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PREFACE



I have always loved gardens and insects. As far back as I can remember, I was peering into the heart of our backyard roses, stirring up leaf litter, and climbing the apple tree to see what lived within its broad branches. One early yet vivid memory is of sitting on the edge of my sandbox, patiently watching a monarch butterfly emerge in slow motion from its gold-spangled, jade-green chrysalis. Underneath my grandmother’s hydrangea, an ant battle between two opposing colonies held me enthralled for hours. Garden leaf beetles looked like shining jewels to my wondering eyes—and the holes they left in leaves, inconsequential. Insects and gardens were inextricable in my childhood world. As it turns out, they are inextricable in the world we all share.


When I began to garden seriously, I knew I did not want to use pesticides. I was horrified to find that a popular organic pest management book suggested using all kinds of insect-killing poisons. Instead, I studied my garden and watched shimmering hover flies lay their eggs among aphid colonies, after which the aphids slowly disappeared. I rejoiced at the “parsley worm” caterpillar that turned into a glorious swallowtail butterfly—who can eat that much parsley anyway? At the community college where I studied horticulture, I gave the “correct” answers in my pest management course, then went home to the pleasures of my backyard menagerie. Later, I applied my garden learning to the nursery I owned. The natural enemies of pesky plant-munching insects became my friends and, fascinated, I later went on to learn more about them in my graduate studies.
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Bluebird
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Planting for beneficial insects
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Home for bats
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Bundling hollow reeds for bees





My garden was beautiful, humming with life, and the nursery prospered. It helped that I was, and still am, an inherently lazy gardener. When my son was a baby, and I noticed an infestation of whiteflies on my currant bushes, I thought, “Oh, I really need to do something about this.” But busy days went by and when I again visited that corner of the garden, the whiteflies were gone and I had a bounty of currants to enjoy! One day I noticed colonies of plump aphids jostling for space on a bank of lupines. Returning with my camera the next day, I discovered an army of soldier beetles feasting on them. Within a week, the aphids were gone and the soldier beetles had moved on.


Laziness, it turned out, paid off. So did curiosity. A close look at a mealybug colony revealed the camouflaged predator (a ladybug larva) in their midst. Solitary bees at a path’s edge led me to leave a bit of bare soil for them to nest. My milkweed patches were a crowded natural-enemy nursery. A hand lens revealed that the hordes had descended—the plants were festooned with orange aphids! The banquet attracted hunting and parasitic wasps, and the predatory larvae of lacewings, ladybugs, and hover flies, among other hungry insects—as well as the occasional bird. The ladybug’s orange eggs, nearly the same color and size as the resident aphids, were the hardest to spot. My well-established milkweed tolerated the aphid invasion fairly well, and I now grow it in infrequently used corners of my garden, protecting new plants until they can withstand the aphids feeding on them.


Certainly, I have killed my share of pests, insect and otherwise. I did not learn how to develop a beautiful, ally-friendly habitat overnight. Sometimes, I still step in to “disinvite” unwelcome guests. Fortunately, most pesky guests have natural predators. And a healthy garden is a haven for diverse life—plants, birds and other animals, fungi, microorganisms, and insects of all kinds. Such a garden is ultimately less work and better for the environment, and requires less, or ideally no, pesticides. As a bonus, by eliminating pesticides, we also protect the pollinators upon which we reply for much of our food.


Long ago, when I first began writing about natural enemies of herbivorous insects, my husband said to me, “Why don’t you call them garden allies instead?” Perfect! And that’s how I have come to think not only of the natural enemies of pests, but also the pollinators, decomposers, and other organisms that are part of any thriving garden. Now, I invite you to join me as I meander down the garden path, and meet some friends, both new and old—the garden allies.










INTRODUCTION





When we try to pick out anything by itself, we find it hitched to everything else in the Universe.—John Muir





Above, under, around, within, and beyond your plants, your garden is a constantly changing complex of connections. The garden food web is much like a spider web: gently pluck one strand and the vibration reverberates throughout the entire structure. Whether these organisms are friends or foes depends largely on how you, the gardener, perceive their place in your garden.


In these pages, we will explore a variety of common garden characters, large and small. We’ll look at what they do and why, and examine their interrelatedness with one another and with garden soil and plants. You will emerge a wiser, more effective steward of your land.


It’s not enough to just grow pretty flowers for our garden allies. Many natural enemies and other garden allies don’t even need pollen and nectar, but have different habitat requirements that we can supply. Garden design is just as important as careful plant selection, as it incorporates all aspects of supporting the organisms in a healthy garden. Observing and understanding what you see is a start. Let’s dig in.



ACTORS ON YOUR GARDEN’S STAGE


We will meet many garden allies in these pages, beginning with soil-dwellers and ending with birds and bats. You may learn things about them you never knew, including the myriad ways they can contribute to growing a healthy garden. Insects, however, are the stars of this book. Over 70 percent of this planet’s animal species are insects (some estimates are even higher), and they are essential to its continued health.


But we cannot talk about insects without first talking about plants, the original solar collectors. They are the only organisms, with very few exceptions, able to store the sun’s energy and convert it to food. Insects do a fantastic job of converting plant matter into food for other organisms. Thus, every animal on earth ultimately relies on plants for survival—sometimes directly (herbivores), sometimes indirectly (carnivores), and sometimes a bit of both (omnivores). Decomposers feed on all of the aforementioned. Additionally, most if not all insects are associated with at least one parasite that feeds on them; most have several. A majority of the following essays feature insects as leading actors in our gardens, as pollinators, decomposers, natural enemies, food for other insects and other creatures, and more. Everything, it turns out, is food for something else.


NATIVE VS. INTRODUCED?


Ecological concepts are woven throughout this book, for our gardens are truly ecosystems. As your understanding grows, you will find ways to take advantage of what the allies have to offer and to create or maintain conditions that welcome them. A key consideration in conservation biological control is that of “native” versus “introduced” plants.





COMING TO TERMS


What is biological control?


There are three kinds of biological control. Conservation biological control is the best method of pest management available to gardeners, and the focus of this book. By enhancing habitat (planting a beautiful garden) and simultaneously reducing or eliminating pesticides (healthier, less work, more fun), a positive feedback loop develops—and a garden will thrive with few interventions. Classical biological control is the importation and establishment of the natural enemy of an introduced pest (they are both introduced from the same part of the world). In augmentative biological control, a native or non-native insect is released as a short-lived solution.





Over the years, I have increased the number of locally native plants in my own garden. Why? Well, I value insects, birds, and other life they attract to my yard. It turns out that over 90 percent of herbivorous insects specialize on only certain plants. And they are most closely associated with plants native to their own environment, those with which they evolved. All those herbivorous insects attract and support predators such as ladybugs, lacewings, and many species of birds. Learn more about why we need plant-munching insects in our gardens (and thus native plants) in Doug Tallamy’s eye-opening book Bringing Nature Home.


Take the oak tree, one of my favorites. Oaks are known to harbor over 800 insect species, including many species of caterpillars, and yet we rarely notice them. What do we notice? Birds! Almost all terrestrial birds feed their babies insects. And over half of those insects are caterpillars, most of which are more or less host-specific, feeding on a limited range of plants. Oak trees, where native, are essential sustenance for many species of the caterpillars the birds eat. Non-native plants, in contrast, often attract or sustain less local fauna, sometimes dramatically less. If you love birds—and who doesn’t?—include plenty of native plants in your garden.


While I advocate for garden-friendly native plants, and there are excellent reasons to grow them, I am also pragmatic about gardeners. The truth is that few people plant entirely native gardens. We like to raise vegetables and to grow fruit, herbs, and beautiful flowers. If non-native hydrangeas remind you of your grandmother (they remind me of mine!), by all means plant some, even though they have negligible habitat value. Just be sure to include plenty of other plants that offer food and shelter to insects. A reasonable goal is to aim for at least half native plants. Many are attractive, and perform very well in home gardens. After all, they are well adapted to your area’s climate and soil. Always select plants with care, especially non-natives—plants that are an asset in one place may be invasive in another.


The categories of “native” and “introduced” also apply to animals. In the best situations, native creatures of all kinds live in relative harmony with the native plants. But certain non-native animals and insects are also here to stay. They are not necessarily a serious problem, and humans (in agriculture as well as in home gardens) adapt. Some, such as the tiny parasitic wasps that were introduced to control cabbage aphids, are welcome garden guests. But just as non-native plants may come in, gain a foothold, and rampage unchecked through landscapes (for example, Japanese knotweed or common knapweed), so, too, can some non-native animals or insects (the brown marmorated stink bug comes to mind).


Non-native insect pests usually have few natural enemies present, and even if we have an established habitat garden, we may want to act. When we do, we should always choose the method with the least environmental impact. Poisons, organic or not, can have unintended repercussions. Do not react hastily. Figuring out an appropriate, and effective, response can require a bit of research in the books and websites recommended in this book’s Recommended Resources. Try to understand what you are dealing with and what the best course of action might be, or, indeed, whether you must intervene at all. A resilient, self-regulating garden is a worthy goal!


ALLIES OR PESTS? GAIN PERSPECTIVE


The question often comes up: How can I tell a good bug from a bad bug? Of course, we know the pollinators are our allies, but what about all those other insects? I have a few tips, but first, I generally don’t think of bugs as good or bad. Instead I have learned to think of them in their ecological roles: as prey and predators, pollinators, decomposers, and so on. Why? Well, “good” or “bad” depends on so much. For instance, some insects may be destructive in one region, and not in another, or present a problem in only one short part of their life cycle, while proving valuable in another. The caterpillar eating the leaves of my monkey flowers soon turns into a beautiful buckeye butterfly. The fact is, we need the herbivorous insects, and the entire complement of the food web, for a healthy, pesticide-free garden. Most of our significant “pests” were imported here (often unintentionally), where they don’t have many natural enemies. Other insects have become pests due to drought or changes in climate.


I still use the term “pest” because sometimes insects are simply being destructive. One tip I can share is that if you only have a small population of a pest, it is unlikely to cause a problem. If you have an abundance of a particular species, learn its identity and life cycle before acting. Is it doing damage? What part of the plant is it damaging? How long will it be on your plant? Is it dining on a young plant, or threatening a prized centerpiece of your flowerbed? In a garden that has been designed to foster biodiversity, often we don’t need to do anything. A predator shows up, and the problem abates.





COMING TO TERMS


Herbivorous insects


Did you know that insects are estimated to make up over 80 percent of all documented species on Earth, and that herbivores comprise between 25 and 35 percent of all insects? Without insects, the environment would collapse. Herbivorous insects have an essential role. They are crucial in the initial steps of breaking down plant material. And in the process, they become food themselves, for birds, amphibians, fish, reptiles, and other organisms that can’t break down plants into digestible food. You can host plant-eating insects and still have a beautiful garden. It only requires a food-web perspective, coupled with thoughtful design and plant placement.







COMING TO TERMS


What is functional biodiversity?


Most gardeners think of biodiversity in terms of how many plant species live in their gardens. But all species—animals, fungi, bacteria, and more—contribute to biodiversity. How many individuals are there of each species? What is each species doing? Is it a pollinator, predator, prey, or decomposer? Are there other species that can take its place if it is impacted by a change or some unfortunate mishap? Functional biodiversity enhances the ability of a garden to be resilient and to self-regulate, bouncing back from disturbances. See Chapter 5 for a more complete explanation.





The truth is that less than one percent of insect species is harmful to our endeavors. Another small percentage benefits our crops and other human pursuits. Most are simply innocuous, going about their buggy business, oftentimes entirely unnoticed. “Pest” is also contextual. While I don’t want aphids on my rosebuds, they are essential food for many animals, and there are places in my garden where I don’t mind their seasonal presence. Without aphids, I ask children, what would happen to ladybugs? A world without them is unimaginable, of course, and I once caused a kindergartener to burst into tears when he realized the dire consequences of my question.


Keeping the food web in mind provides important context. For example, I once watched a tachinid fly larva emerge from a monarch caterpillar. It was gross, and fascinating, and I was a bit sad for the butterfly-not-to-be. It made me reflect, as I often have, on our attitude toward insects. The longer I study nature, the harder it is to find an easy answer to “how can I recognize the good bugs?” (Though I admit that I once taught a class titled “The Good, the Bad, and the Bugly”—I couldn’t resist.) No doubt, sometimes insects behave as pests, when they are damaging plants beyond an acceptable threshold. But an overall healthy ecology includes both prey—often herbivorous insects—and predators, and a shift in how we gardeners perceive them.


THE TROUBLE WITH PESTICIDES


Gardeners who want to reduce, or better yet, eliminate pesticide use (all of us, right?) would do well to learn about “conservation biological control,” the technical term for the art and science of enhancing natural-enemy populations, which I will explain in more detail in the pages ahead. Use pesticides minimally, if at all, and only as absolutely needed, first trying more benign methods. For instance, you can wash off an aphid infestation with a blast of the hose, and protect susceptible vegetables from marauding caterpillars or leaf miners with row covers.


Patience is a virtue with conservation biological control. Well-established gardens self-regulate more reliably when it comes to their inhabitants. If your garden is brand new, or you are transforming a former lawn to suitable habitat, it may take a while to reach that stage. In the meantime, use only mild organic pesticides (I am a fan of Sluggo and Safer insecticidal soap products), and carefully administer only to targeted areas.


The saying that an “ounce of prevention is worth a pound of cure” applies here. Your garden is less likely to develop problems if you have a diversity of plants, grow them in good, healthy soil, and pay attention to their needs and condition. Also, you will have better luck when you select plants that are regionally adapted and robust, and eliminate those that are prone to infestation. Non-native plants are often more prone to pests and disease. Gladioli, hibiscuses, and crape myrtles are good examples (some may be billed as pest- and disease-resistant, but many are notoriously vulnerable). Do some homework before purchasing plants, not only on the internet and in books, but also from local resources, such as garden clubs or the staff of a trusted garden center.


The truth is, pesticide use often backfires. This is because some individuals of the pest survive to reproduce. After a few generations, they become resistant to the pesticide. Secondary outbreaks, sometimes worse than the initial one, can occur. By now, predators—and I don’t just mean other bugs but perhaps reptiles, birds, fish, and other animals—are also sick or dead, having ingested the poison from their contaminated prey. Also, pesticides can kill the vulnerable pollinators we treasure. In short, pesticide use in your garden can wreak unintended ecosystem havoc.


As you use less pesticide and improve habitat, natural enemy numbers will increase and you will discover that pest species become less problematic. It’s a positive feedback loop. After a while, you may wonder why you ever reached for those “solutions.”


CAN PURCHASED BENEFICIALS REALLY HELP?


There are certainly times when purchasing insects is the best approach to a problem. A release of parasitoid wasps may be exactly what is needed to save a prized, mature tree from an invasive insect. Be aware, however, that many purchased biological controls will not be effective in a home garden. Some only work on a large scale. An example is the protozoan Nosema locustae, which farmers use for grasshopper control. Some simply won’t work as intended—they are mainly sold because of consumer demand. I’m sorry to say that ladybugs are an example (more on that in Chapter 4).


Purchased lacewings, on the other hand, establish resident populations when introduced to gardens. They dine on unwanted soft-bodied insects and more (full details are in the essay devoted to them). There are biocontrols that can be purchased for specific needs: beneficial nematodes (which attack soil-dwelling larvae of unwanted insects and pest nematodes), and bacteria such as Bacillus thuringiensis (which kills caterpillars; target carefully so desirable species are not harmed). But the truth is that if you have fostered plant biodiversity and provided for other needs such as water and shelter, you will rarely need to purchase insects or import remedies.


DO WHAT YOU CAN DO


Insects are key partners in maintaining the web of life and in supporting healthy gardens. Without insects, and the intricate relationships that connect them to plants and to other organisms, all life would ultimately collapse. By some estimates, a third of every bite of food we eat is the result of pollination—almost exclusively by bees—but the insects that are food for other animals, and those that regulate pest populations, also play a vital role.


Climate change, pandemics, and other stresses of contemporary life have increasingly turned us to our gardens for solace, for recreation, to create wildlife habitat, and to provide food for our tables. Now is the time to learn how to garden in a manner that supports continued life on the planet. The alarmingly sharp decline in insect populations, the “insect apocalypse” in the news, is not some abstract notion, but a stark reality if we do not act.


In the end, it is up to us, as human garden allies, to commit to environmentally sound practices (and to encourage our gardening friends and neighbors to adopt them). Nurture your soil, the foundation of any garden. Learn the design principles of ecologically healthy gardens. Install a bat box to help control mosquitoes. Bundle up some hollow reeds and tuck them in a protected place for native bees and solitary wasps to nest. Include some thorny shrubs for nesting birds, or a home for toads. Stop using pesticides and other garden chemicals. Choose native plants, not only milkweed for monarch butterflies, but plants for the other insects and native animals that rely on them. Create wildlife corridors with “habitat hedgerows” instead of traditional shrub borders. Grow some of your own food, start a worm-composting bin, and learn about seed saving.


Beyond your own property, you can do even more. Urge your local nurseries to stop selling regionally invasive plants. Participate in your neighborhood community garden. Join a local native plant society and botanic garden (and make some new friends). Volunteer there, or at your local school garden—they teach the next generation, and they need your help!



USING THIS BOOK


As I have mentioned, the majority of our garden allies are insects, so much of this book is about them, but we will explore many other garden organisms. While each essay can be read as a stand-alone, I encourage you to begin at the beginning, as new terms are introduced as the book progresses. I always define new terms; you can consult the Glossary and Index in the back of the book as well. Also, as you’ll see, the essays flow from one to the next. Some feature one small ally group, while others are much broader in treatment. Each finishes with a brief summary of pertinent facts and taxonomic information.


While telling many intriguing stories, and unveiling some occasionally surprising relationships (really, we need aphids!), this book alone is not enough. Do you have more questions about insects as you read this book? I hope so! I keep BugGuide.net handy for all my insect questions (it covers other terrestrial arthropods as well). Books, websites, podcasts, and online-streamed programs and training that promote ecologically sound gardening practices can also guide you and expand your knowledge. Good regional insect field guides are helpful, especially if they include photographs of different life stages. A small ruler may come in handy (and metric conversions are provided in the back of the book) and a good hand lens is indispensable for anyone interested in their garden’s microcosm.


Information and advice herein has been much improved by the dozens of scientists who have made suggestions and corrections. Their expertise is reflected throughout this book. It would take an encyclopedia to share all the amazing garden allies and their fascinating stories and interactions. I also maintain a Facebook page (facebook.com/Garden.Allies), where we can share tips and photos. This book, I hope, is but a beginning.









[image: Image]


A CLOSER LOOK AT “BUGS”


We fall into the habit of using the term “bug” to include all the small creatures we meet, but this really only properly refers to one order of insects. Admittedly, though, “bug” is convenient and widely understood, and I occasionally use it instead of “insect,” especially when I am referring to other arthropods and invertebrates along with insects.


The “true bugs” are classified in an overarching order called Hemiptera, distinguished by having piercing, sucking mouthparts (meet them in Chapter 5). True bugs are nested within the broader category of insects. Insects have three main body parts (head, thorax, and abdomen), three pairs of legs, one pair of antennae and, usually, two pairs of wings. Insects are themselves nested within the arthropods, which includes crustaceans, centipedes, millipedes, spiders, scorpions, mites, and ticks, and a few other interesting organisms—many are described in this book. Arthropods are nested within the invertebrates, animals without backbones, which include some other creatures we will meet ahead, such as earthworms, snails, and slugs.




COMING TO TERMS


What is an arthropod?


This is a word you will see often in these pages, and wherever gardens and their inhabitants are being discussed. Arthropods, animals with an exoskeleton, have segmented bodies and jointed appendages. Their exoskeleton must be shed (“molted”) in order to continue growing. In addition to the world’s many insects, other major groups of arthropods include crustaceans, which are mostly marine, myriapods (centipedes, millipedes, and relatives), and the chelicerates. Arachnids, which include spiders, mites, and ticks, are all chelicerate groups, as are scorpions and a few other forms not likely to be found in gardens.






CHANGING APPEARANCES AND LIFE STAGES


One thing to keep in mind when learning about insects is that they may have different appearances, behavior, and diets in different phases in their life cycles. The majority undergo “complete” metamorphosis: the familiar sequence of egg, larva, pupa, and adult (“holometabolous”). Others undergo “incomplete” metamorphosis: egg, nymph (or naiad for aquatic forms such as dragonflies), and adult, in which juvenile forms resemble adults (“hemimetabolous”). While hemimetabolous insects develop wings externally—think of a juvenile grasshopper’s short wings—holometabolous insect wings develop hidden from our sight, in the pupal stage.


We often use unique names for the different phases of insect life cycles to reflect their changing appearance. Thus caterpillars are the larvae of moths and butterflies, grubs are beetle larvae, maggots are fly larvae, and nymphs and naiads are commonly used terms when one is speaking of the “hemimetabolous” insects. Gardeners are sometimes amazed when they connect the dots and learn that this caterpillar is that butterfly’s earlier stage.


Mouthparts, an important feature used to classify insects, are the same throughout the life of hemimetabolous insects. With some exceptions, they generally eat the same food from juvenile to adult stages. Good examples of this are grasshoppers and true bugs. Holometabolous juveniles and adults, on the other hand, may feed on completely different food sources, and have mouthparts best adapted to each life stage. Thus caterpillars have chewing mouthparts and eat leaves, while the adult butterflies they become have siphoning mouthparts and are nectar feeders. How insects feed, of course, affects how we perceive their place in our garden, and how we may manage their presence.



HOW IS IT NAMED?


Scientific nomenclature can also give insight into types of organisms. For instance, knowing that in Greek “hemi” means “half” and “ptera” means “wing” sheds light on the meaning of Hemiptera and the two historical suborders, Heteroptera (different-winged) and the former Homoptera (same-winged).


I’ve provided common names if the animal described has one—many do not, especially among the insects. Some are descriptive, as in “paper wasp” and “roly-poly.” You might be intrigued to learn that there is a logic to many of these common names. When a bug’s common name is written as two words—for example, assassin bug, stink bug, and ambush bug—it belongs to the above-referenced Heteroptera, the “different-winged” insects. When “bug” appears as the end of a single word, however, the animal generally (but not always) belongs to a different group. For instance, ladybugs are beetles (Coleoptera), doodlebugs are antlion larvae (Neuroptera), and pillbugs aren’t even insects, they are crustaceans. Incidentally, the same rule holds true for other insect orders. Hover (syrphid or flower) flies and house flies are true flies, Diptera, while a dragonfly is in the Odonata, and butterflies are in the Lepidoptera.



CLASSIFICATION BASICS


Let’s pause for a moment and orient ourselves to scientific nomenclature—the “formal names.” The nested categories scientists use have conventions, and word endings indicate the category levels. Insect orders most often end in –ptera, meaning winged, for example, Lepidoptera, which means scale-winged. Here’s a quick example of how scientific classification of the spicebush swallowtail butterfly breaks down:




Kingdom: Animalia


Phylum: Arthropoda


Class: Insecta


Order: Lepidoptera


Family: Papilionidae


Genus: Papilio


Species: Papilio troilus (this, the scientific name, is called a “binomial” because it’s traditionally composed of two words, the genus and the specific epithet)


Common name: spicebush swallowtail





The binomial identifies a creature and always includes the genus (plural genera) followed by the specific epithet. Together, these describe the species. If the species is not certain or is unknown, or sometimes for the sake of brevity, it may abbreviated as sp. (singular) and spp. (plural). Returning to the example above, we can say quite precisely that the butterfly is Papilio troilus, or, less precisely, refer to it as Papilio sp.


Super- and sub-orders are not uncommon, and can be spotted by their word endings. When I discuss insect families, I often use the less formal family name, with an –id ending, and not capitalized. Thus, in referring to our Papilionidae butterfly example, it would be accurate to call it a “papilionid.” Consult the box at the end of each essay for fuller taxonomic information.


In talking about animal taxonomy (or plants for that matter), the term “taxon” (plural, “taxa”) is often used. It applies to any rank. For example, I might say “flies, beetles, moths, and butterflies, and the wasps, bees, and ants are each in their own taxon” or “common worm taxa include. …”


I use common names in the following pages, when they exist, and supply scientific names. (I have not always included the scientific names of plants, except where needed for clarity.)


Note: As we learn more about genetic relationships through DNA testing, taxonomists rearrange organisms into different related categories. Some things we can count on—one of those is name changes. Scientific names used here were current at time of publication.


FORM OR FUNCTION?


For our purposes as curious gardeners, it is rarely necessary to identify insects down to the species level. It can be a great challenge even for the experts. Most entomologists specialize in just one insect. And I don’t mean beetles, or even one family of beetles. Many are specialists in a single genus. This level of specialization still gives scientists plenty to study! An entertaining, insider picture of that realm and its ongoing progress can be found in paleontologist Richard Fortey’s wonderfully readable book Dry Storeroom No. 1: The Secret Life of the Natural History Museum.


As I consider the animals sustained in my garden, I have found it helpful to think not just in terms of what a given creature is, but what it does—this is the biological concept of “guild” (a group of organisms exploiting the same resources). Among our garden allies (and beyond), there is a flower visitor guild, a pollinator guild, a predator guild, a decomposer guild, etc.


You will meet many flower visitor guild members in these pages. There is often overlap—that is, many insects and other organisms appear in more than one guild. Not all flower visitors, for instance, are effective pollinators. The pollinator guild includes numerous insects, especially bees, flies, and butterflies. But the pollinator guild also includes hummingbirds and bats—animals that are not even closely related. Hover flies belong to flower visitor and pollinator guilds, but their larvae are in the predator guild. I like this way of thinking, because scientific names can change as we learn more about insects, but guilds that reflect ecological roles remain stable.


Now it’s time to get into the garden and see what creatures we may discover there. I invite you to go out and watch the insects visiting your flowers, gently lift a rock to see what is living underneath, get out the binoculars and observe the birds splashing in a birdbath. Explore your garden, and you will become more familiar with the garden allies you will meet in these pages.
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LIFE BENEATH OUR FEET


CASTING CALL: EARTHWORMS: WIGGLERS TO NIGHTCRAWLERS


DOWN UNDER: MICROSCOPIC DECOMPOSERS: SLIME MOLDS, PROTISTS & OTHERS


PART OF THE WOOD-WIDE WEB: MYCORRHIZAE, NITROGEN-FIXERS, MUSHROOMS & OTHER NUTRIENT FACILITATORS


HIDDEN ACTORS: SPRINGTAILS, MOSS PIGLETS & OTHER MICROARTHROPODS


THE ROLES OF ROLY-POLYS, POTATO BUGS & OTHER MACROARTHROPODS





The air into which plants extend their stems, leaves, flowers, and fruit is a virtual desert compared to the soil in which their roots seek anchorage, water, and nourishment. This is why the health and sustainability of any landscape begins with stewardship of its most valuable resource—the soil underfoot.


Soil is not simply a canvas on which we paint our beautiful plant picture, but a living substrate. A good gardener, before anything else, tends the soil, the foundation of the landscape. We think that we are growing plants, but really we are growing soil. When we proudly show off our prize tomatoes, we could just as proudly show off a handful of the fertile soil from whence they came. Fertile soil includes a complement of humus, organic matter that has decomposed until it has reached a stable state. We have many garden allies, seen and unseen, to thank for that.


As Leonardo da Vinci remarked long ago, “we know more about the movement of celestial bodies than about the soil underfoot.” It is still true today. Just about every available surface under our feet is teeming with life. Incredibly, even the thin film of water that coats soil particles and lines pores in the soil harbors microscopic organisms that navigate those minute spaces.


Fascinating stories emerge from the soil—stories about creatures as small and numerous as bacteria, as large as giant earthworms, and as musical as crickets. A mere teaspoon of soil may harbor over 1 billion bacteria. Most are beneficial; some bacteria can even break down pesticides and other pollutants. Oregon and Washington are said to be home to giant (but elusive) earthworms that smell strongly of lilies. To attract mates, Jerusalem crickets play the “drum” by beating their abdomen on the ground; each species produces a characteristic song.


We begin our exploration of garden allies with the mysterious goings-on beneath our feet. From microscopic, often bizarre-looking creatures to more familiar animals such as earthworms, the extraordinary soil food web is the basis of our gardens.





CASTING CALL


Earthworms: Wigglers to Nightcrawlers


Every garden includes a free fertilizer factory. A single earthworm may produce up to 10 pounds of nutrient-rich castings (worm manure) per year, while also improving soil structure and drainage.





Did you know that Charles Darwin was an earthworm expert and is largely responsible for bringing them to our attention and appreciation? Of course, he is best known for his theory of evolution by natural selection, but he studied many natural history subjects in depth. Orchids, carnivorous plants, barnacles, and coral reefs all fell under his encompassing scrutiny. In the case of earthworms, he devoted over 40 years to studying them, from shortly after he quit sailing the Beagle until near the end of his long life. During the time when Darwin was lying on his belly watching towers of castings forming on the surface of a pasture, worms were generally regarded as pests. And until the publication of his seminal book The Formation of Vegetable Mould, Through the Action of Worms in 1881, earthworms were not even deemed worthy of scientific attention. Now, thanks to him, we understand they are an important part of the soil food web. Indeed, Darwin is regarded by many biologists as the founder of soil science.


Gardeners now hold earthworms in high regard. But even so, few of us understand the full scope of their role, not only in the garden but in field and forest as well. You may know that they literally eat soil. Did you know most species also include plant material in their diet? They prefer to feed on that which is already decomposing (a process started for them by microbes). Also, many earthworms can eat their own weight in organic matter daily—can you imagine? By comparison, the average human consumes only about 3 to 5 pounds of food each day.




[image: Image]


Red wiggler (Eisenia fetida)





Earthworms benefit soil in other ways, too. Their earthwork is often impressive as they accelerate decomposition in the soil. Their tunnels create channels for penetration of roots, water, air, and nutrients. They can be especially useful in aerating compacted soil and save you the work of doing it yourself with equipment or back-breaking digging. Furthermore, their castings include soil particles and digested organic matter coated with mucus. This in turn creates aggregates that concentrate humus and improves soil structure. This is a rich source of nutrients in your garden ground.


Considering how important they are, let’s talk about garden practices that could harm these beneficial creatures. Tilling the soil is usually detrimental, as it can kill worms by cutting or chopping them up as well as collapsing their tunnel networks. It also destroys the soil layers, each of which harbors its own community of organisms. To increase earthworm populations, and develop healthy soil, I recommend no-till techniques. Build new garden beds by “sheet mulching” (cover compacted soil with layers of compost, mulch, and/or a cover crop). Wait a few months while the earthworms do their work, then plant in the enriched and loosened soil. (For more information on no-till methods, along with some important exceptions, I recommend Lee Reich’s outstanding book Weedless Gardening). Do not use garden chemicals, which can harm earthworms and other soil residents.


You can also invite or encourage earthworms in established garden beds simply by adding compost. For plants that need rich soil, I deposit a thin layer of compost as mulch twice a year and, as mentioned above, let the worms do the work. If your soil is very compacted, and you don’t have time to wait, go ahead and till as a one-time thing. Studies suggest that soil enriched with worm castings produces plants that are better able to resist pests and diseases—yet another good reason to welcome earthworms.




[image: Image]


Nightcrawlers (Lumbricus terrestris) mating





Earthworms are divided into three main groups. Epigeic worms, which include the common red wiggler used in compost bins, live on the surface of the earth and eat rotting organic matter. Endogeic worms live within the soil, build lateral burrows, and are the only worms that eat large quantities of soil. They have little effect on surface litter, preferring soils rich in organic matter. Anecic worms, also known as nightcrawlers, come to the surface at night to drag leaves and other organic matter down into their deep and permanent vertical burrows. There, the scavenged materials break down and release nutrients. Thus anecic worms play a central role in the decomposition of leaf litter and soil formation. It is safe to say that all earthworms have a profound impact on the soil food web wherever they are found.


Interestingly, these creatures have both male and female reproductive organs (that is, they’re hermaphrodites). Some are able to reproduce asexually (“parthenogenically”). Earthworms produce one to several eggs enclosed in a cocoon. Red wigglers may produce over 900 eggs annually, while nightcrawlers produce a mere 40 or so. Upon hatching, young worms take six months to two years to mature. Red wigglers live about a year; nightcrawlers may live as long as six years.
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