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Cultivating dedicated pollinator spaces has the added benefit of creating beautiful spaces we can enjoy, too.














Introduction:


Why Nature Could Use Your Help


One is never lonely when enjoying a pollinator habitat. Each day during spring, summer, and fall, I get daily visits in my half-acre garden in the suburbs of Raleigh, North Carolina, from butterflies, hummingbirds, and bees. The wildlife is briefly startled when I first open the door to step outside, but once I’m busy in the garden, they are not bothered by me. If I stand still, I can see and hear life all around me. Butterflies are fluttering, bees are buzzing, and the hummingbirds know when a flower has been refreshed with nectar.


Pollinators—butterflies, hummingbirds, and bees—are critical in The Bee Better Teaching Garden, my garden where I teach others how to support pollinators and about the work that pollinators do. Other pollinators, such as bats, beetles, flies, moths, wasps, and yes, even the common black ant, are also pollinators in my garden and are featured in my teaching, but this book provides in-depth descriptions of the main pollinators (bees) and our most beloved pollinators (hummingbirds and butterflies), along with the plants they prefer. When you create a haven for these pollinators, your care and efforts reap benefits for all pollinators, great and small.


With global issues causing habitat loss, such as rapid residential growth, overuse of pesticides and herbicides, agrochemical use, climate change—hurricanes, wildfires, and changes in phenology—where the life cycles of insects no longer align with the flowering or fruiting times of their host plants—it can be difficult not to internalize these heart-wrenching and disturbing headlines, becoming paralyzed and thinking all is lost. However, we can instill effective change by focusing our energy on creating pollinator sanctuaries in our backyards and communities. All habitats, whether it’s a balcony, container garden, a small lot, or acreage, are essential to the survival of pollinators. Every garden counts!
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A black-chinned hummingbird drinking nectar from a bloom.
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A female ruby-throated hummingbird seeking nectar from some scarlet bee balm.






By choosing to learn from this book, I know you want to do your part in attracting and protecting pollinators and supporting their beneficial effects on the environment. You will make a difference for all wildlife, especially pollinators, even if it is just one pollinator plant at a time.


The book is structured in five parts. First, a chapter about the history and motivations for cultivating gardens, plus the ins and outs of pollination and why it’s important, and what we can do to promote it. Then the four core parts:


Chapter 2: Butterflies. Butterflies are grouped into six families. Within each family, there are several genera and species. Covered within this book are four families (Pieridae and Riodinidae were omitted), as noted below. Butterflies seek nectar from plants. Pollination isn’t a priority, but by visiting a flower, they will inadvertently brush up against the stamen (male part) and the pistil (female part) of the plant, thereby playing a crucial role in the process of pollination. For butterflies, I’ve included nectar and specific host plants needed by specific butterfly species to lay eggs.


• Hesperiidae: skipper butterflies


• Lycaenidae: blues, coppers, hairstreaks, and gossamer-winged butterflies


• Nymphalidae: brush-footed butterflies, including monarchs, admirals, and those lovely painted ladies


• Papilionidae: swallowtails, where most have tails on their hindwings, such as the Anise, Eastern Tiger, and pipevine swallowtails


Chapter 3: Hummingbirds. There is only one hummingbird family—Trochilidae—which includes: Anna’s, Allen’s, black-chinned, broad-tailed, calliope, ruby-throated, and rufous. The hummingbird, like the butterfly, is only seeking nectar from flowers, and when they brush up against the stamen and pistil they aid in pollination by accident.


Chapter 4: Bees. There are seven recognized families of bees worldwide, with the five most common—and the ones covered in this book—being Andrenidae, Apidae, Colletes, Halictidae, and Megachilidae. The family Stenotritidae is found only in Australia, and the family Melittidae is mostly located in Central and South America. Bees seek nectar as their primary source of energy, and it is used to make honey. Bees also seek pollen for essential proteins and other nutrients to feed the developing larvae in the hive. While seeking these vital resources, bees also play a crucial role in pollination, transferring pollen from one flower to another and enabling the plants to reproduce. Flowers, in turn, have evolved various ways to attract bees, including their bright colors, fragrances, and nectar guides (patterns visible in ultraviolet light).
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A bumblebee gathering pollen.






Chapter 5: Native Plant Profiles. This book blends the sciences of ornithology, entomology, and botany, and in discussing plants and animals, the scientific names cannot be avoided. I have kept references to these scientific names as simple as possible, however. Just know that the plant profiles are listed by genus and species. If you want to add a native aster to your garden (and of course you do), look under the Aster pages to see if one is native to you. Additionally, within the pollinator plant profiles, I have also designated plant profiles according to their North American hardiness zones. If a listed plant is not native in your region, but will thrive in your hardiness zone, it is a distribution plant. You can also consider adding those to your garden. I’ll tell you about the following native plant genuses in chapter 5:


• Agastache


• Asters


• Columbine


• Coreopsis


• Crossvine


• Cup Plants


• Joe-Pye Weed


• Lobelia


• Lupines


• Monarda


• Mountain Mint


• Penstemon


• Phlox


• Rudbeckia


• Salvias


• Solidago


• Verbena


In this book, you will learn how to help pollinators by planting the plants they require. This book covers many of the host and nectar plants for butterflies, nectar plants for hummingbirds, and the best nectar and pollen plants for our native bees. For example, I write about various species of Joe-Pye weed, including Eutrochium fistulosum. This plant is hollow stemmed, an important nesting site for various solitary native bees—a bonus beyond nectar and pollen. And, while honeybees are not native to North America, and their floral preferences aren’t necessarily native either, honeybees are so vital to our pollinator habitats that I would be remiss in leaving them out.


The pollinators will find you. Plant the plants, hang the hummingbird nectar feeder, and add nesting sites for solitary bees. You’ll be amazed. Take it one step at a time, but please do take that step, and congratulations on being part of a movement of pollinator habitat creators!
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Bignonia capreolata, commonly known as the crossvine.














CHAPTER
1



Getting Started


Initially, our ancestors gardened for food. As interest in ornamental gardening grew, certain plants became fashionable among those who could afford it. That was especially true during the during the Dutch Golden Age. During the “Tulipomania” of the 1630s, a single tulip bulb could cost as much as a house.


I can imagine the showiness of new colors and color combinations of tulip petals, once opened on frigid fields for the first time, warming hearts. The snowdrops, too, arrive at a time when tiny treasures emerge from the snow. (About 40 years ago, gardeners became fascinated with snowdrops—an obsession dubbed “Galanthomania,” named after the genus Galanthus.) For some, discovering a snowdrop’s yellow spathe or an unusual placement of a green dot excites the senses.


My excitement for gardening, however, comes from different pleasures. I plant for pollinators, including umbel-shaped inflorescences for butterflies to alight on, tubular-shaped flowers for hummingbirds to delight in, and I admire the creative ways native bees seek nectar. I also enjoy watching the honeybee sip nectar and collect pollen to provide for their brood and honey lovers around the world. Let us create a new mania—Pollinator Mania!




[image: A small copper butterfly (Lycaena phlaeas), nectaring on knapweed flowers in July.]




A small copper butterfly (Lycaena phlaeas), nectaring on knapweed flowers in July.







Rebuilding Habitat Intentionally


In all those decades between tulips in the 17th century and snowdrops in the 20th, other plants and styles became a fascination—ferns, orchids, food, and repeat. Then there were designs, such as formal, cottage, and naturalist gardens; repeat. It seems we are never satisfied. But times have changed. A pollinator garden is more than a style—it’s a need for our society to function effectively. We know that pollinator gardening is not a trend, just as living is not a trend, and we would like to see it continue. We want to do our part to help the Earth.


It may take some time, but you will eventually see butterflies, hummingbirds, and bees enjoying your garden. If you are planting a new garden, be patient. Perennial plants take time to mature. Gardening is truly a leisurely lifestyle, not a rabbit race. The expression is:


“First year they sleep, second year they creep, third year they leap.”


Our collective efforts can rebuild local wildlife habitats, one pollinator at a time. Once you start with one pollinator, such as bees, and see the results, you can go on to attract more, maybe hummingbirds, then butterflies. Even if you have a formal landscape, there is always room to carve a space for habitat gardening. Most of the suggested plants in this book benefit all three pollinator groups—butterflies, hummingbirds, and bees.


Working in the Garden


Gardening isn’t a one-and-done endeavor. Thank goodness—this leaves room for us to grow and learn! Gardening evolves as we develop our understanding of nature. Don’t feel overwhelmed, though—starting small is the best way to begin your journey into thoughtful pollinator gardening.


If you’ve already laid the groundwork for creating a garden, this book will guide you in adding the best plants to attract butterflies, hummingbirds, and bees. Each species has specific needs, some very specific, such as the monarch’s requirement for a host plant in the milkweed family Asclepiadaceae. Native bees have specific nesting needs, and we can also make nesting sites.


When purchasing plants, I recommend buying three or more of each, to increase the visibility from up above, and as they will be clustered together, less effort is needed for the pollinators to feed.


The Meaning of Earth Day


While the 1960s highlighted social injustices, the 1970s focused on environmental improvement. The Clean Air Act was initially passed in 1963, but the 1970 amendments significantly improved it.


In 1970, I was a curious and adventurous 14-year-old. I spent my daylight hours discovering new adventures in nature and the environment. I knew I would grow up working toward bettering the environment, and I did—I went on to become an air pollution engineer, researching and trialing test methods to measure emissions from industrial smokestacks, considered “stationary source emissions.”


Even today, as a writer specializing in sustainable gardening, wildlife habitats, and the plants that benefit pollinators, I strive to inspire others to take up the cause. April 22, 1970, was the first Earth Day; I remember it well. I celebrated by visiting my beloved field across the street, barefoot and running through acres of flatland, filled with cattails providing food, shelter, and nesting sites for various wildlife. A small Chesapeake Bay tributary was on the far side of the field; thus, between the two, I was offered an opportunity for endless fascinations. (Those cattails were likely the southern cattail, Typha domingensis.) Today, that area is a ball field.


The Clean Water Act was passed in 1972, establishing a nationwide approach to protecting water quality and regulating the discharge of pollutants. (My husband is an industrial wastewater engineer; like-minded individuals tend to gravitate toward one another: we got married in 1988.)
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As temperatures warm, monarch butterflies become a bit more active. This provided a surreal experience for Nathalie Beauchamp during a visit to the monarch butterfly overwintering site in Mexico.






In the winter of 1975, Dr. Fred Urquhart’s scientific team discovered the monarch overwintering site for those migrating monarchs east of the Rockies. Not only did we learn about this wintering site, but we also gained insight into its significance for the people of Mexico. The Day of the Dead is celebrated on November 1 and 2. Around this time, the monarch butterfly returns to its wintering site in Mexico, so the locals have long associated the monarch butterfly with the souls of the deceased.


Enemies of Pollinators: Herbicides


Herbicide use poses a threat to pollinators and the broader web of life, which includes us. A popular herbicide is glyphosate. When used safely, following label instructions, the EPA has found no risks of concern to human health. The EPA has also found that glyphosate is unlikely to be a human carcinogen. But are homeowners using glyphosate properly? Clients often ask me, when mixing concentrated glyphosate with water, is adding more active ingredients better? (A term I frequently hear is “sweetening the pot.”) No, it isn’t, I tell them.




Glyphosate Use in the Habitat Garden


Glyphosate has strict requirements for its use. If you use glyphosate, are you following a strict application protocol? In my home garden, I don’t use glyphosate. It is just me and my garden hoe. However, if you choose to use glyphosate, follow the glyphosate application protocol.


• Always read and follow label instructions.


• Apply on a calm, dry day with temperatures above 60°F.


• Spray directly onto the leaves of target weeds.


• Avoid contact with desirable plants.


• Wear protective gear such as gloves and eye protection.


• Ensure the treated area is completely dry before allowing people or pets access.







[image: Lawns are essentially a desert for pollinators.]




Lawns are essentially a desert for pollinators.






In agriculture, certain crop seeds are genetically modified for use with glyphosate. This means the genetically modified seeds can now receive this herbicide spray to rid weeds, leaving the modified crops untouched. These crops include alfalfa, canola, corn, cotton, sorghum, soybeans, and sugar beets, and maybe more.


The farmlands that use these genetically modified seeds are creating pollinator deserts once herbicide is applied, wiping out host plants and the pollinators that need them for survival. The use of glyphosate-ready genetically modified crops leads to the killing of milkweeds from fields, the monarch butterfly’s only host plant, contributing to the monarch’s decline.


Enemies of Pollinators: Habitat Loss and Climate Change


Urbanization and ever-increasing infrastructure development have significantly impacted our environment, leading to the loss of wildlife habitats. Pollinators cannot find enough food or the right food quality, high in nectar and pollen, for survival. With increased rainfall, droughts, hurricanes, wildfires, and other natural disasters, climate change is furthermore threatening the habitats of pollinators, making it difficult for them to survive. Migratory pollinators need consistent sources of pollen and nectar; if there are gaps between one flowering area and another, pollinators may starve. We need to build a pollinator highway. Each of us can help make that happen.
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Clear cutting damages important habitats.







Plan for Food in Every Season


Phenology is the study of cyclic and seasonal natural phenomena. Phenology, in part, is about the timing of a pollinator’s arrival and if or when their preferred plants are available. We are starting to see shifts in bloom times and the arrival of pollinators. So far, the bloom cycles in my garden have been long enough to accommodate pollinators, but will they always be in sync as the weather warms earlier? With plants blooming earlier, will the columbine still bloom when the hummingbirds arrive from their long migration?


At her best, nature has built-in mechanisms to help pollinators thrive, with plants evolving to have differing flowering times throughout the year so that there is decreased competition for pollen and nectar. Providing pollinating plants that flower throughout the seasons is essential to ensure a continuous food supply and nesting materials for various pollinators. Let’s get into the seasons and how we can work with them now.


Spring


Pollinators require early-blooming plants to provide food after hibernation or northern migrations. Bulbs, spring ephemerals, and spring-flowering fruit trees pollinate during this time. In my home garden, I have something in bloom every month of the year. Finding a bumblebee emerging from a winter slumber to sup on nectar from any available flowering plants is not unusual.


Summer


The peak of our summer’s flowering season is also the peak of pollinator populations. I enjoy nothing more than having my morning coffee (thank you, bees, for pollinating the coffee plants) on my back covered porch and watching the pollinators feed. I can always count on the hummingbirds first thing in the morning since they know to revisit the nectar flowers they drained the day before. I often find bumblebees sleeping on their nectar source. Butterflies are cold-blooded and must wait until it’s warm enough, later in the day, to fly. I’ll find butterflies basking in the sun on the stone steps before they can take flight, waiting to warm their flight muscles; most butterfly flight activity occurs when temperatures are between 70°F and 85°F.
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A peak summertime view of Raleigh’s Prairie Ridge Ecostation, the outdoor extension of the North Carolina Museum of Natural Sciences.
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Stick piles and leaf litter provide overwinter sheltering spaces for pollinators.






Fall


My experience speaking with gardeners has been that fall gardening gives way to football, school, soccer, and other family events, and autumn gardening is often forgotten. However, planting fall-blooming flowers is just as important as having summer-flowering delights. Even if you are too busy to tend an elaborate garden, aim to plant for pollinators in a low-maintenance, sustainable way. A fall habitat provides late-blooming flowers for the many pollinators that need fuel before bee hibernation and for the southern migrations, such as monarchs and hummingbirds.


Winter


If you lack winter-flowering plants, there are still ways to help the pollinators. For one, leave decaying plants alone. If you prefer a tidier space, cut the stems back, leaving a height of six to eight inches. These stems can shelter or host pollinating insects as they overwinter. Leave a stick pile, leaf litter, and uncovered north-facing soil so the queen bumblebee can dig her hole to hibernate. Nesting sites become fragmented through housing development, road construction, and farming, and if you maintain a pristine garden devoid of these natural nesting grounds, you will contribute to the losses. We can do our part by providing pollinator habitats within reach of food and clean, shallow water sources.


Pollination Basics


Pollination is what makes our ecosystem strong and healthy. Those fruits and treats you love—almonds, coffee, apples, avocados, blackberries, blueberries, cherries, chocolate, cranberries, eggplant, figs, grapes, lemons, limes, oranges, peaches, pears, plums, raspberries, and so many more—are made possible by pollination. Personally, I would be lost without my morning cuppa coffee!


For pollination to occur, several steps need to take place. First, pollinators need to be lured in by a flower’s generous offerings of color, smell, or nectar. While feeding and visiting a garden, these pollinators brush against pollen and carry it with them as they move from flower to flower. Next, this pollen needs to travel from the flower’s male part, called the anther, to the flower’s female part, called the stigma. This fertilization process later yields the fruits and seeds that both wildlife and our society need to function. Bees are the masters at this and are essential pollinators. Butterflies and hummingbirds are only seeking nectar, so I think of them as accidental pollinators, but they do their part.


Blueberries, cranberries, eggplants, peppers, potatoes, and tomatoes house their pollen in poricidal anthers—tube-shaped anthers that open small pores to release pollen. These anthers are inside long, narrow flowers. To release the pollen, bees will perform what’s referred to as buzz pollination—a method of pollination where bees use vibrations to release pollen from flowers. Bees must shake the anthers to release the pollen. They accomplish this by placing their thorax close to the anthers and contracting their flight muscles at about 400 hertz (400 cycles per second).


About 8 percent of fall-flowering plants require buzz pollination. Bumblebees, mining bees, and sweat bees are effective pollinators of these crops. In addition, even plants with non-poricidal anthers, such as pumpkins and squash, benefit from sonication.



The Big Four Factors for a Habitat Garden


There are four major factors to consider when creating a garden intended to be a habitat for pollinators. These factors are the elements pollinators require to survive and thrive.


1: Food for Pollinators


The more food sources you have, the greater the variety of pollinators you’ll attract. The highest-quality food sources that you can use are regionally native plants, which can typically support ten to fifty times more local pollinators than non-native plants. You can also supplement the naturally occurring food for hummingbirds with nectar feeders and manmade houses, and hollow-stemmed plants for bee nesting sites.


Remember to think about more than just the summer growing season. Pollinators need nectar early in the spring, throughout the summer, and especially into the fall. Choosing plants that bloom at different times will help create a bright and colorful garden that benefits both you and pollinators.


Also, food needs should be considered at different life cycle stages for pollinators. For example, the butterfly larvae feed on specific host plants (depending on the type of butterfly). At the same time, adults sip the nectar of most flowers with an umbel shape, providing them with a landing pad for butterflies to alight.


2: Water Sources in the Garden


Water is essential for drinking and bathing, and a clean, reliable water source is crucial for creating a healthy habitat. Providing water can be as simple as adding a birdbath. To attract a greater variety of pollinators, add water in multiple locations throughout your garden, at varying heights. It’s essential to provide water year-round, even in the winter and especially during times of drought. Locate the water source with an easy view to make it entertaining for the gardener and also to keep an eye on to see when refreshing is needed.




[image: Bees drinking from a birdbath. Birdbaths are great multipurpose additions to any garden.]




Bees drinking from a birdbath. Birdbaths are great multipurpose additions to any garden.
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Wax mrytle provides shelter for pollinators.
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Solitary bees need hollow spaces for nesting.






3: Cover


Pollinators need cover to protect themselves against the elements and predators. Having a place to escape the threat of pending danger will attract more pollinators to your garden. Various plants, ranging in size, height, and density, including trees, shrubs, perennials, annuals, vines, and ornamental grasses, can provide ample cover and increase your success in attracting pollinators


4: Places to Raise Their Young


Sources of cover also provide a safe place for your pollinator friends to reproduce and nurture their young. Dense shrubbery and understory trees offer secure areas for hummingbirds to nest in a backyard. Leave hollow-stemmed stalks for native bees as nesting sites or build one of your own (see pages 110–11).



Mulch and Its Benefits


Sustainable gardening practices will also benefit your pollinator habitat. Control non-native and invasive species and reduce or eliminate the use of pesticides, herbicides, and fungicides.


Mulching around plants helps by suppressing weeds, retaining moisture, controlling soil erosion, winter heaving, and slowly breaking down to add natural fertilizer. Additionally, when rain seeps through the mulch in your garden, the mulch improves water quality by filtering out pollutants.


Turning Lawns into Pollinator-Friendly Habitats


Lush green grass has been an American staple since the end of World War II. My parents had a lawn, and my job was to mow it weekly, removing any “evil dandelions” (their words, not mine), and use an edger on wheels to keep the lawn edges nice and crisp. Neglecting those chores would lead the neighbors to gossip about our unkempt yard. The one worthy plant growing in my parents’ lawn was a green glade of grass.


During the mid-century in the United States, specifically beginning after World War II, veterans and the rising middle class found affordable housing and a plot of soil to sow grass; land, albeit small, to grow their grassy plain. My parents were among them.


During World War II, significant product developments were made to enhance the suburban homes and lawns, and those products were gaining popularity. Clover could be eliminated, allowing only blades of grass to sprout, and its role in the ecosystem filled by commercial products. Those products included fertilizers, pesticides, and other amendments. My parents followed this modern approach. Without clover’s nitrogen-fixing function, grass lawns deplete soil nutrients, so fertilizers, particularly nitrogen, needed to be added.


A cycle was begun. Supplementing with nitrogen and overusing pesticides, herbicides, and fungicides pollutes groundwater and surface waters through runoff, harming wildlife. Modern Americans use more than 80 million pounds of pesticides on their lawns and gardens every year.
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Shredded grass and dried leaves are perfect for creating mulch beds.






There is a better way—a pollinator lawn. Pollinator lawns are a tight mix of grasses and low-growing pollinator plants such as clover. They are all green, like traditional lawn grasses, but offer high-quality nutrition to pollinators and feed the soil instead of functioning as a biological desert.


Changing your lawn is not an all-or-nothing proposition. Grass lawns, to many, invoke deep-seated feelings, and you don’t need to stoke discontent to achieve your goal of re-greening the environment around you—you can start small by adding beneficial plants and reducing the size of the grass lawn, a bit at a time.


The Magic of Clover


Clover works just as well above ground as it does below. Pollinators feed on clover blooms, and clover is considered North America’s most critical group of honeybee plants. There are several species of clover, Trifolium spp., and all are good fodder plants, cover crops, and green manure.


As a legume, clover fixes nitrogen, enriching the soil and improving lawn growth. Mow the lawn weekly; no supplements needed. Given its environmentally friendly and low-maintenance nature, although not native, clover is undoubtedly a great option as a sustainable lawn replacement.
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