


[image: Cover: Raising Resilient Bees, Heritage Techniques to Mitigate Mites, Preserve Locally Adapted Genetics, and Grow Your Apiary by Eric and Joy McEwen]






Praise for Raising Resilient Bees


“Beekeepers and the bee-curious alike will revel in this fresh offering from long-time honey bee stewards Eric and Joy McEwen. In a conversational and approachable fashion, this husband-and-wife team gracefully offers up solutions to some of the most difficult contemporary beekeeping problems. Beautiful photos and colorful illustrations provide vital basics for those new to the craft, as well as creative ideas for advanced beekeepers to mull over. Opening this book is opening a window into a resilient and regenerative beekeeping operation. Your bees will thank you for it.”

—SARAH RED-LAIRD, founder and executive program director, the Bee Girl Organization (BGO); past president, Western Apicultural Society

“Joy and Eric McEwen give a vivid, practical, evidence-based demonstration of how a commercial beekeeping enterprise of over 600 hives can work in a way that is more ecologically sustainable and bee-friendly, while remaining profitable enough to support a family and employees. Biodynamic and organic beekeepers will applaud the authors’ use of ‘Natural Nest’ hives with single-size boxes and vertically uninterrupted brood nests, populated with locally adapted bees and naturally reared queens.”

—DAVID HEAF, author of The Bee-Friendly Beekeeper; bee-friendly.co.uk

“Raising Resilient Bees offered me a new way to consider honey bees. My previous framework was borrowed from Dr. Tom Seeley, who looked at the honey bee colony as a whole; something more than just individuals strung together. Eric and Joy McEwen have taken this a step further with their concept of the ‘hive bee-ing,’ which is not just the colony but also the environment in which it is housed and with which it interacts intimately.

“The McEwens look at every aspect of a honey bee’s life in this book—pest and disease issues, living space, the genetics of resistance and tolerance, qualities of successful queens, optimal feeding, and seasonal management that prioritizes the bee above the beekeeper. Resilience means being adaptable—finding new and better solutions to old problems. Adaptability. That is the best quality a honey bee, and a beekeeper, can have.”

—KIM FLOTTUM, author of The Backyard Beekeeper; host, Beekeeping Today Podcast

“Raising Resilient Bees shares the McEwens’ quest and commitment to steward bees respectfully and responsibly. This guide is a mellifluous manifesto that touches upon the diversity and majesty of what it means to work in tandem with our honey bee relatives and Mother Nature. May stewards near and far find inspiration and motivation in the McEwens’ path of purpose, and may they learn to nurture their own beekeeping journeys through the Diggin’ Livin’ teachings.”

—MELANIE M. KIRBY, founder and director, Adaptive Bee Breeders Alliance

“Raising Resilient Bees is a comprehensive guide to beekeeping that emphasizes sustainable and ethical practices. Drawing on their years of experience as beekeepers and farmers, the McEwens offer practical advice on everything from setting up a hive to harvesting honey. This isn’t just a how-to manual. This book also explores the important roles bees play in our ecosystems and the threats they face, as well as guidance on how to support and protect these crucial pollinators. Raising Resilient Bees is a must-read for anyone interested in beekeeping, sustainability, and the natural world.”

—PENNY LIVINGSTON, permaculturist, beekeeper, and educator

“Eric and Joy are a rare breed; professional beekeepers taking a creative and nuanced approach to commercial beekeeping. In Raising Resilient Bees, they consider the entire cycle of the professional beekeeper’s life and work with a sustainable focus, from sourcing salvaged timber for beehives to breeding locally adapted bees, modifying conventional hive designs to crafting high-value bee products. Eric and Joy’s hard work and deep commitment to learning from their bees and the local environment will be an inspiration to any aspiring beekeeper and to those wishing to transition to more sustainable practices.”

—TIM MALFROY, owner, Malfroy’s Gold and Natural Beekeeping Australia

“Much akin to the wondrous distillation that honey bees perform while alchemizing nectar from flowers into concentrated pearls of sweet, nutritious, and healing honey, Joy and Eric have distilled decades of earnest, caring, and arduous work tending their apiaries into pearls of valuable wisdom. As a seed grower, I have long marveled at the unique cosmic dance between bee and flower that gives rise to the seed, and this book amplifies this sense of wonder. If you are holding this book in your hands, then I presume that you too will be grateful for this valuable contribution to the art and science of natural beekeeping.”

—DON TIPPING, farmer and seedsman, Siskiyou Seeds

“In Raising Resilient Bees, Eric and Joy not only provide us with a bee-centric approach to beekeeping but also a human-centric one. As farmers, our desire to practice a method of agriculture that seeks to regenerate our natural systems and resources rather than exploit them requires us to consider how to bring our whole human selves to the task. Raising Resilient Bees is not just a how-to manual on holistic beekeeping for hobbyists and professionals alike, but a manifesto on how we, as humans, can practice respect, humility, and love, in service to the earth and each other.”

—BETH HOINACKI, farmer, Goodfoot Farm; president of Demeter Advisory Board, Biodynamic Demeter Alliance

“Few relationships are as complex, and indeed as agonized over, as that between humans, honey bees, and our shared environment. This lovely book—a detailed guide, an homage, and a story all in one—offers huge insight to anyone currently beekeeping or considering entering into that great interspecies relationship with a view beyond the purely economic. Rich in detail, photos, diagrams, and the authors’ learnings—often from their own challenging experiments in bee breeding and care—Raising Resilient Bees conveys the McEwens’ love for bees and their admirable desire to ensure that the lessons learned from their good and bad times help others. We never do stop learning, and this book, part of a great beekeeping canon, will contribute immensely to your own learning journey.”

—VICKI HIRD, writer and campaigner; author of Rebugging the Planet

“In this important new handbook, Eric and Joy McEwen provide a comprehensive approach to the extraordinary world of beekeeping and honey production. These two long-time practitioners offer detail and instruction for both the commercial farm enterprise as well as the homestead producer. It is authoritative, delightfully readable, and will be a lifelong reference.”

—GARRY STEPHENSON, professor emeritus, Center for Small Farms & Community Food Systems, Oregon State University
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To our daughters,

May you always be free

May you always appreciate what you have

Each day is a gift, even when it’s tough

Happiness is to be enjoyed, but remember true growth comes through adversity

You cannot control many things in life, but you can take responsibility for your effort

Give it your all always

Find your passions and have lots of hobbies

Smile at strangers, be friendly and helpful

For the world and the soul already knows

You are loved and

you are love.
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Foreword


The challenges honey bees face as we move into the second decade of the twenty-first century are unprecedented in scope and intensity. They include the loss of habitat and natural forage, the major host shift of the destructive parasitic varroa mite onto the honey bee, and the proliferation of viruses that severely affect honey bee viability and health. To make matters worse, these challenges are set against a backdrop of destructive farming practices, agricultural pesticides, shifting crop inventories, and the changes in land and water use that result from climate change, human population growth, and urbanization. The future of one of our most important pollinators will rely on adaptation by beekeepers as they find ways to keep their colonies alive and healthy.

As a professor of entomology at Washington State University (WSU), I have presented at the annual conferences of the Oregon State Beekeepers Association for nearly 30 years. It was at one of these conferences that I first became acquainted with Oregon-based beekeepers Eric and Joy McEwen. Over the last decade or so, as the WSU Bee Program began to conduct research and breeding work during early-season almond pollination in California, I had the opportunity to spend time in the field with Eric and Joy. My initial impression of these folks was borne out during our more or less annual reunions: They are always enthusiastic, always questioning, and always striving to become better beekeepers. Meeting the McEwens in California or Oregon is a high point of the bee season, and I always look forward to our ongoing conversations about honey bees, queen breeding, and the potential for implementing alternatives to the status quo.

Raising Resilient Bees is a rare gift. With this book, Eric and Joy have put into words their vision for a “sustainable form of api-centered stewardship.” They bring a fresh perspective, both practical and philosophical, to the challenges facing honey bees and beekeepers alike, speaking from a worldview tempered by the decades they’ve spent caring for these most critical pollinators of agricultural crops.

At a very basic level, successful beekeepers are both naturalists and students of biology. Colony manipulation, winter preparation, queen production, and “beekeeping” in general are most successful when informed by a deeper understanding of the biology of the pollinator and the pollinated. The McEwens imbue their beekeeping and their book with that sensibility, exploring stewardship and management techniques that work alongside rather than against the bees’ natural tendencies, including their swarm impulses and their innate capacity to determine which eggs to rear into queens.

This book has many parallels to one of the most influential works ever written on queen rearing: G. M. Doolittle’s 1888 book, Scientific Queen Rearing as Practically Applied: Being a Method by Which the Best of Queen Bees Are Reared in Perfect Accord with Nature’s Ways. Doolittle’s book greatly advanced apiculture by introducing methods for reliably raising queens on a scale previously unimagined. Its impact was due not to any single insight or invention, but rather to Doolittle’s synthesis of years of experimentation and careful accounting of successes and failures. Similarly, Eric and Joy note that they have arrived at a number of their conclusions and refined their approaches through “the process of failure and adaptation.” Beekeeping businesses, much like their bees, must be resilient and able to evolve in response to modern pressures if they are to survive.

The McEwens build upon the knowledge of bees and queen-rearing from past beekeepers like Doolittle, incorporating modern and scientifically informed perspectives on bee diseases and the importance of genetic diversity within bee populations. They describe novel approaches to queen rearing that work well within their commercial beekeeping operation and explore how those approaches can be coordinated with Integrated Pest Management techniques to enhance mite control efforts. Even those readers who aren’t interested in implementing new techniques themselves will walk away from this book with a deeper understanding of the complex and fascinating ways in which honey bees live and reproduce.

Raising Resilient Bees provides a pantheon of practical recommendations for improved beekeeping success based on real-life experiences with hundreds of hives and the unique challenges that each year brings. However, it is more than a simple how-to manual rooted in the McEwens’ personal journey. Out of their respect and admiration for the honey bee, the McEwens issue a call to reevaluate the way we care for honey bees and to bolster methods of stewardship that foster resilience and diversity.

DR. WALTER S. SHEPPARD

Thurber Memorial Chair,

Department of Entomology,

Washington State University
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Figure 0.1. Beekeeping in the pristine valleys of southwestern Oregon, nestled amongst the Siskiyou Mountains.
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Introduction


To say the world is changing quickly is a dramatic understatement. For the honey bee, the incredible forces of industrialization, globalization, and climate change have created a world of pressures and pitfalls the likes of which pollinators have never before been asked to navigate. The relatively recent spread of varroa mites and colony collapse disorder (CCD) and the corresponding plummet of hive health demonstrate the perils honey bees face in this new world. Thankfully, the very forces that allow pests and pathogens to swiftly navigate the globe are mirrored by the pathways that observant bee stewards use to share wisdom, information, and solutions across biomes and borders. Throughout two decades of organic hive management at our business, Diggin’ Livin’ Farm and Apiaries, we have learned many lessons the hard way, but we have always continued on into another year, during which we could correct our mistakes and try again. In multiple years our colony loss exceeded 60 percent. But through the process of failure and adaptation, we discovered and learned a system of api-centric, natural solutions that help our bees maintain a state of health.

Overwhelmed with thoughts and ideas, we thought it was high time that we took up the pen to convey what we could to the greater apicultural community. We hope to help as many individuals as possible succeed in practicing a sustainable form of api-centered stewardship, and to share the means by which we have forged a farm-based family business and garnered a modest income.

[image: ]
Our journey into beekeeping began a bit like a romantic novel. In 1999 we were living outside of Corvallis, Oregon, on a 5-acre farm with four households occupied by various friends. We received our first hive as a present from a friend, Debbie (now Dr. Deborah Delaney), who was in her graduate studies at Oregon State University conducting research into the effects of miticides on drone fecundity. Having previously taken an apiculture course from Debbie’s advisor, Dr. Mike Burgett, we were excited to give it a go. After a few discussions around the breakfast table, we were confident that we were ready for our own bees on our little farm. Indeed, one of our first trips alone together (dare we say it was a date?) was one hour south to Eugene, Oregon, home to a major honey packer and beekeeping supply retailer, GloryBee Natural Foods. There we purchased matching bee suits, gloves, hive tools, and a smoker.

We still remember our outing to pick up our hive at Debbie’s rural home in a valley close by. She helped us heft the hive into the bed of our little pickup truck, and we wedged it and strapped it to keep it from moving while we drove. It was a special sort of homecoming back at our farm, where we safely situated our new hive in the corner of a little orchard of apples, peaches, and plums. In the weeks that followed, we spent hours—occasionally wasting much of a day—just watching the honey bees fly in and out of the hive. On a few summer evenings we even brought our sleeping bags out into the garden to sleep next to the hive. The morning sunlight in our eyes soon stirred the bees from their entrance, too, and made for an entertaining awakening. And so it was, in the summer of 2001, that we became hooked on bees, and on each other.

Over the years that followed, we moved a few times before finally settling on 35 mostly wooded, rural acres beside the swiftly flowing Sucker Creek in the Illinois River Valley, Oregon—an ecological wonderland with many unique plant communities and rich floral diversity. We also began cobbling together our dream of self-reliance on the land, trying out numerous potential income generators simultaneously to see which ones would stick to the wall, so to speak. We grew vegetables for restaurants; raised Shetland sheep and sold fiber products and milk-based soap; and produced honey, candles, tinctures, balms, and salves using ingredients from our hives.

Our fate as beekeepers was surely sealed, however, when we met a charming couple, Kenny and Heike Williams, commercial beekeepers presiding over Wild Harvest Honey, an operation with approximately 500 beehives managed for honey production and the pollination of almonds, blueberries, clover, and pumpkins. They gave us gentle advice and sold us bees and equipment to suit the needs of our growing business. We established our first commercial apiary near the banks of Sucker Creek, adding 25 new bee colonies to our 7 overwintered hives. These new hives were populated with 3-pound (1.4 kg) packages of bees raised by Wild Harvest Honey, including 12 Italian and 13 Carniolan queens. Kenny was adamant that we should have a diversity of bee strains with which to compare and contrast.


A Learning Curve

In the Oregon State University Honey Bee Lab, we learned to use a frame-wiring jig to improve the tension on the wires of our newly assembled frames. For those who have never wired a frame, it might take a bit of imagination to picture the first frames we constructed without the use of wire-tensioning jigs. It looked like we had strung wet noodles between two pieces of wood. When properly installed, those same wires play like a tightly strung banjo, and their tension contributes support to a thin sheet of wax (embossed foundation) that the bees use as they initiate comb construction. Needless to say, all of the wires we had installed across the whole box of frames needed to be replaced. It was a humbling introductory experience to have Dr. Burgett oversee the work as Eric removed old wires and retrofitted the frames.

[image: ]
Figure 0.2. With a wire-tensioning jig, a lever gently compresses the end bar of the frame, thereby increasing the tension on the wire when the frame is removed from the jig.



Our first business-scale beekeeping endeavor provided informative and unequivocal answers to some of our initial questions. By the end of our first season, most of the Italian colonies had not only filled both of their 9-inch-deep (23 cm) brood chambers but also an additional full super with honey to harvest. The Carniolan packages, on the other hand, built up more slowly and failed to use their honey supers that first year. The honey harvested in this season was our first real surplus honey harvest, which we later sold at farmers’ markets and festivals along with candles, soap, and vegetables. It was, in many ways, the first signpost of our lives to come and an indicator that our goals were obtainable.

[image: ]
Figure 0.3. We placed our first 25 hives on ground so rocky we called the site Mars. We were set on becoming professional agriculturalists and these first hives were the gateway into the next realm. See figure 1.4, which shows how the bees have regenerated this landscape over the years.


But the story doesn’t end there. In the winter that followed, we learned another difference between our two types of honey bee. All 12 Italian hives perished from varroa mite infestations, while 9 of 13 Carniolans survived. Italian bees are brood intensive, meaning they tend to raise excessive numbers of offspring, and this makes them particularly susceptible to being overrun by mites. This early experience set the stage for our career-long dive into the intricacies of honey bee genetics and varroa management strategies, the mainstays of our work.

[image: ]

We started beekeeping in 2000, in the early days of the varroa mite infestation. Less than 10 years had passed since varroa mites arrived on the West Coast, and because of rapid spread, the beekeeping industry was more vulnerable than it had been in 100 years. Varroa mites are parasites that feed on the fatty tissues of adult and developing bees. By hitching a ride on bees, the mites spread to new hives and invade the wax combs constructed by honey bee workers, where they feed on the growing honey bee larva and reproduce new progeny mites. When the developed bee emerges from the cell, new daughter mites emerge as well, exponentially increasing the population and introducing more parasites to the rest of the hive.

While we were new to honey bees, we had already received an education in organic farming and permaculture, so we possessed a steadfast desire to find a holistic approach to beekeeping. Our background in alternative farming provided us with a theoretical approach to hive stewardship but offered little in the way of practical management techniques. So, seeking good information about healthy hive management, we began searching for best practices or organic standards. We eventually settled on an unpublished set of rules provided by Oregon Tilth, which gave us an additional set of opinions regarding suitable methods and substances to experiment with.

This early road was a tough one. For years we were unwavering in our commitment to forgo treatments to reduce varroa populations in hopes of accelerating selection for varroa tolerance. After a few devastating winters of near total losses, we slowly began incorporating simple mechanical mite-reduction techniques, such as dusting with powdered sugar. Despite heavy mortality rates, we continued to push forward, naively remaining optimistic about the new practices we were learning and convinced that, to succeed, we needed to be selecting from a larger pool of survivors. Our first real project of significance comprised a group of about 200 colonies that had been regressed onto small-cell foundation (another of the mechanical methods we experimented with because it was purported to reduce varroa infestation levels). Despite making divides from strong colonies and purchasing packages annually, we had difficulty maintaining our colony numbers. We isolated our apiaries and acquired new queen bees that possessed advantageous traits, but season after season we watched these apiaries dwindle, often to nothing. After hard winters, it was a crushing disappointment to see apiaries in which a 30 percent colony survival rate dwindled to 15 percent, and then to 7 percent. The remaining colonies, then likely overwhelmed by the mites from surrounding failing colonies, would disappear completely, leaving us with almost nothing to show for the pain and effort we took stocking and tending these yards. It started to feel like we were on a treadmill with no end in sight.

During this time, we also diverted from mainstream beekeeping advice in our insistence on not using antibiotics to control the onset and spread of bacterial diseases in our colonies. We learned about the various bacterial, fungal, and viral brood diseases: American foulbrood, European foulbrood, sacbrood, and chalkbrood. This was our initiation into the school of infectious disease and the requisite best management practices to minimize their impact. Our experience affirms that brood diseases are a part of the normal honey bee environment. They are often the expression of a stressful set of conditions, many of which are beyond the keeper’s control. These diseases only arise when particular factors are out of balance, effectively highlighting the need to modify the conditions of the hive or how the honey bees are being cared for. While we still continue to lose an appreciable number of colonies to certain maladies, none have created an unbearable toll on our operation. Certain years have proved worse than others, but we hope that we are bearing these costs for a greater purpose: providing an environment that accelerates the evolution of advantageous traits required for bees to thrive in the presence of these diseases.

It was only a few years further into beekeeping that we, along with experienced beekeepers across the nation, were vexed by colony collapse disorder, a malady characterized by a combination of mortality increases due to pesticide exposure and disease flare-ups due to nutritional deficiencies. For a few years CCD impacted beekeepers in our region, causing occasional catastrophes in the afflicted operations. Our suspicions that conventional agriculture’s toxic influence was in part responsible were corroborated by our minimal detection of CCD in our own operation. In all instances in which we were affected, the symptoms were associated with newly arrived honey bee colonies originating from the Willamette Valley, 150 miles (241 km) north of us. Fortunately, we never saw this condition spread within our operation.

As new beekeepers grappling with varroa, brood diseases, and now CCD, we felt there must be something askew in the world of modern beekeeping and we sought authentic sources of knowledge that we hoped would offer a holistic approach to bee stewardship in that dire hour. It seemed these rapidly changing times necessitated a commitment to beekeeping practices that evolved from historical traditions of natural stewardship predating industrial agricultural models. Yet from our survey of available historical records and the documented repeating cycles of bee maladies, we also knew that our methods must be adaptive and resilient enough to address the ever-evolving needs of honey bees.

Theories aside, the driving force in all our efforts as beekeepers, then and now, remains varroa mite management. As knowledge of the coevolution between Apis mellifera and Varroa destructor grew, we learned that varroa mites not only weaken individual bees, their feeding also serves as a vector for introducing and spreading diseases throughout entire hives. Before varroa’s arrival, beekeepers typically lost a minor proportion of their colonies between late summer and the following spring. With the mite’s arrival, losses rose into the 30 to 40 percent range for the first time, where they have stayed ever since, despite decades of work on varroa mitigation in the industry. On top of that, catastrophic loss events, in which a particular region or operation loses 40 to 60 percent of the bee population, have become more common.

At the onset of our beekeeping journey, our two main goals were to contribute to a more resilient honey bee population and to develop functional, organic management practices for the future of honey production. Throughout these experimental seasons, we often felt that we had failed. If our management practices had led to any beneficial impact on the genetics of the resident bee population, there was no evidence of it left in our apiaries to give us hope. Out of desperation and despite our interest in treatment-free beekeeping, we started to learn about the pros and cons of alternative management options, including mite treatments.

We then reviewed and tried all the commercially available organic mite treatment products containing thymol, formic acid, sugars, hop oils, and essential oils. Often, we had some success applying treatments in a narrow set of perfect field conditions, making treatment a variable endeavor based on daytime temperatures and sun exposure. In many cases, good varroa control actually correlated with damaging the bees themselves. We experienced incidents of extreme damage to the brood, even occasionally killing large amounts of capped brood in the colonies. We also had a few events where we killed a large number of queens. Dismayed by the carnage, we shied away from commercial treatments and spent several years making various homemade recipes with gentler and more natural ingredients. We formulated recipes for the delivery of natural substances, including costly ingredients like thyme essential oil. Typically, after a season of trying a new method or recipe, we would find ourselves back to the drawing board with another year of crippling losses. In our worst years, we would lose nearly all the bees to mites while experimenting with an ineffective new method. After extensively surveying the treatment options with unsatisfactory results, we were forced to look at the matter from other directions.

We returned our focus to other hive management practices that would reduce our bees’ parasite loads while also encouraging their natural self-reliance. This pursuit has been slow going, as evidenced by the large number of colonies that have perished under our care, but ultimately, this journey is leading us out of the uncertain days of the past. We’ve developed a set of management tools, which we call Natural Nest beekeeping. It is a framework of standards and methods that supports our bees in a wholistic fashion while keeping mites below destructive levels. These various practices, in concert, have allowed our operation to persist in an equilibrium that allows both bees and beekeepers to prosper, and we are eager to share these practices with new apiarists.
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Figure 0.4. Surplus honey from a strong colony. The foundationless honey frame is ideal for establishing new colonies or providing quality food for our community—the collective effort of bees and beekeeper for the betterment of all. Photo by Ammon Cluff


Each season, we continue to build on our hard-earned successes by evaluating new management methods to enhance the options of controlling parasites in our apiaries. Our driving hope is to one day steward hives so resilient that they don’t require treatment with any substance at all. We wish to achieve this while simultaneously supporting the extant populations of honey bees within our region and the plant communities that benefit from their presence. To this aim, we have embarked on a long-term, assisted natural-selection program to accelerate the evolution of a honey bee tolerant to varroa mites while also remaining hardy, productive, and highly suited to our environment.

As food producers and people with a concern for our own survival, it has always been important to us to work toward these larger goals while also maintaining the presence of at least some honey bees in our yards for the regeneration of the land and the feeding of its people, including our family. For this reason, total failure or giving up were not options we could tolerate.

[image: ]

We are compelled to write by the notion that the knowledge acquired by beekeepers, and all agrarians, is measured in lifetimes. In a craft as intricate and variable as beekeeping—with all its complex interactions and the many chance occurrences that can befall a colony of bees—it may take several lifetimes to accumulate the intelligence required for successful stewardship.

Today, new apiarists have the benefit of learning from the lifetimes of expertise that skilled beekeepers have passed on through mentorship, conversation, and publications. Many great books have been written to assist the would-be beekeeper in getting off to a good start. It is our hope that all readers have read, or will read, these great tomes to fill in all the wonderful details that we might skip past. We do not intend to rewrite the book on bees but rather to make a meaningful contribution to the greater body of understanding. Please see the resources list for suggested readings authored by great bee observers past and present.

[image: ]
Figure 0.5. Early imprinting is beneficial to both species.


While we will often focus on adapting to and overcoming the challenges of beekeeping throughout this book, we don’t want to lose sight of the sheer joy and exultation of being surrounded by bees. Their power to elevate the mind and body is the mystery at the heart of our love for them. Each season, as you watch them develop, the excitement of taking part in this lively, industrious dance motivates you to keep honing your craft. It works its way into your psyche. As long-time beekeepers know and new beekeepers will soon discover, while your relationship with honey bees grows, you become a bit addicted to their presence, and ultimately to ensuring their health and success. You become so familiar with the droning buzz and the beehive smells that work their way into your clothing and trucks that their absence brings a longing. They become your comfort zone. Ultimately, they become a part of who you are.






CHAPTER ONE

[image: ]
A New Apiary for a New Age




A t Diggin’ Livin’, we often say that what most distinguishes the craft of beekeeping from other forms of husbandry is the sheer intimacy of bees’ involvement in the processes of nature. The transformation from flower to fruit is the energizing force of Earth’s land-based systems, providing food for all manner of living organisms. Without bees and their pollinating colleagues, the potential is untapped. The fruit does not form.

Considered in this light, beekeepers, or bee stewards, are not just observers of nature, we are vicariously involved in the magnificent pollination event that unfolds across the landscape each season. Learning from the bees we steward, we become keenly aware of when plants bud, bloom, and offer their nectar stores in exchange for a transfer of pollen. And like the bees themselves, beekeepers become critical actors on the stage of life, working to increase abundance across the landscape.

No beekeeper’s actions go unnoticed by the grand audience of nature. No matter how secluded or intimate your hive site may feel, the apiary is in constant interchange with natural systems that involve not only the feral colonies in your surrounding area, but also most of the nearby plant populations that provide food for bear, bird, and butterfly. As a steward of bees, you are either exacerbating problems—prioritizing profit and efficiency over health and wholeness—or creating solutions—breathing life and potential into the ecosystem around you. The bees, with their industrious nature, will multiply the impact of your choices in either direction. This is both a gift and a great responsibility.

[image: ]
Figure 1.1. As beekeepers, we care for the bees by tending to their hive and the siting of their home space. We are keenly aware of the surrounding nectar-producing plant species and the succession of their budding flowers.


The natural exchange between beekeeper, honey bees, and the greater environment is not one directional. It is a holistic feedback system, and it is regenerative by nature, building upon itself, steadily increasing the totality of living potential with each cycle of interaction. The actions of a million other life forms—humans, microbes, mites, and insects—influence the hive, and thus also make the beekeeper incredibly reliant on and in tune with surrounding natural systems. In this way, bee stewardship is more like foraging for wild food or dry-land farming, which both involve reliance upon the seasons for rain and sun to set the crop as opposed to the management of conventional agriculture with its dependable pumps and switches. There are only so many variables that can be influenced in beekeeping, and even those are more a result of observation and anticipation than control.

Beekeeping is a craft at the mercy of nature. The success of the hive, and by extension the beekeeper, is largely dictated by the gifts of rain, followed by sunlight and warmth. If fate deals a hand that lacks either, or delivers them in the wrong order or combination, this will cause the bees to suffer. However, given the right combination—pleasant weather with adequate natural forage—the bees can fill great volumes with precious ambrosia. (And if the bees are fortunate to occupy an appropriate cavity, neither too cold nor too small, they can accumulate far more than they need to thrive.) With so many elements of this equation outside of the beekeeper’s control, good management—involving careful observation of the bees’ state of being and intuitive intervention at the most appropriate times—becomes even more critical.
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Figure 1.2. Watching honey bees feast on lavender nectar is deeply satisfying for the beekeeper. All of nature has aligned to provide this perfect moment: perfect for the bees, the flowers, the plants, and the people.


At Diggin’ Livin’, we have had the pleasure of keeping bees in one valley in southwestern Oregon for 20 years. In many of the locations where we have apiaries, the hives have been established for over a decade. Some of these sites were previously “waste ground,” or land that was functionally infertile from decades of abusive farm practices such as overgrazing, hay harvesting, and the like. These sites could support only sparse patches of grass in soil that sorely lacked organic matter. Patches of exposed ground showed little topsoil and lots of rocks. Locations such as these aren’t readily usable for other purposes but can easily afford to host hives. We have often intentionally placed apiaries on such sites to give this land the time and opportunity to heal with minimal disturbance.

It has been a sheer pleasure to watch how the bees’ presence regenerates land. Functionally, the bees contribute a large influx of nitrogen and phosphorus into the soil system in the form of well-distributed feces and dead insect bodies. As the bees excrete, they also disseminate beneficial bacteria present in their rectums. In addition to adding soil nutrients and microorganisms, the bees visit small field flowers that barely eke out an existence in dry fields. Slowly, as the bees ensure successful pollination year after year, we have watched these fragile flower populations grow. As the populations grow, their unique root structures enhance nutrient cycling in the field, encouraging the earth to slowly become more fertile. The flowers also begin to grow more robustly. Larger blooms and greater root systems translocate more water from the soil and transform it into nectar.

[image: ]
Figure 1.3. By keeping bees year after year in a particular setting, we get to enjoy the increasing vitality of the land, with thicker pastures and increased flower sets every year. Here is a lush pasture of false dandelion with Little Grayback Mountain as a backdrop.


Each year the nectar production increases, and today these fields support diverse wildflower populations of greater individual size in larger stands. The grass that was once patchy now grows greener, thicker, and taller, extending the duration of available forage year by year into the droughty summer as rich soil builds under the plant matter from the increased growth. What were once barren fields are now meadows again, with large numbers of other insects, such as ants, butterflies, lady bird beetles, and mantises.

[image: ]
Figure 1.4. Bees have played a major role in the regeneration of this site, which had no topsoil in the years before their arrival (see figure 0.3 for a photo of the site’s original state).



The Return of Agrarianism: 
Farmer as Beekeeper

The ability of bees to regenerate degraded plant communities is something we celebrate and wonder at, and it is a gift that is terribly needed. One of the defining shifts of Western culture in the modern age is the transition from independent, self-sufficient farmsteads to expansive, hyper-efficient monoculture production powered by short-term fuel supplies. Our personal awareness of the destructive impact of these conventional farming practices fueled our original commitment to using organic and biodynamic approaches in our beekeeping.

This shift in agriculture, as many have come to realize, did more than change the size of farms. It also changed the way we view and respond to the world around us. Efficiency is the siren song of industrialization, and as industries grew and specialized to achieve even greater efficiency, small producers who couldn’t afford to incorporate these innovations were squeezed out of production. In the new economy, the agricultural generalist, the jack-of-all-trades, became all but obsolete.

The promise of industrialization came with an externalized cost: the plunder and degradation of the wealth of nature, the only thing of real value. Industrialization, and the specialization that came with it, likewise wreaked havoc on the free spirit of humans, disconnecting us from nature and self-reliance. Beekeeping did not escape these forces. It transformed from a common craft and feature of most farm landscapes to an unrecognizable industry shaped by the few hands with enough resources to invest in the complex capital structure of the new, mechanized world.

Many of the problems plaguing modern beekeeping—disease epidemics, poison contamination, shortened lifespans, malnutrition, lack of fertility, habitat loss—are the unsurprising results of exchanging stewardship for systematization. We have very efficiently backed ourselves into a corner. The problems afflicting beekeeping today are an opportunity to evaluate the overall effectiveness of the systems we use to manage entire biomes.

As problems in beekeeping multiply, and as their impacts resonate with the discoveries being made in fields such as soil science, ecology, geosciences, and carbon sequestration, we find ourselves at a critical juncture, with nature asking us to reconsider our direction. In this situation, progress likely means pausing and reversing course. We must follow our footsteps back out of this mess. And we can. But doing so will require a full-scale transformation of how we care for our landscapes, our farms, and our bees.

The first step backward (or forward, depending on how you look at it) is a simple one. Agricultural stewardship must return to the farmscape. This doesn’t just mean existing farmers committing to holistic practices, although that is crucial. It also means more hands on the land, reestablishing a sustainable scale of stewardship. At the start of the 20th century, 41 percent of
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Elevating a Hobby into a Craft
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Factionalism and Extremism Are Not the Honey Bee Way
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		Figure 0.1. Beekeeping in the pristine valleys of southwestern Oregon, nestled amongst the Siskiyou Mountains.



		Figure 0.2. With a wire-tensioning jig, a lever gently compresses the end bar of the frame, thereby increasing the tension on the wire when the frame is removed from the jig.



		Figure 0.3. We placed our first 25 hives on ground so rocky we called the site Mars. We were set on becoming professional agriculturalists and these first hives were the gateway into the next realm. See figure 1.4 on page 15, which shows how the bees have regenerated this landscape over the years.



		Figure 0.4. Surplus honey from a strong colony. The foundationless honey frame is ideal for establishing new colonies or providing quality food for our community—the collective effort of bees and beekeeper for the betterment of all. Photo by Ammon Cluff



		Figure 0.5. Early imprinting is beneficial to both species.



		Figure 1.1. As beekeepers, we care for the bees by tending to their hive and the siting of their home space. We are keenly aware of the surrounding nectar-producing plant species and the succession of their budding flowers.



		Figure 1.2. Watching honey bees feast on lavender nectar is deeply satisfying for the beekeeper. All of nature has aligned to provide this perfect moment: perfect for the bees, the flowers, the plants, and the people.



		Figure 1.3. By keeping bees year after year in a particular setting, we get to enjoy the increasing vitality of the land, with thicker pastures and increased flower sets every year. Here is a lush pasture of false dandelion with Little Grayback Mountain as a backdrop.



		Figure 1.4. Bees have played a major role in the regeneration of this site, which had no topsoil in the years before their arrival (see figure 0.3, page 4, for a photo of the site’s original state).



		Figure 1.5. All things are connected, especially on the farmscape. The Diggin’ Livin’ family mural, painted on the wall of our café by a local artist, shows off all the colors and interweaving layers that contribute to the overall canvas of a healthy farmscape. Photo by Ammon Cluff



		Figure 1.6. The perfect gift: honey from the farm, made with love from our family to yours. Barter circles are one of our favorite pastimes, and traded farm goods are our most treasured commodities. Photo by Stella Starr



		Figure 1.7. The scale of some commercial operations is misaligned with the greater end goals of sustainable apiculture. No matter what the size and scale of a beekeeper’s operation, it is of utmost importance to find common ground with all beekeepers to contribute to the greatest health for the honey bees and our planet as a whole.



		Figure 1.8. An isolated spring mating yard in the Sierra Nevada foothills. We set up to perform our first set of spring splits, hoping for advantageous weather conditions. Drone source colonies, visible in the foreground, are then “supered” for production of a vetch-dominated spring wildflower honey crop.



		Figure 1.9. A thriving, young Natural Nest colony. This colony represents 7 years of contiguous lineage within our closed breeding project. Pictured is a foundationless frame with combs constructed solely by the bees, consistent with organic management practices. Photo by Ammon Cluff



		Figure 1.10. Properly managed farmscapes can play a part in increasing the carrying capacity of the land.



		Figure 2.1. Humans and honey bees can establish a mutually beneficial relationship. This foundationless, three-sided frame is the product of an informed apiarist working in close connection with nature and the “hive bee-ing.” Photo by Ammon Cluff



		Figure 2.2. It took many years to fine-tune our craft into a profession. The lessons we learned came from a lot of practice, as with any skill. Our daughter, Clarysage, is well on her way to developing her intuition for how to find the queen in the hive. Photo by Stella Starr



		Figure 2.3. Our hives are situated on what we call four-way hive stands, which include eight bona fide entrances in total. The honey bees make use of the various aspects of the sun and the ability to choose a shaded entrance if desired. The sun also creates pretty shadows of flowers on the hive bodies, which allows the bees to easily identify their hive bee-ing.



		Figure 2.4. Our coastal apiary, located at Alexandre Family Farm in Crescent City, California. This apiary has full sun, water nearby, and shelter from prevailing winds. When possible, it’s best to place beehives near a windbreak of trees and chaparral.



		Figure 2.5. The Illinois Valley situated within the greater Rogue Valley in Oregon houses pristine wilderness. Honey bees need protected areas with clean air and water to thrive. Featured here is the natural environment adjacent to our home yard in Takilma, Oregon. Photo by Ammon Cluff



		Figure 2.6. This is an example of a good apiary site with ample forage. This field is also full of vetch, a late-spring forage, as well as many field flowers in late summer when forage is sparse.



		Figure 2.7. Depending on the size of the colony and the weight of the honey stores, two- or three-box colonies are acceptable winter configurations. Throughout a rainy spring, it’s important to give your hives a lift-test by raising one end of the box to determine how much honey is available for the bees.



		Figure 2.8. A sure sign of spring: honey bee colonies bringing in prolific amounts of pollen. This signals the queen and the rest of the colony to clean and prepare comb in the hive for increased brood nest capacity and its requisite activities.



		Figure 2.9. Propolis adheres to the hive body and lid, creating a steadfast seal that is protective against wind, water, disease, and other critters. When you crack the seal of the hive in order to open it, the propolis remains on the lid and can be harvested for use in antimicrobial solutions. Photo by Ammon Cluff



		Figure 2.10. Various cues to assess where a hive is along the timeline of queenlessness. When no brood is present and no signs of queen cells are found (day 24), a virgin is likely present in the hive or the colony is hopelessly queenless. After emerging on day 16, the virgin queen (a) is drying her wings (2 to 3 days); (b) is on her mating flight (2 to 4 days); or (c) has returned from her flight and is preparing to lay her first egg (up to 3 days). There are two main visual cues that your colony is not hopelessly queenless: remnants of hatched queen cells in which the bottom is chewed out and the attached or unattached operculum (d and f) and perfectly polished cells (day 26). A partially torn-down queen cell from which the operculum was never removed (e) indicates that a queen never emerged from that cell and was likely dispatched by another young queen.



		Figure 2.11. This colony, pictured in late spring, needs room to grow. Without intervention, this colony will enter swarm preparation shortly.



		Figure 2.12. There’s an art to stuffing a smoker so that it stays lit. Photo by Ammon Cluff



		Figure 2.13. The honey bees have been our greatest teachers. We’ve learned to listen along the way, as we work to create prosperity and abundance for the hives, the farms upon which they reside, and our family. Photo by Stella Starr



		Figure 3.1. Inspecting a Natural Nest colony during the midsummer nectar flow. This is past the season of prodigious wax production. No more supers will be added to this colony, thus encouraging backfilling of portions of the brood nest with honey. Photo by Ammon Cluff



		Figure 3.2. Like most beekeepers, we initially painted our woodenware with latex paint. However, it hampered our ability to hand-harvest high-quality propolis without fear of contamination from paint chips.



		Figure 3.3. We scout out cedar and redwood, looking for sustainably harvested whole trees, and then transport them home for processing in a portable mill. This incense cedar was a standing dead tree, removed by the state highway department.



		Figure 3.4. The sun casts late-afternoon shadows of Queen Anne’s lace onto a hive, which helps to guide the bees back home. Each stack of woodenware becomes a unique assemblage of patterns, lines, and colors, creating contrast and variety for the bees. This, combined with each hive’s distinct relative position upon the hive stand, keeps drift to a minimum.



		Figure 3.5. We coat our hives with a linseed oil, pine rosin, and beeswax finish. We use a double boiler to reheat the already prepared sealant.



		Figure 3.6. The 10-frame Langstroth hive is about a frame or two wider than a natural cluster tends to be in winter, forcing the bees to move laterally to access stores. This often results in inefficient use of space by the bees or even failure to draw combs at all, creating cold and drafty environs near the brood nest.



		Figure 3.7. Warré hives can become extremely tall, especially during honey production season. The extreme vertical nature of these hives leaves them prone to toppling in wind. Pictured here is a small colony without honey supers, note the high surface area to volume ratio of this equipment.



		Figure 3.8. Our original uninterrupted, foundationless broodnest design. A 16¼-inch (41 cm) frame allowed the bees to construct the entirety of their broodnest in a single cavity. While it was an ideal hive for a mature colony, this design was difficult for growing new colonies and led us to our current western shallow configuration.



		Figure 3.9. Our basic configuration for a 13½-inch (34 cm) brood nest, expandable by 6¾-inch (17 cm) increments (modified western shallow box). Shown here with our lids (a), inner covers (b), two-way bottom boards (c), and foursome hive stand (d). Once the bees have filled out their first brood box, they are provided with an additional brood box, either by nadiring or supering. After filling this second box with combs of brood and associated resources, each colony is ready for additional honey supers overhead, depending on the time of year and available nectar flows.



		Figure 3.10. In the spring following the year it was established, a Natural Nest colony with a 13½-inch (34 cm) brood nest is ready for honey production.



		Figure 3.11. This unfinished equipment awaits a coating of natural sealant.



		Figure 3.12. We converted colonies from a 10-frame deep configuration to our current 8-frame western shallow based system. It took several years to finally retire this style of equipment, affirming the importance of initial equipment style choices.



		Figure 3.13. Our two-way bottom boards are built to function as both a bottom board and hive stand in one. Each two-way bottom board allows a colony to have both a shade-side and sun-side entrance. The addition of a divider board in the center of a hive body then creates two distinct 4-frame cavities with separate entrances.



		Figure 3.14. Our inner covers are multipurpose, doubling as rim-feeders where we can place emergency solid sugar over the cluster. They can be quilted in the winter for additional overhead insulation and moisture absorption.



		Figure 3.15. Interlocking lids and bottom boards make the stacking of starter colonies, as well as of empty equipment, a safe and secure process. They protect both the bees and the beekeepers from accidents.



		Figure 3.16. Hoffman end bars are an auto-spacing frame component that maintain bee space without additional manipulations. They allow the movement of several frames at once with the lever action of a hive tool. They also allow a beekeeper to hold more than one adjacent frame without squishing combs and bees together. At times, this can actually decrease overall disturbance of the colony and lower the chances of inadvertently harming the queen. Photo by Ammon Cluff



		Figure 3.17. We construct our three-sided frames in a variety of ways—the easiest method is simply to forgo placement of the bottom bar. This frame is in its first season with new comb being drawn. Photo by Ammon Cluff



		Figure 3.18. A recently nadired colony (two boxes deep) is inspected. Photo by Stella Starr



		Figure 3.19. The progression of a colony’s development in its first year. In the initial starter colony at the top, a queen can be raised on either or both sides of the division board. If only one side successfully rears a queen, notated as Q+/Q-, then the division board is removed and the colonies combined (a). If both sides successfully rear a queen, notated as Q+/Q+, then one colony is transferred into a new hive body (b). When the brood nest needs to be expanded, you can nadir if using 3-sided frames, placing a new box beneath the original (c). When more space is needed for honey production (or to expand the brood next when using 4-sided frames), it is time to super by placing a new box on top of the original (d). Three-sided frames can be used for comb honey or the making up of new colonies (e). Four-sided frames with beeswax foundations can be processed and extracted (f).



		Figure 3.20. A comb out of a natural brood nest from a colony occupying two western shallow boxes. Photo by Stella Starr



		Figure 3.21. Foundationless frames are ideal for the brood nest. The bees are free to place whatever type of combs they feel are warranted with the exact cell size that suits them.



		Figure 3.22. Here, the shady landing board is the busiest entrance in the heat of the day, allowing bees to enjoy a less stressful arrival and departure from the hive and also allowing access to cooler air for maintaining optimal temperature and humidity inside the hive.



		Figure 3.23. The top image depicts a common apiary layout—single hives arranged in a row with the entrances facing the same direction. In contrast, the bottom image depicts the arrangement of our four-way hive stands, which provide distinctly different aspects and hive positions relative to the sun, minimizing drift. Clustered hives also create a more effective windbreak in the cold of winter.



		Figure 3.24. These four-way hive stands are separated from one another and positioned with different aspects to the sun to reduce drift.



		Figure 3.25. Bees move air in and out of the colony throughout the day. As the need changes from warm air to cold air, bees will use alternate entrances. Pictured here, bees enjoy some shade in the heat of the day.



		Figure 3.26. This productive yard is near a wide variety of forage types. This yard will easily support 60 to 80 hives for spring and the first part of the summer.



		Figure 4.1. Virtually all of today’s commercially available queens come from the process of grafting. This photo of Sage, grafting, was taken in 2016, the final year our operation received new matrilineal genetics in the form of grafted queens.



		Figure 4.2. These developing queens were selected from a whole frame of eggs as the ones destined to become newly emerging virgin queens. These cells are well-developed and well-tended, indicating the colony that reared them retained a high level of morale during the process and the queens within are likely of superior fitness.



		Figure 4.3. These bees, produced with the grafting procedure, represent a lineage of honey bees that goes back at least 8 years without the introduction of new genetics. Photo by Ammon Cluff



		Figure 4.4. Propolis is deposited by honey bees to seal the cracks and seams of the hive. A fine layer is also spread across the entire inner surface of the hive, suppressing the growth of fungi and bacteria and repelling water. The unfinished wooden interior encourages the application of propolis.



		Figure 4.5. This natural comb hive shows a large patch of drone brood on the face of the frame. The location of drone comb in the hive impacts the behavioral decisions that the honey bees make regarding brood incubation, feeding, and mechanical mite-control strategies.



		Figure 4.6. We assumed that this small feral colony we received would not survive the winter. Instead, it lived for two years without intervention, at which point we encouraged its expansion into a framed hive to intentionally increase its genetics in our operation.



		Figure 4.7. Investigating brood frames in colonies reared using Natural Nest practices. Here we evaluate foundationless combs of brood from a new queen to assess her laying pattern. Photo by Stella Starr



		Figure 4.8. These high-quality cells are packed with royal jelly. Research shows that the behavior of the worker bees plays a significant role in which queen will ultimately head up the colony, suggesting another round of consensus-based selection that is absent in the use of grafted cells.



		Figure 4.9. A naturally reared queen. This queen is pictured here with her sisters who tended to her development.



		Figure 4.10. Uncapped queen cells appear in a queenless colony that was separated from its queen 4 days prior.



		Figure 4.11. A worker bee antennates her new queen. Antennation is a means by which bees gather information with their antenna, which are complex sensory organs. This queen emerged from her cell about 12 days prior and has only been laying eggs for a few days.



		Figure 4.12. Allowing the bees to retain control over the rearing of queens in-hive ensures the genetic continuity of the colony and thus the genetic contribution that they will make to the surrounding population.



		Figure 4.13. We inspect our two-way mating nucleus colonies one month after making them from the resources of large overwintered colonies. Here a colony is found to have reared two new queens. This unit will then have one starter-colony removed and placed into its own hive body with a separate bottom board and lid to facilitate growth into a full-size colony. In the background, a colony found to have only one queen has had its division board removed.



		Figure 4.14. This colony has only one successfully reared queen (the most common outcome). Upon confirmation, the division board was removed and the brood frames are rearranged to be adjacent to one another. This facilitates rapid transformation into a single, well-functioning unit. All bees within the box are sisters, and no hostilities were observed.



		Figure 4.15. An ideal honey frame for making a divide. Photo by Ammon Cluff



		Figure 4.16. A well-made-up two-way mating nucleus colony with all the requisite ingredients for two naturally reared queens.



		Figure 4.17. On inspection day (31 days after initiating the walk-away split), we hope to find brood at all stages of development—signifying the presence of a healthy, well-mated queen.



		Figure 5.1. Large numbers of mites in the debris on the bottom board of a hive is an unwelcome sight and a bad sign. While it is by no means a precise measure of mite infestation levels in the colony, it is nonetheless a warning to the beekeeper that further investigation is warranted.



		Figure 5.2. This apiary is home to a lineage of survivor stock with inherited traits from within the meta-population composed of our colonies. Photo by Stella Starr



		Figure 5.3. Varroa mites spend approximately 75 percent of their lives in the reproductive phase, inside capped cells (days 8 to 19). After a mite enters a cell, it lays a male egg. In 30-hour intervals, female eggs are laid and mating then begins between the male and female mites. The number of mature adult daughter mites to emerge from the cell is influenced by the pupation period of the honey bee. Whereas most worker bees emerge on day 21, drones do not emerge until day 24. That additional 3 days of pupation means that upward of 3 fertile daughter mites can emerge with the pupated drone. This explains why drone brood is still the preferred host of the varroa mite and why any interruption in the normal pupation period of a honey bee can negatively affect the population growth rates of varroa. Mite treatments must be timed for the phoretic phase of their life cycles, when mites are not within the capped cells.



		Figure 5.4. Oxalic dribble is being applied to a new starter colony 5 days after the new queen has emerged, but before she lays eggs. During this window, the small colony has virtually no brood for mites to occupy.



		Figure 5.5. Natural foundationless comb from the center of the brood nest. Bees often construct brood cells that are significantly smaller than the 5.2 to 5.4 mm-diameter size typical of foundation.



		Figure 5.6. These colonies had their queens removed to reduce total mite numbers in the parent colony. Queens are removed upon a single frame of eggs along with additional frames of resources and bees. When inspected 1 month later, the two parent colonies below had both successfully reared a new queen. The queenright splits above are allowed to grow in-situ until they are needed elsewhere. Photo by Ammon Cluff



		Figure 5.7. This vigorous young queen was reared in a large colony after a queenright split was made to mitigate mite populations.



		Figure 5.8. Walk-away splits are being prepared from strong overwintered colonies. They are placed over a queen excluder to be populated by worker bees before their removal. Splits are left for the remainder of the day and then removed in the evening to a new location where queen rearing will occur.



		Figure 5.9. Frames are being pulled from overwintered hives and prepared for walk-away splits. Photo by Stella Starr



		Figure 5.10. Beekeepers back each other up to make sure the queen is not transferred inadvertently. They may look like kids, but they can play “where’s the queen” like nobody’s business.



		Figure 5.11. Intervention in mite population growth can be done either mechanically or chemically. Two mechanical interventions include the removal of capped brood (approximately 75 percent of mites are below capped brood at this time) or the removal of (or caging of) the queen for a period of 2 to 3 weeks. When paired with an organic miticide application, particularly good levels of mite control can be achieved.



		Figure 5.12. This colony is being prepped for a side-by-side split. The existing queen is placed into the side with a rear-facing entrance to minimize excess drift (in this photo, the side with the rear-facing entrance is toward the outside edge of the hive).



		Figure 5.13. Small hives will winter well in a stacked state. Here a single sits atop another colony, where it will benefit from the heat radiating from the colony below.



		Figure 5.14. A beekeeper dribbles oxalic acid into a hive during a winter broodless period. Research suggests that it is more effective when applied to a tightly clustered colony to facilitate spread of the acid amongst the bees.



		Figure 6.1. Swarms choose odd locations to alight, which can occasionally make for logistical problems when attempting to hive them.



		Figure 6.2. The nourishment of honey for the healthy human is a driving force in our efforts as beekeepers. Photo by Stella Starr



		Figure 6.3. Echinacea blooms at Oshala Farm in Provolt, Oregon. Specialty crop honeys are a joy to produce and share with our community. They are a combination of the terroir, the efforts of farmers, the labor of the bees, and the timely supportive actions of the beekeeper.



		Figure 6.4. Organic lavender production is in full swing at Herb Pharm in Williams, Oregon. Mechanized harvest leaves behind ample flowers for the bees to continue their feast.



		Figure 6.5. A mixed cover crop of red clover, mustard, and oats grows at Pacific Botanicals in Murphy, Oregon.



		Figure 6.6. The by-product of superfluous pollination by honey bees creates food for birds, bears, and people alike. Photo by Stella Starr



		Figure 6.7. Dry sugar makes a suitable emergency feed in all weather and is more appropriate in organic beekeeping than other feeds. It does not add any moisture to the hive, which can be harmful to the bees during periods of wet weather, and it does not unduly stimulate the bees to rear extra brood or make wax.



		Figure 6.8. Liquid feed is administered in metal feed cans when making package bees. We also use this method when we administer a medicine in a liquid form.



		Figure 6.9. This colony is failing from an overwhelming level of chalkbrood, a fungal infestation of the brood spread by the trophallaxis of nurse bees when caring for larva.



		Figure 7.1. Our honey is never heated. For most of the year, our honey is sold in a semi-solid state. Our customers enjoy knowing that we have taken every effort to preserve the nutrient and enzyme content of our honey.



		Figure 7.2. Our 28-frame integrated honey extracting line by Cowen Manufacturing. This system is ideal for the small commercial producer.



		Figure 7.3. This is perhaps our favorite way to harvest honey. Cut-comb honey from foundationless frames is an organic product in all-natural packaging, suitable for direct marketing in the store or at farmers’ markets, and is an infallible crowd pleaser.



		Figure 7.4. The bees gather pollen from a myriad of different plants in our region. The diversity of colors upon the comb is a testament to the rich flora in the surrounding wildlands.



		Figure 7.5. We have typically sold our pollen after being harvested fresh and then frozen, to maximize its flavor, nutrient profile, and bioactivity. Rather than dry it, we remove it every 2 days from pollen traps and take it directly to a freezer. After it is frozen, we clean out the debris and weigh out ¼- and ½-pound quantities for sale.



		Figure 7.6. Propolis is hand-harvested with stainless tools. Photo by Ammon Cluff



		Figure 7.7. Organic beeswax ready for rendering. Harvested from foundationless frames, this wax is suitable for use in cosmetics and medicines.



		Figure 7.8. Our hand-dipped tapers are a favorite amongst our customers. They are a harkening from the days of old, and they burn far superior to molded versions.



		Figure 7.9. The basic apitherapy tool kit: honey bees, tweezers, and alcohol to sterilize the site. This natural medicine is accessible to all.



		Figure 7.10. A sting is administered for rheumatoid arthritis, an autoimmune condition.



		Figure 7.11. Beeswax candle making can be taken to a high art. We sell these candles inlaid with dark beeswax at art fairs and markets. Joy creates symbols in the candles for marriage, birth, death, and other ceremonial occasions. Photo by Ammon Cluff



		Figure 7.12. Our propolis tincture is made by the gallon. It is a favorite of our customers and contributes significantly to our annual income. Photo by Stella Starr



		Figure 7.13. We produce an array of herbal compounds known as oxymels made with honey, vinegar, and tinctured herbs.



		Figure 7.14. The hive hut: a small sleeping chamber with a Slovenian AZ hive mounted in the base that vents into the sleeping quarters, creating an environment rich in hive scent and its therapeutic benefits. Photo by Ammon Cluff



		Figure 7.15. We can save you thousands of dollars in therapy—just lay down in a bee yard, with a bee suit on, and feel the buzz



		Figure 7.16. The fermented honey beverage known as jun is rich in probiotic organisms as well as the nutrients produced in the fermentation process. Photo by Ammon Cluff



		Figure 7.17. Colonies are graded in preparation for delivering hives for pollination. The grades correspond to the number of frames of bees within the hive. Contracts stipulate the minimum number allowed within a hive and the average number required to meet grower expectations. Prior to delivery, weak colonies are excluded from the load.



		Figure 7.18. We transport our hives at night to ensure their safety. We prefer to move bees when temperatures are between 44 and 50°F (7–10°C). Not too cold to chill the hives, but cold enough that the bees aren’t inclined to come to the entrance. Loads are netted in case of emergencies.



		Figure 7.19. Manufacturing our woodenware starts with boards like these. A sustainably harvested by-product of premium-grade redwood, they are produced by a family-owned-and-operated small business. They are a regional product, traveling from forest to mill to us within 40 miles (64 km).



		Figure 7.20. The interior of our woodshop—a busy place in our off-season. In the winter we take stock of all surplus equipment and plan for a suitable replacement volume of new equipment, as well as any that might be needed for expansion.



		Figure 7.21. We have problems with wax moths but even bigger problems with ground squirrels and woodrats. We keep our equipment open to the air until the cold weather comes and kills the moths. Before storing them for the winter, we stack them neat and tight to keep the rodents out.



		Figure 7.22. This fully assembled hive has all the components: bottom board, two hive bodies, inner cover/rim feeder, and migratory lid.



		Figure 7.23. We are grateful for our relationship with the honey bees, for it gives us a deep connection to the natural world and a sense of meaning and purpose in our lives. Working together as a family makes the whole experience a dream come true. Photo by Stella Starr



		Figure 7.24. Diggin’ Livin’. Photo by Ammon Cluff



		Figure C-1. Wendell Berry has been a long-time inspiration to us. His words guide us like a moral compass. We wrote some of them on the wall of our store, next to our family beekeeping mural, for all to read. Photo by Ammon Cluff
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