaller scale may be helpful to flocksters unable to keep poultry at the scale I once did, with flocks of dozens and big electric net perimeter fences. I especially hope my discussions of a greatly improved static chicken run and of “The Ultimate Mobile Shelter” will be useful.

Keeping poultry is more likely to be successful when our birds live in conditions that more closely emulate the ecology in which they evolved. Yes, “the ecology” often comes across as a highfalutin term for something big and impossibly complex “out there.” Just remember that “the ecology” begins in our own backyard.





PART ONE
Getting Started
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CHAPTER 1
The Abundant Ecology


[image: image]

Although this is a book about keeping poultry, let me begin with a story from my garden. In the spring of 2010 Ellen and I added a small pool to our garden. A few years previously we had planted a black gum tree at the back of the garden, and as it grew it became our preferred place to sit and rest and enjoy our green companions. What better spot to add a bit of water to enhance both the garden’s peace and beauty and its biological diversity?

We dug a hole for the pool, 6 feet by 8 feet (2 by 2.5 m) across and 2 feet (60 cm) at its deepest; lined it with purchased pond liner; and filled it with water from our well. I planted two pots with small rhizomes of water lilies and a few sprigs of elodea, a water weed, as an oxygenator, then sank the pots to the bottom of the pool. Ten days later I introduced seven goldfish.

I had waved aside all the pond supplier’s blandishments for adding filters, chemicals for killing algae, pumps for circulating the water—and I never fed a flake of fish food. Yet the pool thrived. All these years later, there is an active, healthy population of goldfish, and the increase in water lily biomass has been literally thousands-fold. (Every couple of years I lift the water lily pots and cut the rhizomes back severely. Last time I did, the cuttings overflowed a 5-gallon bucket.) The pool has never supported wriggling populations of mosquito larvae, nor has its surface become a scummy algal bloom.

Species multiplied in and above the garden, using the pool as habitat and resource: blacksnake, frog, toad, swallows and bats hunting in the air overhead—all helping to balance insect populations (and in the case of the blacksnakes, gulping the occasional vole as well). How marvelous—we just put in the pool, and these new neighbors showed up, eager to help.

[image: image]
Figure 1.1. One of the new neighbors who showed up to share the beauty and the bounty of the pool.


Where did the fertility for all that growth come from? Why did the pool thrive rather than fester? Well, magic, of course—that is, the closest to magic we are likely to find. The vision of that magic, right in my backyard, was profoundly informative. I saw the surrounding web of life, endlessly complex, inexhaustibly dynamic, more clearly than ever before. And I recognized that I—along with every living creature—was at its center, with the web spreading out to the horizon. Excess algae? Mosquito larvae? They were eaten by the goldfish and, in their season, the tadpoles. Fertility? Courtesy of dust and pollen flung in by the wind, fish poop (which started as algae, which started as sunlight), and droppings of bird and bat and insect.

[image: image]
Figure 1.2. At home in the abundant ecology. Photo courtesy of Mary Perrine.


What I saw in that epiphany I call the abundant ecology. Our vision of our work on the homestead or small farm tends to be post-Fall, that is, following Eve and Adam’s loss of Eden: Ours is the work of “making it happen.” We see what we must do to improve the soil and make it more fertile—believe that the burden of dealing with crop-damaging insects is ours to bear—and all too often are suckered into the premise that solutions in garden and flock must be purchased. But my garden pool is a real-world case where fertility and renewal generate spontaneously, where species come into finely honed, self-correcting balances, in which nobody gets a free ride but in which, despite “red in tooth and claw” competition, the whole seems determined as much by cooperation. Why not make that—the tendency at the heart of nature toward spontaneous abundance—the starting point for all projects in the homestead? Including the keeping of a flock of poultry.


Abundant Diversity

For a vision of how the abundant ecology works spontaneously at geographic scale, consider the American bison—before the arrival of European settlers a keystone species on the prairie, one of the most complex ecologies on Earth. The bison ranged the grasslands in herds of up to a million individuals. A million? Grazing by that many big hungry animals must have been devastating, right? In fact, the periodic intense grazing by the herd was vital to the prairie ecology in many ways—fertilization by millions of gallons of urine and millions of pounds of manure being only the more obvious. The tramping of seeds of prairie species by the hooves of the grazers ensured firm contact with the soil, supporting germination and renewal of the sward. More importantly, think of the response to heavy grazing by the prairie grasses themselves, in places as tall as a mounted rider. In a matter of days the herd ate the grasses, which before grazing had a root mass several times that of their top growth, leaving the plants severely unbalanced. They compensated by shedding massive quantities of rootlets. As the shed roots decomposed, they created openings in the soil through which oxygen (as essential to soil organisms as to us) could move and rainwater could rapidly penetrate, rather than eroding the soil. What remained was a permanent addition to humus, complex carbon compounds that resist further decomposition and, while no longer feeding plants directly, increase water retention, assist the chemical bonding of nutrients with plant roots, and improve soil texture.

[image: image]
Figure 1.3. Instant ecology: Just add water and stir! Photo courtesy of Mary Perrine.


Imagine this kind of mass grazing event repeated several times per year, as the herd returned to the grassland, year after year. The result over millennia was topsoil of a depth measured in feet rather than inches, ever higher in organic matter content and thus resistance to drought, of a fertility rarely matched anywhere on Earth.

Soil improvement at colossal scale was only part of the bison’s contribution to the prairie. They preferred grasses, sedges, and rushes and tended to avoid the broad-leaved flowering plants, the forbs. Such preferential grazing favored diversification of forbs (sunflower, milkweed, lupine, sage, clover, daisy, yarrow, goldenrod, thistle, echinacea) and follow-on emergence of an enormous array of associated insect and bird species. And note, diversification paid off even at the unseen level, with well-balanced microbial predator–prey relationships virtually eliminating disease from the landscape.

[image: image]
Figure 1.4. Keystone soil builder on the prairie. Photo by Jack Dykinga.


Prairie dogs proliferated on the close-grazed prairie, where they more easily spotted approaching predators. The digging of their millions of burrows mixed mineral-laden subsoil into the topsoil, and when abandoned, burrows provided habitat for countless animal species, nesting owls among them. The abundance of prairie dogs supported many predator species such as ferret and coyote. Wolf packs culled the bison herd of old and sick individuals, while grizzly bears and other opportunists also fed on the kills.

How odd, all this growth, renewal, health, and abundance, emerging spontaneously without benefit of plow or fence or dollops of NPK salts or blasts of pesticides. And how amazing that the bison—though unquestionably keystone in an extraordinarily rich ecology—were not following some master plan they’d agreed on: They were just looking for something to eat. Looking for mates, looking to make babies.

But truly, we should think of the iconic bison, however majestic, as bit players in the prairie drama—it was microbes, and other organisms working unseen at the surface of the soil and below, that created the miracles of ever-increasing fertility and ecological health on the prairie. A teaspoon of that prairie soil might have contained a billion bacteria, hundreds of yards of fungal filaments, thousands of protozoa, and hundreds of nematodes (who often get a bad rap in gardening circles, though the vast majority play beneficial roles in soil ecology).

The good work of microbes began above ground. Whatever fell to the soil surface—whether poops or shed leaves or winter-killed top growth of perennials or dead animals—was immediately colonized by hosts of organisms. What the “first response” organisms could not break down or digest, they passed in turn to other members of the soil community, in an ongoing feast of decay, of the great return to earth. Which is to say: There was no waste from the system—every creature’s “trash” was another’s “treasure.”



The Abundant Ecology in the Homestead

Like the bison, I am looking for something good to eat in my backyard. The work of garden and orchard and flock is not a hobby for me, but an essential part of nourishing my life. For me, the miracle of the prairie’s spontaneous abundance, all its players in harmonious balance, is the starting point for the work of gathering in good things to eat, for the striving in each new day after vitality and health. And the way of the buffalo informs my highest aspiration: to leave this bit of ground I nurture more fertile—the web of life above and below the soil more vital, more bountiful—than when I came to it.

Unlike the bison, I do not graze my way to greater soil fertility. But I emulate the bison’s transformative role when I take cuttings off the pasture—bringing on the shedding of roots under the sod and increase in soil carbon—for use as nutrient mulches in garden and orchard. And I grow fertility right in place by cover cropping—the dense covers of plants put more into the soil than they take out. Some cover crops (legumes) specialize in adding nitrogen to the soil, synthesizing it out of the air itself—talk about spontaneous abundance!—but they all add soil carbon as their roots decay. No, I don’t work at the scale of millennia, but as the seasons roll I know that every round of cover cropping counts—I see the cumulative loosening and deepening and darkening of the soil.

I am determined that, as on the prairie, there will be no waste on this homestead—all organic residues are cycled through compost heaps and nutrient mulches, completing their return to earth—with trillions of soil microbes along for the ride. And with zero runoff of toxins to the wider ecology.

Remember the almost complete absence of disease or decimation by insect populations out of control on the prairie, and keep that aspect of the abundant ecology in mind if ever you are tempted to spray toxic chemicals onto plants you are planning to eat. My experience here has been that, the less my garden resembles a monoculture, the less likely disease organisms will proliferate. As for insects? I try to ensure that, as on the prairie, there are abundant flowering plants of all sorts, in all parts of the season—to boost insect populations. That’s right, the key response to crop-damaging insects is not Kill those insects! but How can we encourage more insects? With increasing diversity of insect populations (and of players such as blacksnake and bird and toad and frog that showed up at our pool), balances between predator and prey species are far more likely.

I’m not spinning fairy tales here: Reliance on the working of the abundant ecology—in lieu of purchased, artificial solutions—really works. In the first couple of years gardening on our homestead I purchased fertilizer (pelletized dried chicken manure, mind you, never once odd-smelling chemical granules from a bag) and sprayed Bt for cabbage-family insects (never once toxic chemicals). In the almost four decades since, though, I have purchased nothing whatever for either soil fertility or insect control. I have grown my own fertility using cover crops in all four seasons of the year, turned trash to treasure using mulches and composts, captured my chickens’ manure as soil nutrient rather than water pollution, and supported insect diversity by beautifying our garden—that is, by growing lots and lots of flowering plants.

During that time the soil has become ever more friable and less subject to drought, with an organic matter content that has tested as high as 8.35 percent, which is well above the recommended minimum for gardening.1 We have crop damage from insects who get out ahead from time to time, but that happens less every year—and even when it occasionally does, our garden always gives us as much as we can eat. (Admittedly, what we bring to the table doesn’t have that piquant tang from pesticides.)



The Flock in the Abundant Ecology

Throughout this book, I propose that best husbandry of your flock is to be found at the heart of the abundant ecology. That’s where Gallus gallus, wild ancestor to domesticated chickens, evolved—where it fed, where it helped create the complex balances in its environment, where its nearly perfect health was honed, where the incessant predation it suffered challenged it to reproduce an abundance of progeny (early in life and in a hurry) as a survival strategy.

I propose that the key to health is not “fixing” birds with medications but rather providing the flock with a lifestyle that relies on their robust health. That giving your flock access to the kinds of natural foods that sustained G. gallus not only saves on feed costs but provides nutrition unmatched by anything from a bag. And that breeding your own replacement stock from the best of the best of your birds is both easy and fun.

The purpose of a home or small-farm flock is greater than providing us with eggs and chicken dinners. Remember how profoundly the bison contributed to soil fertility, and consider how we too can engage our flocks in the great work of soil nurture and ecological health. With wise management, their natural behaviors to find something good to eat can be harnessed for the real-world work of the homestead: tilling of weeds or of established sod to prepare new ground for planting, tilling in cover crops, making compost. Let’s welcome them as partners in the great work of soil nurture, and then reach for ever more harmonious balance in our little corner of the ecology.

[image: image]
Figure 1.5. Keystone soil builders on the homestead. Photo (left) courtesy of Bonnie Long. Photos (right) by istockphoto.com.







CHAPTER 2
The Integrated Small-Scale Flock


[image: image]

The poultry husbandry I describe in this book is based on allowing the flock, within constraints imposed by domestication, to live as closely as possible to the way the natural chicken would live on its own in the wild. And on the observation that, if we do so, the birds in return can help us improve the homestead or farm and make it more productive. One reason those ideas sound so good to me now is because that’s not exactly how Ellen and I started.


How We Got Started

We met in a Zen monastery (bet you weren’t expecting that one!). True love blossomed when we discovered a shared passion for—compost. After we married and lived a couple of years far too close to Washington, DC, we followed the call of the compost westward and ended up in a two-hundred-year-old house on 3 acres in a crossroads rural village in northern Virginia—we called our new home “Boxwood” after the prominent border of mature boxwood out front. Though as said compost was foremost in our minds, my daughter, Heather, living with us at the time, was thinking chickens. We approved her project and, not long after our move (spring of 1984), we ordered twenty-five New Hampshire chicks through the mail. Later that summer we ordered a mixed batch of bantams (miniature breeds) as well. Even at that early date, we were enamored with the idea of breeding our own chickens naturally, and had read that bantams make great mothers. (See chapter 4 for more about bantams.)

We brooded the chicks in a cardboard appliance carton and at four weeks moved them to a small shed. Though we lost most of that first group to a weasel and had to start over, it was not long before we had a lively flock in a wire run off the coop. After supper we would take dessert out on the grass by the run, enjoying the show. Our neighbors probably thought us peculiar—but we found the chooks a lot better ’n television. And not so long after that we had the thrill of every beginning flockster: our first egg.

But I was troubled by our project. Within two weeks of being allowed onto the grass in their wire-enclosed run, our scampering young chooks had eaten every last blade of grass. They didn’t look quite so pretty against a patch of bare dirt festering with chicken poops—nor did they seem happy with the change. Each time I threw in a cricket, or grubs from the garden, or lettuce and cabbage trimmings, their obvious hunger for these foods made the dry stuff from the feed bag look ever more lifeless in comparison. Memories of my grandmother’s flock, which she allowed to range over a 50-acre farm in the North Carolina piedmont, made our chicken run seem more and more a prison—or more accurately, a concentration camp.

Then Ellen told me she’d heard about a farmer in the Shenandoah Valley named Joel Salatin who was raising his chickens on pasture—growing meat birds in movable pens, following beef cattle with laying chickens that ate fly maggots out of the cow pies. Knowing that somebody was managing to “do chickens” somewhat as Granny had once done excited me—and crazy stuff like chickens eating out of cow poops appealed to the kid in me. I had to give this guy a call! I did so, clueless how much I was imposing on the time of a busy farmer and prolific writer, but Joel was both gracious and encouraging. He urged me to explore options for the Great Liberation—the exodus of the flock out of the dead-zone chicken run. He was pleased with my obvious enthusiasm for giving my birds a more natural life on grass. “There aren’t many of us out there,” he said, “but we know there’s a better way.”

I built a 10- by 12-foot (3- by 3.5-m) Polyface-style mobile pen (Polyface is the name of Joel’s farm) and began raising batches of broilers on our acre or so of pasture (broiler is another word for a young meat chicken). Dinner guests remarked in astonishment, “Man, chicken was never like this!” Before long I discovered electric net fencing, use of which allowed me to do what Granny did with her free-ranging flock, but within the limits imposed by having close neighbors on either side.

Poultry husbandry ever since has been, for me, about giving the flock the most natural, happiest lives possible, and discovering all they can give as partners in the work of the homestead. Some key ideas have guided our progress.



Imitating Nature

The great mistake of modern agriculture is assuming we can control the processes of growth and yield, and that problems or needs that arise can be dealt with using one-for-one solutions—most likely needing to be purchased. Disease prevention in flocks? Antibiotics. Soil fertility? Supercharger chemical salts. Crop-damaging insects? Blast those guys with pesticides. Runoff pollution? Not my department.

We have lost the intuitive understanding that natural systems are highly diverse and interconnected, one species supporting others and benefiting from them in return; and that therefore the practice of agriculture must see “the whole problem of health in soil, plant, animal, and man as one great subject.”1 The key to success with the homestead flock is a return to that vision. The setting for the flock is not our backyard but the abundant ecology—another way of saying that, if Gallus gallus evolved to a state of near-perfect health ranging the landscape and eating live, self-foraged foods, the key to success with our flocks is a life as open and unconfined as our situation allows, with access to as wide an array of natural feeds as possible.

Imitation of nature means, most of all, fitting flock husbandry into the cycles of reproduction and growth, death, decay, and renewal—in which nothing is squandered; no spillover from one sphere of activity poisons the whole; and the potential of the underlying foundation, the soil, to support ever more robust, abundant life increases with each round of growth and death.

Ah, but let’s qualify this imitation of nature. Yes, the subtitle of this book promises “An all-natural approach to raising chickens …” I don’t think that is misleading—certainly in contrast to models of husbandry involving a high degree of confinement and use of manufactured feeds exclusively, the one offered here is far more “natural.” But it would be naive to strive for a “natural” husbandry that ignores the reality that, while the lifestyle of Gallus gallus was indeed “all-natural,” the birds in our backyard are not in fact Gallus gallus, they are Gallus gallus domesticus. That difference has critical implications for their proper care.

We can only speculate about precisely how a partnership emerged between Gallus gallus and Homo sapiens (initiated perhaps more by the former than the latter). Since that alliance formed, “all natural” has never been an option, and chicken husbandry has ranged from the almost totally laissez-faire (as in my grandmother’s flock) to the entirely manipulated (as seen in industrial poultry production, which results in the birds that are truly monstrous). Flocksters must find their own best “fit” on that spectrum, guided neither by dreamy notions of “at home in Eden” nor arrogant illusions of control: “I’m the Big Boss and I’m in charge here.” In every phase of husbandry, the sweet spot on the spectrum will be defined for each flockster by their own circumstances, goals, resources, and management style.

In reflecting on your flock’s best fit on that spectrum, consider five biological realities chickens share with all other animals, and ways in which their “natural lifestyle” necessarily changes in the context of domestication:

They eat: The very best foods for chickens are the foods they would seek out by preference if allowed to range freely—no manufactured feed, however well produced, can match a free-range diet. The best-fed flock would therefore be one that ranges freely and eats wild foods exclusively. Though my grandmother’s free-ranging flock came close to that Edenic ideal, most of us—myself included—must necessarily rely to some extent on purchased manufactured feeds (that are inevitably, to some degree, compromised). Wise feeding requires best-fit choices among flawed options.

They poop: The manure from Gallus gallus created no festering problems because it was part of the fertility cycle in nature. Wherever manure was dropped in the landscape, a host of microorganisms leaped on it; and in the process of feeding on it neutralized it as a vector for disease and broke it down into basic components for return to the earth. To the extent that our flocks are free to roam outside during the day—unquestionably the best option—their poops as well will become resource rather than problem. But our chickens do as much of their pooping on the roost at night as they do during the day. Intervention on our part is required to keep the manure from accumulating into an unwholesome mess. Fortunately, as we will see, the best solution is the one that most closely mimics natural recycling processes.

They seek shelter: Gallus gallus had no housing, but she did seek shelter at night, typically in trees. Thus the “all natural” behavior of your birds would be to find a roost in trees when the sun goes down. You do not want your chickens roosting in trees.

Somebody wants to kill and eat them: Most animals are prey to at least one species—often many—looking for dinner. In nature, death is more likely from predation than from old age. Your flock will come to grief if you are blind to the hazards of a fully “natural” life—be prepared to intervene as much as required to foil predators (for example, by making sure your chooks do not roost in trees). Later in this book, I recommend one high-tech (and scarcely “natural”) solution to prevent predation.

They reproduce: Gallus gallus had behaviors that controlled who mated whom, in ways that favored both genetic diversity and the breeding of the most fit. That does not mean that free-for-all mating is the smart choice if you want to breed your own replacement stock. Should you choose to breed your own, know that to ensure a combination of both genetic diversity and selection of the best of the best as breeders, you must be prepared to intervene, to control the process, more assertively than in any other area of husbandry. Fortunately, adaptive strategies that Gallus evolved in the face of unrelenting predation—reproducing early in life, with lots of progeny, in a hurry—make it easy to breed chickens. I hope many of my readers will take advantage of that opportunity, finding inspiration and guidance from the significant new emphasis in this revised edition on the art and practice of breeding your own birds.



A Meditation on Tool Use

In chapter 1, I said that my highest aspiration is to leave the bit of ground I’m responsible for better when I am gone than it was at my arrival. But, hmm, all that cover cropping and composting and planting for habitat diversity—sounds like a lot of work to me. Time to tool up, get some whirling steel on-site to work more efficiently and speed things up, no? What better example of a mechanical partner than the garden tiller. My dear wife Ellen gave me one decades ago—a small wheelless model with a two-cycle gas engine. I found it would prepare a fine seedbed—in soil already so “mellow” it could be prepared for seeding with a garden rake to begin with. In compacted clay soil, heavily grown up in weeds—or in a cover crop ready to be tilled in—the tiller was a nightmare: As the tines smacked against the tight clay of new ground, it bucked wildly. When I tried to turn under a mature cover crop such as 4-foot-tall (120 cm) rye or sprawling vetch, the tines would become completely bound with tough stringy stems and roots within minutes, leading to lengthy time-outs to clear them, usually after removing them from the axle entirely to do so. Any mechanical failure was beyond my handyman skills and required hauling the tiller for repair, waiting for completion of the work, hauling it back—to say nothing of shelling out the bucks for the job. Wait a minute, I thought mechanizing was supposed to save me time! As for making garden work easier: I found that wrestling a shuddering, bucking machine emitting an ear-splitting whine added a high level of stress to body and nerves—it added to the amount of work required for the job. What a joy it was to exchange the tiller for a few well-chosen hand tools, more than adequate to the tasks encountered in home gardens: scythe and sickle, hoe and spade, broadfork and garden cart. Using such tools becomes a sort of dance—to the music that had been drowned out by the tiller’s deafening whine: the songs of birds and the lowing of cattle on the next-door farm.
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Figure 2.1. The broadfork loosens the soil without breaking down its structure. Ah, and no jarring vibrations, no noise.


Ah, but even with best-loved tools there remains a lot of work to produce more of our food on the homestead. That’s why I propose that best husbandry for the backyard flock—putting them right at the center of the abundant ecology, doing exactly what they would most want to do in the wild—is also the smart way to enlist some highly efficient help with the work of the homestead.



“Efficiency”

Modern agriculture is said to be more efficient, as proved for example by the immense quantities of dressed broilers and eggs produced in its factories. But it’s a peculiar notion of efficiency that touts production of 1 calorie of food energy for 10 calories of energy input—in contrast with a model in which much of the energy to produce eggs and dressed poultry comes directly from the nearest star. And a system that produces $1.29-per-pound chicken while polluting waterways is hardly a model for efficiently providing for human needs.

Biological efficiency offers itself anytime we’re inclined to make use of it. When a single enterprise can provide free fertilization of the garden, control of slugs, tillage of weeds, management of “waste,” with a dozen eggs thrown in as a bonus—what could be more efficient than that! The key is to avoid sticking the flock in some isolated corner all to themselves—and instead to make them happy by giving them good work to do.



Closing the Circle

This book is about patterns of poultry husbandry that are more independent of outside purchases from far away, and more dependent on home efforts and local resources. It sees the homestead or small farm as an energy system, and wise usage as seeking out all available energy resources on the home place, while avoiding energy leaks out of the system, thus creating a more closed and resilient whole. It assumes that local resources and home-based solutions will become apparent as we stop looking to purchased inputs to fill every need.

Poultry are arguably the starter livestock par excellence—easier and cheaper to set up on a small scale, with perhaps more to offer as working partners than any other livestock option. They reproduce quickly and prolifically, adding yet another dimension to independence from outside inputs. If my place can’t host a herd of bison, I’m going to make my poultry flock its keystone species instead. In practical terms, that means the ultimate efficiency is to find every opportunity to fit the flock into larger patterns of diversity, individual and ecological health, resource utilization, and recycling of “wastes.” Pulling that off is a lot easier in the green seasons of the year than during the winter, so let me tell you about two approaches I’ve used in caring for the winter flock, to illustrate the abundant opportunities for closing circles on the homestead.

I hate confining my birds, but for years I kept the flock inside my main poultry house in winter because I saw no alternative—if released to the pasture as they are in the green season, the constant scratching of the chickens would destroy the dormant sod. The nightmarish result is all too easy to imagine: a bare stretch of frozen dirt, dotted with chicken poops just waiting for the next rain to run for every natural water system between here and the sea. I had early on discovered the key to best, most natural, manure management—deep litter over an earth floor—but I assumed that solution worked only inside the walls of the henhouse. I saw no way to bring it outside.

[image: image]
Figure 2.2. Two pens, each 8 feet by 8 feet, give access to an outdoor feeding/exercise yard. Each pen has its own door—the flock can be separated into two groups if needed—and either door swings into blocking position to keep the birds out of the greenhouse crop beds. The plywood platforms cover vermicomposting bins.


One of our several garden areas was behind the greenhouse. A constant in my gardening practice has been the planting of more soil-building cover crops every year. One autumn many years ago I had grown a fine lush mix of cover crops over the entire greenhouse garden—crucifers for their “cleansing” effect on the soil, peas to set nitrogen, small grains for their addition of root biomass. I knew the cover would be a great boost to the garden’s soil when I sent in my tiller chickens come spring.

But why wait until spring? Suddenly I saw how to get an early start on the flock’s tillage work—and to bring deep-litter practice outside.

I built two 8- by 8-foot pens to house our mixed flock—chickens, ducks, and geese—in the far end of our 20- by 48-foot greenhouse. The project was easily done: The greenhouse itself provided shelter from the brutalities of winter; all that was required in addition was some chicken wire on light wooden framing to keep the flock out of the greenhouse’s growing beds. I furnished the pens with the usual henhouse accessories: dustboxes for dust-bathing, nestboxes mounted above floor level on the end wall of the greenhouse, roosts, and hanging feeders. I left an earth floor in the pens and covered it 8- to 12-inches (20 to 30 cm) deep with oak leaves. I found it was okay to leave the waterers inside the pens if I had chickens only in them. When ducks and geese were part of the greenhouse flock, it was better to position the waterers outside to avoid wet litter—they’re messy with their water. On especially cold nights, I moved the waterers to the basement to prevent freezing.

On the far side of the pens, the greenhouse’s end door opened directly onto the garden. I propped that door open each morning, giving the birds access to the outside during the day.

I installed a door on each pen, so I could manage two separate subflocks if needed. Each door was designed to swing into blocking position, on the near side of the pens, to keep the birds out of growing beds filled with lettuces, chicories, and cold-hardy cooking greens.
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Figure 2.3. All the comforts of home: Each pen is furnished with laying nests, dustbox, waterer (sometimes kept outside), hanging feeder, and deep litter. Not shown are the two-by-four roosts that are installed each evening (fitted onto the dustbox covers and the framing of the pens).


I surrounded the garden with electric net fencing to protect the birds and confine them to their work. When I first put them in the greenhouse pens, they feasted on the green forage while tilling in the cover crops I had grown. And to be sure, the last shred of green disappeared, leaving that intolerable patch of bare unprotected dirt. Ah, but I was ready for the next phase—turning the space in effect into a giant compost heap, using several loads of round-bale hay from a nearby farm, spoiled for use as feed but just the thing for a deep-litter yard.


[image: image]
Figure 2.4. It was easy (and fun) to kick the big round bales off the pickup and roll them out …
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Figure 2.5.… for a deep, absorbent duff over the entire winter yard.
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Figure 2.6. Vermicompost and green forage from inside the greenhouse kept the birds well fed, contented, and busy preparing their winter yard for garden crops come spring.


I would have preferred using my scythe to cut the necessary mulching material off my own pasture, but at that time in the year there were no more cuttings to be had. Any number of other organic debris types—autumn leaves, spent crop plants, feed mill residues like corncobs and husks—would have served as well.

The deep organic duff absorbed the poops, preventing their loss as runoff pollution while retaining their mineral fertility and boosting the diversity and health of the garden’s soil food web. The soil never froze under the heavy mulch, so earthworms and slugs remained active, furnishing live foods for the chickens. From time to time I also added bedding from vermicomposting bins inside the greenhouse—the birds ate the worms while working the worm compost into the mulch—and fed them “salads” from the greenhouse, either green forage cut from beds planted to cover crops or trays of greened sprouts. In late winter the seeds in the round hay bales (they’re the reason you should never use hay as a garden mulch, right?) began sprouting, and the birds cleaned up the sprouts—more free food.

Using this strategy, my flock stayed healthy and contented all winter long. Poultry are cold-hardy, so they enjoyed the sunshine, fresh air, and exercise in their winter yard in all but the nastiest weather. When the weather turned hostile, they retreated inside—as they did when night fell, and I would shut the greenhouse doors. My layers maintained both quality and quantity of egg production at levels never matched in previous winters, and none of the cocks suffered from frozen combs.

I had no way of precisely measuring the temperature difference inside the greenhouse, but theoretically the body heat of the flock—maybe 400 pounds (180 kg) or so of live bird at times—moderated the overnight low temperatures. Further, the carbon dioxide in the birds’ exhalations could well have boosted the growth of the winter crops, which metabolize CO2. (If the idea of factoring in chicken breath seems far-fetched to you, note that gardeners in the Netherlands, known for expert greenhouse growing, spend good Dutch money to buy bottled CO2 to pump into their greenhouses and boost crop growth. Why they don’t just get some chickens is beyond me.)

By spring the flock had assisted the breakdown of the hay into something between a finished compost and a mulch, the soil underneath becoming increasingly friable as the cover crop roots decayed, and with not a weed in sight. I moved the flock onto the pasture, laid out the garden beds, and without further ado the new growing season was off and running.

How better than in that mulched winter yard could I have enlisted my flock to address so many needs at once? How more completely could my concerns—for soil fertility; feeding, contentment, and health of the flock; and prevention of spillover pollution into the wider environment—have become “one great subject”?

You don’t have a greenhouse, you say? Then know that I’ve used the same strategy for my flock in the main henhouse, the “Chicken Hilton.” Again, I gave the birds access to a winter foraging yard in front of the coop—heavily mulched with autumn leaves, spent crop plants, and other decomposables—and protected by electric net fencing. Not only did the flock find natural foods beneath the duff throughout the winter, but working the mulched yard was great for their mental health—in lieu of the unrelieved boredom of confinement inside for months. In the spring I planted potatoes in the newly tilled and fertilized soil, and followed the potato harvest with a mixed crop of sunflowers and sorghum—more feed to cut and throw to the chickens (and in the case of the sunflowers, support for pollinators). How could you improve on easy, all-in-one husbandry that provides so much free, high-quality feed?
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Figure 2.7. Best-ever potato crop in the chooks’ well-tilled and -fertilized winter yard.
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Figure 2.8. After the potato harvest, there was still plenty of time in the season for “freebie” crops of sunflower and sorghum to feed the flock.







CHAPTER 3
Your Basic Bird


[image: image]

This chapter is an introduction to the domesticated chicken. It is not a zoological treatise: Each topic here about derivation, anatomy, and behaviors of Gallus gallus domesticus ties in, later in the book, to practical strategies to take full advantage of our chickens’ natural inclinations and talents.

There is disagreement about the ancestry of the domesticated chicken. It is descended largely from G. gallus, the wild Red Junglefowl of Southeast Asia (see figure 3.1); though it is possible that our backyard version was the result of a cross between G. gallus and G. sonneratii, the Grey Junglefowl. Domestication may have occurred as early as ten thousand years ago in modern Thailand or nearby regions of Southeast Asia.
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Figure 3.1. The Adam and Eve of chickens: Red Junglefowl cock and hen. Photo (left) istockphoto.com; photo (right) courtesy of Dr. L. K. Yap.


For our purposes the precise time and place of origin, and details of ancestry, are less important than a couple of other points of interest. Chickens are birds of the order Galliformes, along with wild relatives such as partridge, grouse, and prairie hen. Interestingly, except for domestic waterfowl and pigeons, other domesticated fowl are all Galliformes as well—turkeys, guineas, pheasants, quail, and peafowl.

Galliformes are primarily ground-dwelling species. Though they all can fly, they do so for only short distances—to escape predators, get over barriers, or roost for the night in trees. The most significant thing for us about their ground-dwelling nature is the fact that food—a diversity of both plant and animal species—is something to be found primarily on the ground. If we give our chickens—and turkeys and guineas—the opportunity, they will do what self-respecting Galliformes are used to doing: hustle up a lot of their grub on their own. As well, some of these species—chickens prominent among them—scratch for food such as worms and grubs beneath the surface of the ground. We will see how, as smart flocksters, we can “capture that technology” for our own purposes.

Though domesticated chickens and Red Junglefowl are so closely related that they easily hybridize along the edges between their native habitat and human settlements, a couple of key genetic mutations have occurred since G. gallus domesticus split off from its G. gallus ancestor.

Like all wild birds, the Red Junglefowl hen laid eggs only during the breeding season—egg laying was exclusively about reproducing the species. Selective breeding following domestication seems to have altered a hormone receptor that relates reproduction to change in day length. From that point egg laying in chickens was no longer tied to a specific breeding season but continued through much or all of the year. Other mutations seem to have increased capacity for appetite, growth, and body size. The result of these genetic changes was a fowl capable of greater production of eggs and flesh than required for mere survival of the species.


Nomenclature

A hen is a mature female chicken, one year or older; a younger female is a pullet. A male up to a year old is a cockerel; an older one is a cock. The distinctions are more about size than sexual maturity: Cockerels begin mounting the females in the flock as early as three months of age, even earlier for particularly precocious breeds; and onset of lay for pullets averages twenty-two weeks or so—whereas hens and cocks reach their adult weights at about one year.

A chick is usually understood to mean a young chicken, still in the down stage (not yet feathered). But then what is a young chicken from the just-feathered stage to adulthood? If we specify gender, we can use pullet or cockerel. Technical terms in the butcher’s trade might be poussin (from the French word for “chick”), a tender young chicken no older than twenty-eight days at slaughter, or spring chicken, a young table chicken a little less than 2 pounds. But I really do not know a good, generic term for a chicken at this stage of life. In this book I am most likely to use the awkward term young growing birds.

I sometimes use chook to mean “chicken.” The term originated in Australia and New Zealand, but is being used increasingly among North American flocksters as well, with an implied sense of affection.

And what is a flockster? That is my own word, to define someone who is enthusiastic about keeping chickens or other poultry as enjoyable, respected, and productive partners.

Finally, what is a rooster? A prudish euphemism. The cock has been for a long time, in many cultures and languages, a symbol of resurrection, of the sun, and of the male sexual member—doubtless because he stands up proudly at dawn to greet the sun as it ushers in the renewal of the day. Though from its origins in old Anglo-Saxon until the King James translation of the Bible (it was the “cock” that crowed three times, not the “rooster”), the word for the male chicken and for the penis were one and the same—that usage was no longer tolerable in the priggish Victorian era. By the nineteenth century in the United States and Australia, the male chicken was typically a “rooster”—an especially silly euphemism, if one had to be found, since female chickens “roost” the same as males. Note that the euphemizing compulsion became even more extreme—the culinary terms leg, breast, and thigh were renamed drumstick, white meat, and dark meat. The leg was even at times referred to as the second wing! Ah well, at least we still describe someone who is brashly self-assertive as “cocky.”1



The Working Model Chicken

Good management requires an understanding of the chicken’s basic working systems. In fundamental ways they are similar to our own—the digestive processes for converting food to energy and tissue, for example, or reproduction based on specialized male and female cells, each carrying half of the DNA code. We need to pay closest attention to the points at which we differ—a digestive system that does not include chewing, for example, and reproduction based on that biological marvel, the egg.
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Figure 3.2. The chicken’s basic parts list. Illustration by Elayne Sears.



Dimorphism

Notice in figure 3.1 that the Red Junglefowl is strongly dimorphic—that is, the cock and the hen are distinct in many ways. The cock is larger; and his comb and wattles are much larger than those of the hen. He is more extravagantly colored, and bedecked with large showy feathers around the neck, over the saddle, and arched out from the tail—as befits his courtship displays. The hen has tighter feathering, in subdued colors—camouflage that reduces her vulnerability to predators while incubating her eggs and rearing her young.

This dimorphism is characteristic of domesticated chickens as well. In most particolored breeds, the male has the more conspicuous coloring. Even in solid-colored varieties, in which cock and hen share the same basic color, the cock is likely to exhibit a deeper tint, with more gloss. The cock’s hackle, saddle, and tail feathers are more prominent, with a higher sheen. Hackle, saddle, and covert feathers are typically pointed and narrower in the cock—equivalents on the hen are broader, with round ends.



Anatomy

The illustrations in this section show the key features of the external anatomy, including the spur and the larger comb and wattles of the cock, and the internal organs, both digestive organs (the same in both genders) and the reproductive organs of the hen.
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Figure 3.3. Digestive system and, in the hen, reproductive organs. Illustration by Elayne Sears.



COMB AND WATTLES

As noted previously, the larger comb in the male serves to attract females. Physiologically, the chicken’s comb helps radiate heat out of its body as blood circulates through this exposed tissue—such dissipation is second only to panting in helping the bird adjust to hot weather. Thus, breeds with large single combs might be preferred in hotter climes. Since large combs are more subject to frostbite in winter, however, far northern flocksters might prefer breeds with minimalist combs.

The comb can be an indicator of health—changes in color or texture could signal a problem. Combs of pullets turn a brighter red when they are about to start laying.

Selective breeding has resulted in a diversity of comb styles: single, rose, pea, cushion, strawberry, buttercup, and V-comb, as illustrated in figure 4.1.



SHANKS AND FEET

The color of the shank varies by breed. Shanks of ancestral Red and Grey Junglefowl are “clean”—lack feathers—but a mutation emerged among certain Asian breeds that resulted in feathering of the shank as well. When feather-legged breeds arrived in Europe in the 1800s, breeders enhanced the trait.

Growing from the back of the shank of the cock, above the back toe, is the horny spur: shorter and blunter in a farm breed cock, longer and quite sharp in a game cock such as the Old English Game—and capable of killing a rival. Hens of more ancient breeds—in my experience, Old English Games and Icelandics—occasionally grow spurs as well, much shorter than the cock’s but needle-sharp.

Most breeds of chickens have four toes, but a minority, such as Dorkings, Faverolles, Houdans, and Silkies, have five.



FEATHERS

One of the distinguishing features of birds as a class among other vertebrates is feathers, or plumage. Feathers constitute the most complex of all integumentary systems among vertebrates—the covering of the body, including the skin and its associated appendages, such as hair or feathers or scales. Feathers help protect, waterproof, and insulate the bird—and serve also as sensory apparatus. Feather color and pattern can either enhance the bird visually—as for mating displays—or help it blend into its background to escape the notice of predators.

It is essential that the feathers remain in good condition to fulfill their functions, so chickens spend a lot of time preening their feathers: Their tails, which support the large tail feathers, also contain the uropygial gland, or preening gland. The bird expresses preening oil from the gland and uses it to dress the feathers, cleaning and conditioning them in the process and waterproofing them with the oil—partially in the case of chickens, almost completely in the case of waterfowl.

Even given the best of care, however, feathers become worn and broken and lose function. A periodic molt is necessary—the shedding of all the feathers and growing new ones. Be prepared for this annual ritual—the birds can look appalling missing half their old feathers and with new ones coming in like porcupine quills. A chicken does not molt in its first year, since its feathers are still so new. Thereafter, however, it molts once a year, in fall or early winter. Timing of the molt varies from year to year, and individual hens follow their own schedules rather than molting simultaneously.

Feathers are almost pure protein, so replacing them all requires a lot of resources. Despite the mutation discussed previously that led to egg laying by domesticated hens year-round, it is not surprising that they lay fewer eggs, and may cease laying entirely, during the molt. If your chickens are well fed and free of stress, don’t worry about them when they begin shedding feathers in the fall.

Perhaps the most important thing to appreciate about feathers is just how tough they make our birds. They protect so well from the weather that many keepers of turkeys allow them to roost outside even through the harshest parts of winter. Chickens are not quite that hardy, but their feathers insulate them so well in winter that we’re better advised to provide their housing with plenty of ventilation rather than heat it. On the other hand, in summer the feathers inhibit escape of heat from their bodies, so shade is essential to prevent overheating.



DIGESTIVE SYSTEM

Figure 3.3 shows the main features of the chicken’s digestive system. Food is picked up into the mouth by the beak. The bird has no teeth—hence anything in short supply is said to be “as scarce as hen’s teeth”—and does not chew its food. The mouth adds saliva, containing digestive enzymes, as it passes the food on into the esophagus, or gullet, which deposits it into a flexible pouch-like enlargement of the esophagus called the crop. An important function of the crop is storage: If the chicken finds a treasure trove of food, more than can be accommodated in the digestive organs at the moment, she can take advantage of the windfall by stuffing quite a bit of excess into her crop—like a chipmunk stuffs its cheek pouches. If you pick up one of your hens after she’s been feeding, you can feel the distended crop, slightly to her right at the base of the neck—the size of a golf ball or larger. In addition to storing the food for later digestion, the crop bathes it with fluids, which soften it and ready it for digestion. Hard foods such as seeds might remain in the crop twelve hours or so.

When the digestive system is ready, contents of the crop are drawn into the first of two parts of the chicken’s “stomach,” the proventriculus, which mixes them with hydrochloric acid and various enzymes that start the process of digestion. But the food still hasn’t been chewed, right? That’s the next part of the process: The mix of softened food and digestive juices enters the gizzard, or ventriculus, the organ in avian species that takes care of both the grinding and mashing of food that humans accomplish with teeth and tongue and the early stages of digestion that take place in the stomach. The gizzard is made of two sets of powerful muscles surrounding a pouch with a thick, tough lining that holds the food. One opening into the gizzard from the proventriculus brings in the food; another passes it on into the small intestine for continued digestion and absorption of nutrients.

The grinding of the food in the gizzard depends on the presence of grit—bits of stone the bird swallows—inside the pouch. Birds eating a natural diet with a lot of whole seeds and fibrous green plants need plenty of grit—more than confined birds eating commercial feeds do. The pieces of grit are retained in the gizzard until completely worn away, so the chicken needs to continually renew its supply. If foraging outside, she will likely pick up all the grit she needs on her own. However, it is easy to supplement with purchased granite grit, which is cheap, by way of insurance.

The soupy puree from the gizzard enters the small intestine, which adds digestive enzymes from the pancreas for protein digestion and bile from the gallbladder, synthesized in the liver and essential for the digestion of fats and absorption of fat-soluble vitamins A, D, E, and K. By the time this liquefied food has passed the length of the small intestine, most of its nutrients have been absorbed through the intestinal walls and into the bloodstream.

The residual fecal material fills the two ceca (singular cecum), where some of its water is reabsorbed, and where fermentation breaks down remaining fibrous material, a process that produces several fatty acids and eight B vitamins, some of which are absorbed.

In the large intestine, or colon, more water is absorbed, concentrating the fecal matter, which then moves into the cloaca, a stretchy pouch that serves as the final staging area for the poops. Note that the eliminatory functions that are separated into bladder and bowel in our case are combined into one in the cloaca. In other words, chickens do not urinate. Their kidneys do extract nitrogenous metabolic waste as ours do, but they excrete it as uric acid, in the form of a coating of white crystals over the surface of the feces, which are expelled through the anus by contraction of the cloaca.


Reading the Poops

How does a mother judge the state of her children’s internal health? One way is to see what their bowel movements look like. In the same way, you can judge whether your chooks’ digestion is efficient and healthy with a form of divination I call “reading the poops.”

A dropping from a chicken who is eating a diversity of natural foods is gray—or greenish if the bird has been eating a lot of fresh plants—and firmly shaped, with a coating of white uric acid crystals from the kidneys. In the henhouse you would notice something else
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		Figure 1.1. One of the new neighbors who showed up to share the beauty and the bounty of the pool.



		Figure 1.2. At home in the abundant ecology. Photo courtesy of Mary Perrine.



		Figure 1.3. Instant ecology: Just add water and stir! Photo courtesy of Mary Perrine.



		Figure 1.4. Keystone soil builder on the prairie. Photo by Jack Dykinga.



		Figure 1.5. Keystone soil builders on the homestead. Photo (left) courtesy of Bonnie Long. Photos (right) by istockphoto.com.



		Figure 2.1. The broadfork loosens the soil without breaking down its structure. Ah, and no jarring vibrations, no noise.



		Figure 2.2. Two pens, each 8 feet by 8 feet, give access to an outdoor feeding/exercise yard. Each pen has its own door—the flock can be separated into two groups if needed—and either door swings into blocking position to keep the birds out of the greenhouse crop beds. The plywood platforms cover vermicomposting bins.



		Figure 2.3. All the comforts of home: Each pen is furnished with laying nests, dustbox, waterer (sometimes kept outside), hanging feeder, and deep litter. Not shown are the two-by-four roosts that are installed each evening (fitted onto the dustbox covers and the framing of the pens).



		Figure 2.4. It was easy (and fun) to kick the big round bales off the pickup and roll them out …



		Figure 2.6. Vermicompost and green forage from inside the greenhouse kept the birds well fed, contented, and busy preparing their winter yard for garden crops come spring.



		Figure 2.5.… for a deep, absorbent duff over the entire winter yard.



		Figure 2.7. Best-ever potato crop in the chooks’ well-tilled and -fertilized winter yard.



		Figure 2.8. After the potato harvest, there was still plenty of time in the season for “freebie” crops of sunflower and sorghum to feed the flock.



		Figure 3.1. The Adam and Eve of chickens: Red Junglefowl cock and hen. Photo (left) istockphoto.com; photo (right) courtesy of Dr. L. K. Yap.



		Figure 3.2. The chicken’s basic parts list. Illustration by Elayne Sears.



		Figure 3.3. Digestive system and, in the hen, reproductive organs. Illustration by Elayne Sears.



		Figure 4.1. Comb styles. Illustration by Elayne Sears.



		Figure 4.2. Eggs of Black Copper Marans and Pale Sky Easter Eggers.



		Figure 4.3. This Silver Spangled Hamburg hen is an example of the smaller-bodied traditional egg breeds.



		Figure 4.4. Cornish Cross chicks.



		Figure 4.5. Dark Cornish.



		Figure 4.6. Freedom Ranger broilers, typical of hybrids bred for the French Label Rouge system of certified free-range broiler production



		Figure 4.7. Trio of Cuckoo Marans. Note the auto-sexing colors: The cock is noticeably lighter than the hens.



		Figure 4.8. Old English Games. Note how similar their black-breasted red pattern is to that of the Red Junglefowl in figure 3.1. Photographs courtesy of Bonnie Long.



		Figure 4.9. Delaware and Black Australorp hens. Photo courtesy of Bonnie Long.



		Figure 5.1. A hardy flock of Icelandics exhibits a kaleidoscopic array of plumage styles. Photo courtesy of Lisa Richards.



		Figure 5.2. Icelandics, the “do it all” flock.



		Figure 5.3. An Icelandic flock is highly variable for feather color and pattern and for comb styles.



		Figure 5.4. Flock of Icelandics support a young chestnut tree: They love working debris piles (such as the one near the trunk), turning them into compost to feed the tree as they feed themselves on crickets, grubs, and the like. As well, they break the life cycle of the chestnut weevil, by finding and eating the larvae as they burrow into the ground in the fall, or the adult weevils as they emerge in the spring to mate and lay eggs.



		Figure 5.5. Right out of the nest, Icie chicks learn from Mama how to find nutrient-dense feeds in decaying debris heaps.



		Figure 5.6. Icelandic flock working a “debris field” of wood chips.



		Figure 5.7. This broody Icelandic hen sports a crest of feathers atop the head, yet another plumage variation of this striking landrace.



		Figure 6.1. Just-hatched chicks can be sent through the mail before they begin to eat and drink.



		Figure 6.2. This purchased brooder for small batches of chicks includes its own heat source, feeders that reduce waste, and clean-out tray.



		Figure 6.3. This brooder is a corner of a horse stall, set off with hay bales, topped with a mesh gate. Not pictured is a hanging 250-watt bulb for heat.



		Figure 6.4. This brooder is an end of a toolshed, temporarily partitioned off with plywood and furnished with an adjustable hanging waterer, waste-inhibiting feeder, grit, rheostat-controlled heating element, and wood-shavings litter.



		Figure 6.5. Homemade plywood hover in a brooder, with short legs that raise it a few inches above floor level, shown here with top open to reveal interior heat lamps. Feed and water are outside the hover, and chicks self-regulate for temperature.



		Figure 6.6. These chicks are huddling under the heating element to keep warm—time to turn up the dial.



		Figure 6.7. To minimize wetting of brooder litter by waterfowl hatchlings, I use a 3-gallon waterer on ½-inch wire mesh over a catch basin. Either I dig the basin into the earth floor of my henhouse or set up cinder-block steps to give ducklings and goslings easy access. Photo courtesy of Bonnie Long.



		Figure 6.8. Pasting up requires immediate first aid—but also reconsideration of feeding and management practices.



		Figure 6.9. I like to offer live feeds from day one. Here, three-week-old Freedom Ranger chicks enjoy dandelions, garden thinnings, and grass clumps—all with soil attached—as well as crushed hard-boiled egg and live soldier grubs. Hmm, is there a lesson to be learned? They’re ignoring the feed in the feeder, prepared with such effort and expense by yours truly!



		Figure 7.1. This year-round portable housing made from heavy framing, PVC pipe, poultry wire, and heavy canvas tarp houses up to fifty hens and guineas who range freely inside an area protected by electric net fence. Photo courtesy of Jon Wilson.



		Figure 7.2. Plastic covered hoophouses are widely used for poultry. Caroline Cooper of British Columbia assembles this one to house her flock in winter, then takes it apart for storage the rest of the year. Made from 2 × 6 lumber and 20-foot (6-m) PVC pipes. Buckwheat hull bedding is 18 inches (45 cm) deep. Photo courtesy of Caroline Cooper.



		Figure 7.3. Don’s open-air pens in summer. Note the three shade cloths that provide additional protection from the sun, and the electric net fencing to deter predators. Photo courtesy of Don Schrider.



		Figure 7.4. When the snow flies … Photo courtesy of Don Schrider.



		Figure 7.5.…the pocket created by the half roof and a wraparound tarp protects the birds from snow, rain, and harsh wind. (One end of the tarp is visible at the left rear of the shelter.) Photo courtesy of Don Schrider.



		Figure 7.6. Sheltered interior space includes roosts, nestboxes, feeder, and straw litter. Photo courtesy of Don Schrider



		Figure 7.7. Our original chicken house, later modified to serve as the Breeder Annex. I do not know its original purpose, nor why its builder chose to elevate it on low piers of mortared fieldstone.



		Figure 7.8. Our main poultry house, the Chicken Hilton. For maximum ventilation, the solid outer doors stay latched open full time, even in winter, except when there is driving rain or snow. If the flock must be shut in, inner mesh doors can be closed to confine the birds and exclude predators.



		Figure 7.9. Main poultry house layout. Illustration by Elayne Sears.



		Figure 7.10. In case my chickens don’t have sufficient access to dust-bathing elsewhere, I provide a dustbox as a backup.



		Figure 7.11. Don Schrider ensures constant access to dust-bathing outdoors with this section of scrap plastic culvert, which keeps the clay soil dry even when the weather is not. Photo courtesy of Don Schrider.



		Figure 7.12. If a static chicken run is your only option, be sure to cover its entire area with a mixed organic mulch. Practice responsible manure management while providing the flock endless entertainment. Photo courtesy of Bonnie Long.



		Figure 8.1. Deep litter: happy chickens, happy flocksters.



		Figure 9.1. Simple automated waterer based on a float-operated shutoff valve and rubber tub. Blocks provide access for smaller birds, while the insert prevents drowning if they fall in.



		Figure 9.2. Before buying a float-operated valve to make an automated waterer, check how the float seats on the valve. Molded tabs (left) become unseated with the slightest jostling; a cotter pin (right) locks the float securely in place.



		Figure 9.3. When this hydrant is shut off, water drains into the soil below frost line, leaving none standing in the pipe to freeze.



		Figure 9.4. A stock tank on a supply hose with shutoff valve makes a great waterfowl bath.



		Figure 9.5. If you must water ducks or geese inside the poultry house in winter, set the tub over a catch basin.



		Figure 10.1. A ranging flock is a happy flock.



		Figure 10.2. Lawns can be a resource, not just a chore.



		Figure 10.3. Super-secure composting run.



		Figure 11.1. It is easy to set up a protective perimeter of lightweight electric net fencing.



		Figure 11.2. Except for the bottom line (hidden in the litter in this photo), all horizontal lines in the electric net carry electric charge. Support posts are an integral part of the net.



		Figure 11.3. Holding the bundle of support posts in one hand, play out the net one panel at a time around the new perimeter.



		Figure 11.4. For a sag-free net, tie corner posts to support posts wherever there is a sharp turn in the fence line. Note as well the black insulated cable, which carries charge from a plug-in charger in the henhouse to this remote electric net perimeter.



		Figure 11.5. This is a manual cutout switch, used to kill power to a net temporarily—for example when entering the enclosure to feed. Here the lever is in the open position (no power to the fence).



		Figure 11.6. Battery-powered energizer with solar panel. The rechargeable battery is inside the casing, at the bottom, and the controller is in the top part of the casing, under the panel. The warning sign is a good idea, required by law in some jurisdictions.



		Figure 11.7. Clipping the wing of a “rogue flier.”



		Figure 11.8. Tying a “lead string” before rolling the net for storage will reduce frustration next time you start laying it out.



		Figure 11.9. One way to store nets to block wee rodents looking to make nests.



		Figure 12.1. My friend Jon Kinnard combined whimsy, utility, and the urge to recycle in this micro-flock mobile shelter. It is entirely self-contained, with feed storage and nest in the compartment under the hinged metal roofing and roosts in the rest of the shelter. Photo courtesy of Deborah Moore.



		Figure 12.2. Mobile shelter under construction, based on Joel Salatin’s Polyface broiler pen. Note how even a structure as large as 10 by 12 feet can be made with light framing when it includes smart use of diagonal bracing.



		Figure 12.3. Cody Leeser’s ingenious design for a small wagon-mounted shelter and a separate wheeled pasture pen. She moves the pen each morning, then docks the shelter onto the pen and releases her hens into it for the day.



		Figure 12.4. A key to Cody’s design is the nylon strap that runs through the coop, allowing “remote control” raising and lowering of the ramp on the far end.



		Figure 12.5. My best-ever garden cruiser—light, nimble, and rock solid.



		Figure 12.6. Chickens in a cruiser work a single garden bed while leaving adjacent ones undisturbed. Separate hinged lids—one aluminum roofing, the other wire-on-wood framing—give access to the interior. Recycled milk crates attached to the framing in the covered part of the cruiser serve as nestboxes.



		Figure 12.7. Diagonal bracing in this A-frame shelter provides rigidity without excess weight. Note the collar ties, set low enough to serve double duty as roosts.



		Figure 12.8. The ultimate stand-alone mobie. Use of the superbly crafted lift kit is revolutionary.



		Figure 12.9. Hinged access allows for egg collection from outside the shelter.



		Figure 12.10. An 8- by 9-foot A-frame mobile shelter covered with 24-mil woven poly. Ten years old at the time of this photo, it was still going strong.



		Figure 13.1. No other factor has been as important in transforming our garden soil—from the native clay on the left to the rich, mellow loam on the right—than the many contributions of our hardworking flock.



		Figure 13.2. A garden expansion begins as multiple pickup loads of horse manure.



		Figure 13.3. The manure is now tilled into the new garden area thanks to these happy chickens. A boost to fertility in a hurry.



		Figure 13.4. The first step in establishing a stand of pure alfalfa is removing the established sod cover on the site, courtesy of a flock of chickens doing exactly what they love to do.



		Figure 13.5. With the old cover out of the way this fine stand of alfalfa is thriving.



		Figure 13.6. Shredder-composter chickens on the job. Photo courtesy of Bonnie Long.



		Figure 13.7. Compost by the ton, courtesy of my hard-working flock, is plenty for a 4-inch (10 cm) application on a bed of asparagus, a heavy feeder.



		Figure 13.8. Wasp eating caterpillar. Photograph by istockphoto.com.



		Figure 14.1. A working flock turning garden debris into compost in our Compost Corner. Photo courtesy of Bonnie Long.



		Figure 14.2. Fast-growing hyacinth bean vines covering the enclosure provide dense shade for the chickens inside. Photo courtesy of Bonnie Long.



		Figure 14.3. Hard at work. Photo courtesy of Bonnie Long.



		Figure 14.4. Runners of recycled plastic decking keep frame out of contact with soil and make it easier to move the cruiser.



		Figure 14.5. The garden flock is working up a new asparagus bed in the cruiser. Photo courtesy of Bonnie Long.



		Figure 14.6. At the end of the season, when many gardens are abandoned for the winter, the garden flock (in the cruiser, far left) is still preparing beds for overwinter cover crops.



		Figure 15.1. The feeding spectrum for poultry ranges from total confinement with 100 percent manufactured feeds to the all-natural free-range approach of Granny’s flock. We flocksters are all doing the best we can, looking for creative possibilities to move in the direction of Granny’s flock. Illustration by Elara Tanguy.



		Figure 17.1. This heavy-duty mill is what I used to make all my own feeds for twenty years.



		Figure 18.1. Ducks and geese eating comfrey. Photo courtesy of Bonnie Long.



		Figure 18.2. Comfrey grazed by chickens.



		Figure 18.3. Mixed cover crop, haute cuisine for a mixed flock. Photo courtesy of Bonnie Long.



		Figure 18.4. Chickens eating mature seeds of sorghum, which is as easy to grow as corn. Photo courtesy of Bonnie Long.



		Figure 18.5. Chickens in garden cruiser tilling in a mature oat cover crop, its seeds an additional payoff for their work. Photo courtesy of Bonnie Long.



		Figure 18.6. A tray of sprouts from the greenhouse finds a customer.



		Figure 18.7. Sorghum, amaranth, and sunflower make a privacy screen that is beautiful, supports insect and wild bird diversity, and helps feed the flock.



		Figure 18.8. Cicada (also known as windfall protein) on catnip.



		Figure 19.1. Black soldier fly adult. Photo courtesy of blacksoldierflyblog.com.



		Figure 19.2. Mature grubs ready for pupation. They have just completed crawl-off from the feeding medium in the bin. Photo courtesy of Bonnie Long.



		Figure 19.3. The original BioPod, a manufactured bin for cultivating soldier grubs. Key features visible here are the two-part lid, the ramp molded into the body of the bin for crawl-off of mature grubs, and a small bucket into which they self-collect. Photo courtesy of Bonnie Long.



		Figure 19.4. Their favorite meal. Photo courtesy of Bonnie Long.



		Figure 19.5. The solar cooker I made for cooking feeds to increase feeding efficiency in both grub and earthworm bins.



		Figure 19.6. Setup of one of my bins starts with drilling drainage holes in the bottom and ventilation holes in the lid and around the bin sides an inch or so below the rim. Bin is set on blocks in a catch basin. Typical bedding to start is 6 inches (15 cm) of torn, soaked, and drained cardboard.



		Figure 19.7. Eisenia fetida, red wrigglers.



		Figure 19.8. As bin contents are replaced by pure castings, it is possible to begin feeding in one side only, drawing most of the worms out of the vermicast in the other.



		Figure 19.9. The worm bins run 40 feet down the center of the greenhouse. Cross-walls every 8 feet make a total of five 4- by 8-foot bins like this one, 16 inches deep. (Note on the left the 12-inch-wide piece of plywood, stiffened with a 2 × 4, which can be dropped into place along one edge of the wormbin to provide continued access into the greenhouse even while the bin remains open for filling and servicing.)



		Figure 19.10. Plywood lids over bins provide easy access down the center of the greenhouse—loss of growing space is minimal.



		Figure 19.11. Harvesting worms from the bin for feeding.



		Figure 20.1. Cuckoo Marans buddies.



		Figure 21.1. This beautiful barn owl carrying its rodent kill shows us where thoughts about predators properly start: We need them! Photo by Bob Brewer via Unsplash.



		Figure 21.2. Least weasel: Tiny but lethal. Photo by istockphoto.com.



		Figure 21.3. Raccoon: tough, wily, and smart—a competitor worthy of respect. Photo courtesy of Emmanuel Keller.



		Figure 21.4. Blacksnake: has a taste for mice.



		Figure 21.5. Red fox: “Greatest destroyer of mice.” Photo by istockphoto.com.



		Figure 21.6. Red-tail hawk: beauty on the wing. Photo by istockphoto.com.



		Figure 23.1. Cold-hardy cover crops over the entire garden can furnish fresh green forage every day of our mid-Atlantic winter.



		Figure 23.2. A deeply mulched yard gives a winter flock access to live animal foods at the unfrozen soil line.



		Figure 24.1. I made this outdoor shelter, which contains separate nests for two broody geese. It is inside an area protected by electric net fence, with overwintered rye as a cover crop. Photo courtesy of Bonnie Long.



		Figure 24.2. Domestic geese descended from the European Greylag are represented by the Buff Pomeranian on the right; those from the Asian Swan Goose, by the African on the left.



		Figure 24.3. Two African ganders.



		Figure 24.4. Pilgrim goose family. Pilgrim ganders are almost all white; geese, a soft gray. Even the goslings are autosexing—note the darker female gosling between the two lighter males. Ganders participate fully in parenting. Photo courtesy of Bonnie Long.



		Figure 24.5. Many Appleyard ducks retain the broody trait and make good mothers. Photo courtesy of Bonnie Long.



		Figure 24.6. Appleyards are among the most beautiful of all ducks. The female’s coloration is more subdued, while the two drakes exhibit the green head and more showy plumage typical of many breeds of mallard or “true duck” males. Look closely to see the curled tail feathers of the drakes, another key to his gender. Photo courtesy of Bonnie Long.



		Figure 24.7. Muscovies are not true ducks. Like geese, they are excellent grazers who make good use of pasture. The drake is considerably larger than the duck, with larger face patches.



		Figure 24.8. Guinea keets. Photo courtesy of Bonnie Long.



		Figure 24.9. Sharp-eyed guinea on the prowl.



		Figure 24.10. Narragansett male turkey displaying.



		Figure 24.11. Standard Bronze hen turkey.



		Figure 25.1. A pair of Will Morrow’s Delawares. Photo courtesy of Will Morrow.



		Figure 25.2. With the clan mating system, start by separating breeding stock into at least three lines or “clans.” Illustration by Elara Tanguy.



		Figure 25.3. In the first breeding season only, breed cock to hen in the same clan. Illustration by Elara Tanguy.



		Figure 25.4. Assign all chicks to the clan of their mother. Illustration by Elara Tanguy.



		Figure 25.5. In the second breeding season, breed cocks to hens of “the next clan over.” This remains the rule for all future breeding seasons. Illustration by Elara Tanguy.



		Figure 25.6. In the second breeding season, and all future seasons, continue assigning all chicks to the clan of their mother. Illustration by Elara Tanguy.



		Figure 25.7. Toe punching can record identification information using the webbing between toes as the “coding space.” Multiple punches increase coding capacity. Illustration by Elara Tanguy.



		Figure 25.8. Toe punches are a reliable way to indicate—permanently—in which of three clans a bird belongs. Illustration by Elara Tanguy.



		Figure 25.9. Toe punch guide. Illustration by Elara Tanguy.



		Figure 25.10. Plastic bandettes are available in sequentially numbered lots, in distinctive colors and different sizes.



		Figure 25.11. Expand a bandette between fingers and thumb.



		Figure 25.12. In this example, leg bandette color indicates clan membership, while the combination of number and color is unique in a group of up to 200 birds. Illustration by Elara Tanguy.



		Figure 25.13. The blue bandette on this hen’s right leg identifies her as in the Blue clan; yellow on the left is a code for her year of hatch, 2013.



		Figure 25.14. Left: Loading the expanded wing band into the applicator. Right: Once the sharp point at the end of the upper side has pierced the wing’s webbing, further pressure on the handles will drive home the point and crimp it tight, locking it in place.



		Figure 25.15. Wing bands with applicator.



		Figure 25.16. Attachment point for the wing band (viewed from above the wing). Illustration by Elara Tanguy.



		Figure 25.17. The key to an accurate weight is to avoid touching the scoop as you closely hood the bird’s eyes with your hand while simultaneously reading the scale.



		Figure 26.1. These three nests have two different types of doors: purchased wire fronts and a homemade wooden door. The wire front of the center nest is in the “set” position. To enter the nest, the hen must push against the lower edge of the wire frame, which triggers it to lock behind her in the shut position (far left), trapping her inside.



		Figure 26.2. The left drawing illustrates the core concept of the swinging-door design, which becomes more practical to build and install if the door is cut in half and hinged, to open into full blocking position as it drops, as shown in the right illustration. Illustration by Elara Tanguy.



		Figure 26.3. The hinged door after it has opened into full blocking position as it dropped.



		Figure 26.4. Prop stick made from two dowels.



		Figure 26.5. Three designs for a release that holds the door suspended until nudged by the hen. Illustration by Elara Tanguy.



		Figure 26.6. The most effective trapnest I’ve used, hands down. Its step-by-step construction is described in appendix A. Illustration by Elara Tanguy.



		Figure 26.7. This egg illustrates poor shape and shell quality. Note that some eggs laid by my Icelandic hens were far more compromised than this one.



		Figure 27.1. Gallus gallus mother (in my backyard).



		Figure 27.2. Old English Game hen, possibly the best chicken mama on the planet.



		Figure 27.3. Zen-like intensity.



		Figure 27.4. Broody box, in a unit of six mounted on the wall. Note feed and water free-choice, room to take a nest break, and easy-clean wire mesh floor that increases ventilation.



		Figure 27.5. Hatch day.



		Figure 27.6. On-the-spot warming—and a little loving. Photo courtesy of Bonnie Long.



		Figure 27.7. Foraging with Mama from day one. Bottom right photo courtesy of Bonnie Long.



		Figure 27.8. Hen with chicks in a special mobile shelter I call a halfway house. Photo courtesy of Bonnie Long.



		Figure 27.9. Creep feeder when needed, additional mobile shelter at night.



		Figure 27.10. This young Old English Game cock became part of the family after the hen moved out to pasture with her chicks. Photo courtesy of Bonnie Long.



		Figure 28.1. My basic butchering equipment—scalder, plucker, and worktable.



		Figure 28.2. A worktable with essential accessories is the key to efficiency. Photo courtesy of Mike Focazio.



		Figure 28.3. You will learn by doing which cutting tools work best for you. Don’t skimp on quality: Good tools are a joy to use—mediocre ones are anything but.



		Figure 28.4. The chopping block. Photo courtesy of Mike Focazio.



		Figure 28.5. The killing cone. Photo courtesy of Mike Focazio.



		Figure 28.6. “English” method. Note use of mask to prevent inhalation of dander. Photo courtesy of Mike Focazio.



		Figure 28.7. Proper scalding is the key to a clean, easy pluck.



		Figure 28.8. Testing the scald.



		Figure 28.9. Dunking.



		Figure 28.10. Plucking manually is easy if you have scalded properly.



		Figure 28.11. A mechanical plucker speeds up the work.



		Figure 28.12. Cleaning the feet.



		Figure 28.13. Cutting off the leg.



		Figure 28.14. Starting the evisceration.



		Figure 28.15. The crop—empty if the bird was properly starved.



		Figure 28.16. If the bird was not starved, the full crop may spill its contents.



		Figure 28.17. Leading with the thumb, separate crop, esophagus, windpipe, and skin from the neck.



		Figure 28.18. Cut off all that tubular stuff, as close as you can to where it enters the body cavity.



		Figure 28.19. Cutting off the neck.



		Figure 28.20. Removing the oil gland. Part 1.



		Figure 28.21. Removing the oil gland. Part 2.



		Figure 28.22. Cut a small opening into the abdomen, slicing through skin and fascia only.



		Figure 28.23. Insert two fingers from either direction (left) and give a stout pull to open the body cavity (right). Note that in a tough, older bird you may have to cut through the skin and muscle on either side of the body cavity to give full access to the interior.



		Figure 28.24. Pull out the heart.



		Figure 28.25. The fingernails lead the way in a scooping action along the rib cage and spine, underneath the viscera.



		Figure 28.26. Pulling out the “package” of entrails.



		Figure 28.27. Cutting the liver from the bile sack.



		Figure 28.28. Livers of old bird (left) and young bird compared.



		Figure 28.29. Cutting away the gizzard.



		Figure 28.30. Fully developed egg in the oviduct.



		Figure 28.31. It is easy to remove the fat reserve around the end of the intestine, and easy to render it into high quality cooking fat.



		Figure 28.32. To finish removing the entrails intact, start with cuts on either side of the vent …



		Figure 28.33.… and end with a slicing cut underneath both cloaca and vent.



		Figure 28.34. Popping out the lungs can be a bit tricky.



		Figure 28.35. Don’t forget to say “Thank you.”



		Figure 29.1. Superfood.



		Figure 29.2. Cutting up ducks provides breast fillets for gourmet meals, bits and pieces for a variety of interesting dishes, plus additions to the stockpot.



		Figure 29.3. Tasty, good-for-you broth made from old stew hens and chicken feet—keep plenty on hand!



		Figure 29.4. Render fat from ducks and geese (or chickens) over gentle heat.



		Figure 30.1. Eggmobile for a modest layer flock inside an electric net fence.



		Figure 30.2. Eggmobile on a hay wagon chassis.



		Figure 30.3. Stephen Day’s eggmobile for 100 to 200 layers on his farm in northern Virginia. Photo courtesy of Stephen Day.



		Figure 30.4. Tim Koegel’s year-round layer flock shelter, the Cadillac of eggmobiles. Photo courtesy of Tim Koegel.



		Figure 30.5. Interior of Stephen Day’s eggmobile. Note metal grill floor, which enhances ventilation and allows droppings to fall through, for less frequent cleaning. Photo courtesy of Stephen Day.



		Figure 30.6. Tim’s eggmobile attached to a hoophouse, which affords more space for the winter flock. A scraped yard provides even more space for exercise in the sun when weather permits. Photo courtesy of Tim Koegel.



		Figure 30.7. Many growers of broilers like to move them onto pasture as soon as they are feathered. This “Prairie Schooner” is in effect a giant brooder for broilers too young to range. Photo courtesy of feathermanequipment.com.



		Figure 30.8. Mike Rininger’s Whizbang plucker, made from a recycled food-grade plastic drum, a donated steel plate custom-cut by a metal sculptor friend, and purchased parts including electric motor.



		Figure 30.9. Mike’s Whizbang in action. Note that in a tub-style plucker, the stiff rubber plucker “fingers” are inset both into the rotating bottom plate and into the stationary drum sides.



		Figure 30.10. Commercial stainless-steel plucker in action.



		Figure 30.11. Scalder with rotating shelf that cycles up to a dozen broilers through water kept thermostatically at scalding temperature.



		Figure 30.12. Matthew and Ruth Szechenyi’s processing facility: a 12- by 24-foot (3.5- by 7.3-m) hoophouse adapted from a FarmTek kit for a tractor shelter on a 12- by 28-foot (3.5- by 8.5-m} concrete slab.



		Figure 30.13. Interior of the Szechenyi hoop, featuring stainless-steel processing equipment and worktable, and drainage to a French drain outside for easy cleaning.



		Figure 30.14. Mike and Christie Badger of APPPA rent their mobile processing unit to small-scale producers in north central Pennsylvania. Stainless-steel equipment is laid out for maximum efficiency in a small space, with the flow of processing clockwise from the killing cones on the right to the scalder and plucker and worktable, ending at the chill tank. Two onboard propane tanks provide heat for the scalder; connections to water and electricity must be provided on-site. Photo courtesy of Mike Badger.



		Figure 30.15. Vermont Compost Company uses big-boy equipment to handle decomposables at massive scale.



		Figure 30.16. But the most important “equipment” is a big flock of working chooks …



		Figure 30.17.… who never slack off, never break down.



		Figure 30.18. And in the end, mountains of compost.



		Figure A.1. Cut two 12- by 24-inch pieces for the backs and six 12- by 18-inch pieces for the sides and middle partitions. (Only four sides are shown in the picture—we later cut the additional two pieces for the partitions.)



		Figure A.2. We cut little (4- by 9-inch) windows in the exterior sides.



		Figure A.3. Cut the top pieces and drill two ⅝-inch holes for the trigger sticks in each top piece. Position the holes 6 inches in from the sides and back, one over each nest. Start drilling from the board face that will be toward the interior of the nest. Also drill a few extra ⅝-inch holes in each top for ventilation.



		Figure A.4. Nail on the top, aligning the back and exterior sides as shown.



		Figure A.5. The top nailed on (left) and a better view of the interior partition with the unit upside down (right).



		Figure A.6. Add the door stops (1 × 4 stock ripped in half) for the doors. Note: It would be simpler to nail a single piece underneath the ends of the sides and interior partition, rather than insetting two separate pieces as in this picture.



		Figure A.7. Nail on another piece of the ripped stock, cut to 24 inches, for the perch from which the hen will enter the nest.



		Figure A.8. Cut and nail into place 1 × 4 pieces that will retain nesting material in the interior of the nest. (Note that by this step we have stapled hardware cloth over the windows.)



		Figure A.9. For a self-cleaning nest, use ¼-inch hardware cloth rather than solid bottoms. Secure with small nails and ½-inch strips. (Note that I nailed a strip onto the bottom of the interior partition as well after this picture was taken.)



		Figure A.10. Assemble the tracking channels, using 22-inch strips ripped from 1 × 4 stock at 2½ inches and at ¾ inches. If you are retrofitting a set of existing nestboxes, you will have to remove the tracking strips, as shown here.



		Figure A.11. Attach the tracking channels to the sides and middle partitions, taking care that their installation is perfectly vertical. Cut the doors, which will slot into the tracking channels.



		Figure A.12. Attach “bumpers” (scraps of inner tubing or other cushioning material) to the door stop at the bottom of the door’s track.



		Figure A.13. If the wall of your coop has no structural piece (as we have here) to support the back of the unit, nail a cleat to the wall or call in an extra pair of hands.



		Figure A.14. Four well-spaced #10 2-inch self-tapping screws provide rock-solid attachment to the wall.



		Figure A.15. Screw an eye hook into the top edge of each door at the center point. Mason’s twine tied to the eye hook runs up and through an open screw hook directly above, screwed into an overhead rafter or beam. Note how doors are almost entirely enclosed within their tracking channels.



		Figure A.16. Using saw and knife on the 9-inch dowel pieces, make a notch with a perpendicular edge on the lower end. The bottom edge of the notch should be 3½ inches above the lower end of the dowel. Drill a 3⁄16-inch hole near the other end of the dowel.



		Figure A.17. Feed a string through the hole in the trigger stick and tie it off. Attach other end of string to the door hook, after running the string through the overhead hook as well. Weight of the door keeps trigger stick notched in place in the trigger hole …



		Figure A.18.… until the hen’s settling-in ritual knocks it loose, and the door drops.



		Figure A.19. If the nestbox is mounted well above the floor, give the hen a step or two on which to approach the nest. This reduces the chance that she will jostle the lower edge of the door, triggering premature release.



		Figure A.20. Success!



		Figure B.1. Edge-nail one of the 24- by 24-inch bottom pieces onto two of the 16- by 24-inch side pieces.



		Figure B.2. Assembled box. (Note offset top edges.)



		Figure B.3. Nail 2- by 24-inch strips to make a “lip” around the inside of top edges, noting alignment.



		Figure B.4. Close-up of alignment of “lip strips.”



		Figure B.5. Sifting for a fine dusting mix.



		Figure C.1. Ready to roll.



		Figure C.2. Pythagoras insists that the alignment of the pieces for the bottom rails, shown here, is essential if the rafters as specified are to fit. The 9-foot side rail is on the left, the 8-foot front rail on the right.



		Figure C.4. Attach first pair of stringers front-to-back.



		Figure C.3. Attach rafters to side rails and ridge pole.



		Figure C.5. Attach four diagonal braces, screwing them onto the underside of the rafters at every crossing point.



		Figure C.6. Frame in openings into the interior, front and back.



		Figure C.7. Set collar ties for additional rigidity, positioned to do double duty as roosts.



		Figure C.8. An additional pair of stringers provide additional roosting space. Note the two upright braces in the middle that add support for the two pairs of stringers.



		Figure C.9. With the end framing and top stringers to attach to, it is easy to make a simple nest box. The floor of this one is ¼-inch hardware cloth.



		Figure C.10. I have added strips of scrap plywood as sides to retain nesting materials. Note the addition of a strip of pine to the top edge in front, to serve as a landing perch for hens approaching the nest.



		Figure C.11. Scrap plywood panels, together with an access door (not yet in place), will keep the nest dry in blowing rains.



		Figure C.12. We have attached all but one of the six metal roofing pieces.



		Figure C.13. I made the nest access door from a piece of scrap ½-inch CDX plywood. A scrap of 24-mil woven poly stapled over top edge of door seals against rain. I added four strips, 1- by 1¼-inch, around the edges of the door to keep the relatively thin plywood from warping. (Along the near edge you can see one of them, and the ends of two others.)



		Figure C.14. Lock ½-inch carriage bolts in the side rails, front and rear, to serve as axles for the wheels. Note that, the lower the placement of the bolt in the rail, the greater the clearance when the wheel is mounted.



		Figure C.15. Lock wheel onto axle bolt with wing nut—ready to roll.



		Figure D.1. I’ll say it again: The ultimate mobile shelter!



		Figure D.2. The lift kit I bought from Egg Cart’n, key to this shelter’s easy mobility.



		Figure D.3. Rear gussets are welded to the lift lever, which will raise the mobie up onto rear wheels.



		Figure D.4. Heavy steel gusset locks together the bottom rails with front corner upright.



		Figure D.5. Heavy steel bracket supports both bottom rail and center upright in front. The hole in the bracket will receive the pivot pin at the end of the lift handle.



		Figure D.6. Basic framing complete. Note that the handle’s pivot pin is engaged with the bracket, ready for lifting and steering.



		Figure D.7. All the comforts of home: dustbox, nestbox, and roosts (which add to lateral and diagonal rigidity).



		Figure D.8. Almost-completed unit with three rear access doors.



		Figure D.9. HotShock 5 energizer with rechargeable battery mounted inside the mobie.



		Figure D.10. Ground rod and knife switch (in the open, “power off” position).



		Figure D.11. Charged wires at three levels guarantee a big surprise for nosy predators.



		Figure D.12. Hanging 3-gallon waterer is easy to raise into position using two pulleys.



		Figure H.1. Don Schrider’s two incubators, set up in a closet to keep the temperature steady. He incubates the eggs for two weeks in his GQF incubator (right) and completes the hatch in the Brower incubator (left), confining the mess to it and cleaning it between batches. Photo courtesy of Don Schrider.



		Figure H.2. Hatch day in Don’s Brower incubator. Photo courtesy of Don Schrider.



		Figure H.3. Don’s GQF incubator turns the eggs automatically, an essential task he would otherwise have to do by hand. Photo courtesy of Don Schrider.



		Figure I.1. Place the duck pieces in a glass casserole dish with salt, garlic, and thyme.



		Figure I.2. Place the cured pieces in a single snug layer in the bottom of a heavy cooking vessel.



		Figure I.3. Cover with fat, then with a piece of parchment paper cut to fit.



		Figure I.4. Pour in the strained duck fat.



		Figure I.5. Cover completely with solidified fat. If using soon, okay to leave it in the casserole dish.



		Figure I.6. You can also keep in a jar or a ceramic crock, especially for longer storage.
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