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Introduction





Tending a garden is one of the most rewarding, soul-nourishing, and therapeutic endeavors. The smell of the moist, dark, loamy soil, warmed by the sun and dampened by spring rains, is invigorating. There is a simple joy in plucking a perfectly ripened, sun-kissed, juicy cherry tomato off a vine and feeling its warmth in your hand, then kneeling down to pull an eager weed (or 20). The gentle symphony of birdsong accompanies morning strolls through the garden along with the mesmerizing dance of bees flitting from flower to flower.


As recently as three generations ago, gardening was not only a way of life, it was a means of survival. Our great-grandparents canned and preserved, stored and saved seed not as a hobby but as a necessity to feed their families. Homegrown produce was fresh, healthy, and inexpensive; and gardening was then what today we would call environmentally conscious. People ate what was in season because that’s what was available: Berries, tomatoes, peppers, beans, and fresh produce from the garden were consumed and preserved in summer. Apples, potatoes, squash, and root vegetables were stored in cold cellars in fall and eaten over winter, along with preserved foods.


Today, grocery stores brim with offseason produce even in the darkest days of winter. Chilean grapes, tropical fruits from Vietnam, berries from Mexico: Our perishable produce is now flown fresh on jumbo jets and carried on refrigerated trucks for thousands of miles, to the detriment of not only its nutritional quality but also the planet.







The Environmental Costs of Industrial Agriculture





In 1975, less than 5% of the fresh vegetables consumed in the United States were imported. By 2021, that number increased to 50% to 60% for fresh fruit and 20% to 38% for fresh vegetables, according to the USDA Economic Research Service. Similarly, nearly 80% of the fresh flowers sold in the States are imported from South American countries such as Ecuador and Colombia (an after-effect of trade agreements and tariff cuts implemented by the US government at the expense of American flower growers). This reliance on foreign imports comes at a steep environmental cost.


A large carbon footprint. Due to the high perishability of fresh produce and flowers, they must be shipped quickly—which means a larger carbon footprint. By United Nations estimates, growing and processing food accounts for one third of all greenhouse gas emissions, and moving produce generates twice the amount of CO2 as growing it.


Destruction of ecosystems and soil. It’s not just CO2 emissions in transport we should be concerned with: In many parts of the world where our produce is imported from, large swaths of grassland and forest have been cleared for grazing and farming, leading to soil erosion and contamination. Our domestic agriculture isn’t doing much better: Tillage and overwork of the soil leads to an average topsoil loss of approximately 5.8 tons per acre per year, while it takes an estimated 1,000 years to build 1 inch of topsoil.


Pesticide residues. Of more concern: A 2015 Food and Drug Administration report indicated that almost 10% of imported fruit violated regulations for pesticide residue, compared to 2.2% of that domestically grown. And pesticide use is increasing globally each year—including in our home gardens. This comes at a time when insects are struggling more than ever in recorded history. A 2019 study published in Biological Conservation found that 40% of all insect species globally are in decline, and one third are endangered. This decline sends shock waves through global ecosystems and will inevitably impact human health as well.


Increasingly, pesticides, fertilizers, and herbicides are also sold to home growers, as companies that make agricultural products recognize the potential revenue in the home gardening market. Expensive bottled and bagged “solutions” have become the usual recommendation for every problem in the garden. At every turn, we are offered conflicting advice and information, resulting in expensive gardens at best and damaged soil at worst.
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These fresh, pesticide-free cherry tomatoes were harvested straight from the garden.
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Are Home Gardens Any Better for the Environment?





Although it may seem that farms are to blame for environmental degradation, we home gardeners have a part to play. Urban farms and home gardens can provide many social and environmental benefits, but their carbon footprint is often higher than that of large-scale conventional farms. A recent study published in Nature Cities found that home gardens and agriculture can produce 57 percent to 75 percent more carbon emissions per serving of food than industrial farms due to the use of new materials for infrastructure, such as raised beds and greenhouses.


The carbon footprint of gardening products. The construction of garden beds using newly manufactured materials, such as steel, plastics, and commercially produced bagged soil mixes, contributes significantly to a higher carbon footprint. The production, transportation, and disposal of these materials often involve energy-intensive processes that release greenhouse gases.


In contrast, growing in-ground, or using upcycled or renewable materials like repurposed wood, locally sourced compost, or natural stone, reduces reliance on new resources and minimizes emissions. Shifting to sustainable garden practices mitigates the environmental impact of gardening, lowering its carbon footprint.


Turning back to traditional methods. We’ve forgotten traditional ways of gardening—the methods practiced before gardening became a profit-driven endeavor and plastic became commonplace. We’ve lost sight of seasonality and sustainable growing practices, at a steep cost to our planet and soils.


This all may seem depressing, but we make a real impact with our choices. It is clear that the planet would benefit from a change in trajectory, and that change starts in our own backyards and balconies: with regenerative gardening.









A Better Future Through Regenerative Gardening





Regenerative gardening is a way to garden that is more affordable than conventional methods, requires few (if any) purchased “solutions,” embraces the ecosystem, and considers the repercussions of our actions on the environment around us, no matter how small our garden. It provides a way to garden in harmony with nature, and it not only supports but builds healthy ecosystems. After all, gardens have existed for thousands of years, but the synthetic amendments and ecosystem-decimating pesticides now commonly found in garden sheds are relatively new.


Before we launch into the full definition of regenerative gardening, I’d like to recognize that our current understanding of regenerative gardening originates from ancient Indigenous techniques, and we are indebted to those people who preceded us for their knowledge. Regenerative gardening combines those practices with modern knowledge of soil microbiology. This style of gardening emphasizes quiet patience, understanding for all living beings, and scientific understandings of how soil functions to create thriving gardens. It focuses on the regeneration and renewal of the ecosystem and the creation of sustainable practices. Simply put, it is the uncomplicated way of gardening that nature intended, a far cry from expensive bottled-and-bagged gardening methods. The practice considers nature to be a key partner rather than a disposable resource.


Regenerative gardening supports food security and cleaner air, water, and soil—giving us hope for a better climate future and a healthier planet.
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My Grandpa Pat works in a cornfield on our family farm in Blooming Prairie, Minnesota, in 1972.











How I Came to Regenerative Gardening





The fifth generation of a farming family, my sister and I were the first who didn’t grow up on the farm. Our family farm in Minnesota now grows just corn and soybeans but used to cultivate a much more diverse range of crops and livestock—wheat, oats, peas, hemp, dairy cows, pigs, chickens. This is the tale of many farms, overloaded with debt and struggling to turn profits, leaning on government subsidies of conventional crops to help buoy them through difficult times and high operating costs. As a young man, my dad saw the financial struggle his father went through. He decided to leave the farm and join the Army so he could attend college and pursue a different path. We grew up in the suburbs of Denver, far removed from the farm life.


From family farm to small-scale market farm. While I’ve always felt the drive and desire to farm, I long believed that not growing up on a working farm put me at a disadvantage. In 2018, I started my own small-scale market farm in Colorado to gain hands-on experience managing land holistically and sustainably. I applied my own theories plus research centered around regenerative agriculture with a twist: using the fewest inputs and as little money as possible. My lack of experience with large-scale conventional farming actually gave me a serious advantage. I didn’t know much about the synthetic fertilizers, herbicides, and pesticides that are often used on farms, and I had never relied on turning the soil through tillage each year at planting time. Since I hadn’t been raised using conventional farming practices, I came in with an open mind, ready to experiment.


Take care of the soil, and it will take care of you. I remember a visit to the family farm when I was around 10 years old. My dad took me out into the verdant fields, scooped up a handful of rich, loamy soil, and said, “See that? There’s no other soil like this in the world. Whatever you do, take care of this soil, and it will always take care of you.”


Now, nearly 30 years later, with the land rented to a farm tenant, I look at the same soil, but no longer with reverence for the effortlessness with which life had once seemed to spring from it—when I see it, my heart aches with the worry of carrying a generational farm into the next century. The soil is noticeably lighter in color. Sandier. Tests indicate it is becoming more acidic, and the farmland is noticeably sunken compared to the unplowed hedgerows surrounding it, due to erosion. The same two crops have been grown repeatedly in the soil for the last 50 years. When I drive across the Midwest on trips to the farm, the route is punctuated with winds blowing that rich topsoil across the roads and into culverts and ditches.


Every family reunion involves discussions around farming: “How’re the crops looking this year?” And in a way, there is comfort in the redundancy of these conversations. But I have always wondered if the soil itself—if it were as important as my dad led me to believe—should be more central to the conversation.


It wasn’t until I was much older and started my own farm that I recognized the importance of the soil beyond what I ever could have foreseen. Healthy soil can mean the success or failure of every plant. Problems with disease or insects decimating your garden plants? It’s likely related to the soil. Your soil can be the secret to your success—or it can be the cause of an expensive and demoralizing failure.


Cutting the cost of gardening. For many, gardening has become a bit of a financial joke—“I grew this tomato and it only cost me $200!” is often chortled about in gardening circles. In a way, the act of gardening has become a wealthy person’s hobby. It should come as no surprise that somehow corporations have capitalized on people’s desire to grow their own nutritious produce. In American society, if we can monetize it, we do. But through much of the twentieth century, families were growing their own productive home gardens without the use of most of the store-bought products we have today. During the 1940s, for example, Victory Gardens were grown across the US.


On our farm, we have managed to slash our expenses and support a dynamic ecosystem by completely eliminating the use of pesticides, fungicides, and costly fertilizers. These have not been applied since the first year of our farm (before I knew better). And it turns out that producing homegrown, juicy, incredibly flavorful tomatoes by our methods is significantly cheaper than people have been led to believe.










Changing Our Beliefs Around Gardening





Many garden amendments were initially developed for agricultural use, and their spread to home gardens has had devastating effects. Home garden and lawn soils have been found to contain incredibly high levels of phosphorus and nitrogen due to over-fertilization, to the detriment of soil life as well as aquatic life, thanks to eutrophication (depletion of oxygen in the water) and algae growth from lawn fertilizer runoff.


Many people have become convinced that our own native soils are unsuitable for gardening, unfixable, and that the only way to be successful is to install costly manufactured raised beds and fill them with purchased bagged soil. This is a fallacy, and an ecologically damaging one. The complex network of soil life is responsible for mineralizing existing nutrients in the soil and converting organic matter into usable nutrients for plants to use—if we only allow it to.


Even the poorest of soils can be brought back to health. Productivity and soil health can be restored relatively quickly, on any scale—and it’s much easier (and more affordable) than you might think.


As a market farmer practicing regenerative agriculture, I’ve spent years implementing these practices. Through my study of soil health, both through practice and through nearly religious nighttime sessions with a microscope, I’ve assembled this book: a true guide to regenerative, ecologically influenced gardening. The most incredible part of this method is how amazingly fulfilling it is to garden following these principles. Better yields and more successful plants are, of course, very satisfying—but even more so is the knowledge that regenerative gardening is better for the planet, more cost effective, and more emotionally fulfilling. The garden becomes a study rather than a struggle, and even failures are viewed with an investigative perspective—an excuse to delve further into the fascinating intricacies of soil health, butterfly effects, and paradigm shifts.


[image: The author planting a shovel into the soil in her garden]
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Before: Our new farm in Colorado had many invasive weeds, including thistles and Siberian elms, but the clay soil had potential to support great biodiversity.
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This aerial view of the farm shows carefully planned native plantings around the perimeter of the main production area with pockets of habitat throughout the landscape. These plantings provide food, shelter, and breeding spaces for pollinators and beneficial insects, helping to balance pest pressure naturally.











Organic Versus Regenerative





Regenerative and organic growing practices are not the same thing. Organic growing is done using only USDA-approved organic products—but it is important to know that included in these approved products are broad-spectrum pesticides (pyrethrin, insecticidal soap, garlic oil, and other “natural” broad-spectrum pesticides that are still considered organic despite their wide-reaching impact on the ecosystem and bees in particular). Additionally, organic sources of fertilizer can still be overapplied, to the detriment of the soil life and pollinators. In many ways, organic gardening can still fall into the trap of treating symptoms rather than addressing root causes. It’s a step in the right direction, but it’s not the final destination.






Prioritizing the Health of the Ecosystem





Regenerative gardening, on the other hand, focuses on growing and regenerating soil and the garden as a piece of a living system—the health of which is always central, with the successful garden as a by-product. Regenerative gardening practices mean no pesticide sprays or granules and zero synthetic fertilizers: These chemical products interfere with the natural processes of the soil and delicate ecosystems. Most importantly, the health of the soil and ecosystem is always the main focus—this is the key we will return to throughout this guide. This method invites a shift in thinking from control to collaboration, from intervention to observation.


For this method to be successful, it becomes necessary to reprogram your modern gardening mind. Leave behind your preconceptions of what gardening is before you read on. This book will not answer questions like, “What product can I use to fix this problem?” Instead you’ll learn to think analytically about your garden, its surrounding ecosystem, and your practices. Gardening this way will give you a more environmentally resilient, pest-resistant, and self-sustaining garden.


For regenerative gardening to be successful, you must reprogram your modern gardening mind.
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Trellised tomatoes grow alongside a backdrop of sunflowers; the lavender and native Rocky Mountain ninebark in the foreground attract pollinators and beneficial insects.




Blossom and Branch Farm, where we live and garden, was born from the desire to grow alongside nature, to see if our garden could thrive without amendments, fertilizers, fungicides, and pesticides—for the health of our garden and our planet, but also out of concern for cost. Starting up a large garden of more than an acre can get expensive quickly, and my husband and I had been saddled with hundreds of thousands of dollars in student loan debt from graduate school. While I used to resent the need for thriftiness, I’m now so grateful that I was forced to learn to grow this way: Not only is it more affordable, but it is also better for the garden ecosystem and the environment as a whole. Today we grow over an acre of cut flowers and produce for our community, and 40 percent of our farm is dedicated wildlife habitat that we have planted with native chokecherries, plums, apples, willows, and meadow plants.


Implementing this gardening method has been a complete flip from the way we were always told to garden. In the regenerative garden, we look to nature’s processes and systems to let it dictate the best way to approach issues we may encounter along the way. The eight chapters of this book outline the key principles of the regenerative gardening mindset through which you can reframe your perspective on how to garden alongside nature.


I hope that after reading this book, you feel a renewed excitement for gardening through regenerative practices and have a revived sense of possibility for your garden—as well as a healthy skepticism of the garden industry. Welcome to regenerative gardening.







Organic Versus Regenerative


While both organic and regenerative gardens prioritize ecological principles and seek to minimize potential damage to pollinators and soil health, regenerative gardening goes a step further by aiming to actively restore and enhance natural systems and ecosystems.











	Organic Garden


	Regenerative Garden











	Avoids synthetic pesticides, herbicides, and fertilizers. Can include broad-spectrum “organic” certified pesticides.


	Goes beyond organic practices to actively regenerate soil health and ecosystem function.







	Relies on natural methods like composting, crop rotation, and beneficial insects for pest control.


	Adds a focus on restoring degraded landscapes and improving ecosystem resilience.







	Emphasizes soil health through practices such as adding organic matter, avoiding chemical additives, and promoting microbial biodiversity.


	Seeks to additionally sequester atmospheric carbon and mitigate climate change through regenerative practices such as cover cropping, no-till farming, agroforestry, and livestock integration.







	Can utilize plastic mulches to the detriment of soil health.


	Attempts to eliminate plastic mulches that contaminate soil or lead to reduced soil function and instead focuses on natural mulches to suppress weeds, retain moisture, and build soil organic matter.







	Organic production places no limits or descriptions on whether tillage is utilized or how frequently.


	Considers the environmental impact of each input added to the garden through a holistic approach.
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1 Recognize the Garden as Its Own Ecosystem





For much of the last century, we’ve been taught to think of production in the garden as a process involving inputs and outputs: nitrogen in, corn out. Regenerative gardening recognizes that the garden is a complex ecosystem of interdependent organisms—of which humans are just one. Understanding the ecosystem of the garden and using practices that support it will create a more self-sustaining garden, with healthier plants and soil and fewer pests.


[image: Captioned image]

Before: My first efforts at the farm were heavily influenced by what I saw others doing, including using landscape fabrics.
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After: After four years of regenerative practices, native chokecherries and plums thrive (at right), along with golden currants (in the field at the back) and cover crops (front). We no longer use landscape fabric.








The First Season





The first growing season at the farm, we had a rough spring. I lost every single seedling I had lovingly started under lights in my basement in a freak late snowstorm, so I was thrilled when I saw that our dahlias had survived and were peeking out of the soil. I was heavily relying on them for sales, and when they started to bloom, I exulted—until I went to harvest them and found they were absolutely covered in earwigs. There were earwigs in the petals, in the creases of the leaves, and eating away the tips of the blooms before they even opened.


I was so frustrated, but I followed the advice of a fellow flower farmer and covered each bud with an organza bag before it bloomed, cinched the bag tight, and kept it on until harvest. This protected the flowers long enough that I had something to harvest, but it was so labor intensive to cover and uncover all those blooms that it was hardly profitable.


[image: Captioned image]

My first season on the farm, I painstakingly covered every dahlia bud with an organza bag to protect them from earwigs.
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To the left of the pumpkin arbor (at center) is a hedgerow of American plums that provide a food source and habitat for birds and help keep insects like the squash vine borer at bay.




Considering the options. When I finally had time to breathe and reflect, I considered my options for dealing with the earwigs. A quick internet search recommended diatomaceous earth—but this would also kill the beneficial spiders and other ground-dwelling insects in the garden. I didn’t want to do that, so I thought about why we had so many earwigs and narrowed it down to two problems. One was that the dahlias were planted too close to a wooded area, where the earwigs loved to hang out and eat decaying matter and hide in the moist crevices provided by the branches and wood chips. The other was that the rest of the property was covered in nonnative grass, which supported very few natural predators of the earwigs. I couldn’t easily change the field’s proximity to the woods, so instead I decided to tackle the latter problem.


Inviting native plants and birds. The following year, we removed a huge swath of grass and planted a perimeter of blue grama, yarrow, aster, and rudbeckia: natural attractants of tachinid flies, a primary predator of earwigs. We also began removing invasive plants in the wooded areas, which allowed the native chokecherries and American plums to thrive and spread; this naturally invited birds that now flood the field each spring, feasting on earwigs. Each year, once our plants are a bit larger than seedling stage, we allow our chickens free range of the field, and they dart around with gusto, digging through the mulch for their favorite earwig snack. Four years later, we no longer have to bag each individual dahlia, which has finally allowed us to grow them profitably. Instead of relying on a short-term solution via pesticides, we’ve invested in long-term ecosystem support, which has created inherent resiliency in the garden.










Seeing the Ecosystem at Work in Your Garden





Many of us learn about ecosystems as school-children, through the study of food chains or food webs. We are taught that in order for the ecosystem to function as a whole, each piece of that system is vital—no matter how small. Without the presence of the tiniest organisms like bacteria and insects, plants and larger organisms cannot survive.


We see an example of an ecosystem breakdown in our earwig problem: A lack of biodiversity in our garden plants had subsequently led to lack of natural predators of earwigs, hence their proliferation and ability to inflict damage on our plants. If we want to support a full ecosystem, each level of that ecosystem needs to have a food source—and this includes the earwigs.


Yet, somehow, we seem to have forgotten this truth when it comes to our gardens. In the garden, we’ve coined terms such as beneficial insects and pests—simplifying them to “good” versus “bad” rather than considering their ecosystem function. Our second-grade selves would know better: that the “bad” bugs are simply food for other higher-chain members of the system, and that without them, the system would collapse. Yet our adult selves, obsessed with success and having perfect tomatoes, have no patience for these intricacies, and we simply seek out the quickest solution to what we see as a problem bug.






A Change in Mindset





Remember the reprogramming we said we’d be doing? What if instead of wringing our hands at the appearance of aphids in the garden we rejoiced in the abundant food source they provide for many other insects, such as our beloved ladybugs? Instead of pulling out our hair over caterpillars eating our leaves, what if we were grateful for the birds being able to feed their young with them, and for the pollinating moths and butterflies those voracious nibblers will become?


Regenerative gardening doesn’t divide bugs and garden critters into the categories of “good” and “bad.” They simply exist. We turn to thinking of nature as a partner, not as a resource to be consumed or a problem to be controlled. This doesn’t mean that we don’t need to have a thorough understanding of the garden ecosystem—on the contrary, the better we understand it, the more we can assist it.


[image: Captioned image]

A ladybug moves in to devour a meal of aphids on a milkweed plant.




[image: Captioned image]

In place of nonnative lawn grass, the landscaping here consists of native plants such as asters, baptisia, blue grama, little bluestem, and rudbeckia to attract a range of beneficial insects.
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The straw mulch on this bed of asparagus plants protects soil life.














Essentials for Balancing the Garden Ecosystem





What happens when the ecosystem is lacking or is out of balance? The answer is simple: The natural balance between detrimental insects or pests and the ones who eat them (the beneficials) becomes lopsided, which leads to the majority of garden troubles, such as persistent pests, fungus, disease, and low yields.


Rather than artificially attempt to control the garden ecosystem, we would see much better results if we allowed nature to work harmoniously. Although this means that we will experience occasional crop losses and pests, the overall health and balance of the garden will improve with less effort from the gardener. But how, exactly, do we go about achieving this ecosystem balance? How can we support the function of the garden while we let nature work its beautiful balancing act? The garden ecosystem requires a symphony of parts working together. These essential components need to be supported simultaneously for the most success.






Increase Biodiversity in the Garden





Biodiversity is key to the success of the regenerative garden. Biodiversity is the presence of a wide variety of life, including plants, with an emphasis on ecosystem-supporting native life. Biodiversity includes all levels of life, from the tiniest microorganisms on up through insects and larger animals. Consider these two landscapes, which show different degrees of biodiversity.


A little wild, but full of life. One is a home garden with a large plot of native wildflowers, plants, unmown native grasses, and shrubbery surrounding a more planned and maintained garden of tomatoes, peppers, lettuces, and other plant varieties. Leaves are allowed to fall and gather around plants at season’s end without being raked and thrown in the landfill. While looking slightly wild and reminiscent of a country cottage garden, this landscape provides habitats for multiple species of insects and animals.


[image: Captioned image]

This native Joe-Pye weed is ready to set seed that will provide winter feed and forage for birds while attracting native beneficial insects.




[image: Captioned image]

Tomato hornworms disguise themselves among tomato plants. They can be damaging, but they also provide a host to beneficial wasps.




Neat and tidy, but less diverse. The other landscape is one we would see in a typical suburban area: a neatly mowed and edged sod lawn, with a few landscaped areas of mostly nonnative and well-pruned plants like hydrangea, roses, peonies, daylilies, and ornamental nonnative clumping grasses (which are cut down to the ground each winter). Perhaps a raised bed of edible plants such as tomatoes exists somewhere in this arrangement, almost as an island. The landscape looks neat and perpetually trimmed back. A landscape like the second one will have far less biodiversity, supporting very few insects and wildlife.


While the second landscape may fit the more socially acceptable picture of a maintained yard (and will certainly be more pleasing to most HOAs), it is also one that will see substantially more damage if hungry insects arrive. It is unrealistic to expect biodiversity in a space dominated by a nonnative monoculture like a grass lawn, particularly if it makes up the majority of the landscaping. Many lawns are kept green via lots of additional water, and frequently fertilizers and herbicides leach into waterways and lead to problems downstream and globally, all in the name of a plant that doesn’t do much to support native wildlife and insects.









Utilize Biodiversity as Pest Control





Biodiversity plays a crucial role in creating a balanced garden ecosystem. In a biodiverse garden, plants attract beneficial insects and pollinators while keeping pests under control naturally. This natural pest control is essential because what we may perceive as pests are often food sources for other creatures within the soil food web. Fostering biodiversity in the garden not only enhances the overall health of plants but also supports a thriving ecosystem where every organism has its place.







Hornworms as Food for Parasitic Wasps





Look at what happens when we plant a lot of one variety of plant together. Take tomatoes, for example. If we plant all of our tomatoes in one area and our garden is discovered by the tomato hornworm (commonly considered a pest in the garden, though it actually transforms into a useful pollinating moth), those plants all become vulnerable to damage from the voracious hornworm.


Alternatively, if we intersperse our tomatoes with squash and herbs and surround them with native flowering plants, it is more likely that the hornworm will be discovered by the parasitic and beneficial wasp that uses the hornworm’s body as a host for its larva and will, in turn, hatch more of these beneficial wasps. If nothing else, practicing biodiversity in this garden can lessen the amount of damage caused, limiting the hornworm to the single tomato plant rather than the buffet of a whole row planted together.




Birds on Pest Patrol


Birds are at the top of the soil food web and are a vital, and often missing, key to balancing the ecosystem and creating a healthy garden—by helping to reduce the number of insects damaging your plants.


Sadly, bird populations are in a global decline, a result of a diminishing number of insects that feed young birds and the effects of changing global temperatures that create a reduction in habitat. As of 2023, around half of the world’s 10,000 bird species are in decline, and 1 in 8 faces extinction. This downturn has been seen over the last several decades, and the numbers are startling and sobering: A quarter of US bird life has disappeared in just the past 50 years.


This is inherently tied to the performance of the garden. When birds, as the top of the food chain, are missing from our gardens, many bugs can proliferate unchecked. Birds help regulate ecosystems by consuming insects (including squash bugs, squash vine borers, earwigs, hornworms, and cabbage moths), spreading seeds, and pollinating plants. They are a key piece of the healthy garden (and planet) ecosystem.


[image: Captioned image]

A thicket of American plums, chokecherries, and golden currants provides nesting habitat for birds as well as a perpetual and preferred food source.






[image: Captioned image]

Robins make a home on the barn at the edge of the field.











Squash Vine Borer as Food for Birds





Biodiversity can help with many other frequent “pests” in the garden. Take the squash vine borer, an insect that burrows into the vining part of squash and pumpkins. An infestation of these borers can make a harvest of watermelon, squash, cucumbers, and pumpkins nearly impossible.


The common organic recommendations for dealing with squash vine borers include Bacillus thuringiensis subsp. kurstaki (Btk), which gets sprayed on plants and will kill caterpillars that feed on the vines or leaves of the plant. Misapplication of this pesticide, including allowing it to drift onto surrounding plants, can kill nontarget insects such as swallowtail and monarch caterpillars and can also reduce the caterpillar food source that is key for attracting birds to the garden. (Birds primarily feed caterpillars to their young; a study by Dr. Douglas Tallamy indicates that chickadees feed their babies 350 to 570 caterpillars each day, or 6,000 to 9,000 caterpillars for one family of birds!) Toads, bats, frogs, and other insects also feed on caterpillars.


New research also indicates that Bacillus thuringiensis—in particular, new subspecies of it—affects more than just the targeted insects, and external effects can trigger consequences throughout the ecosystem, especially when it’s applied repeatedly.


By spraying these plants to kill off leaf-eating caterpillars, we are ignoring the food source needs of the biodiverse ecosystem of the garden. Additionally, due to the overuse of Btk, some strains of moths are now exhibiting resistance.









Aphids Feed Beneficial Insects





Almost every gardener has dealt with this common garden nemesis. Aphids suck the life from plants, enjoying their rapid green growth, and can kill plants in great numbers, leading most gardeners to take action early upon seeing them.


Neem oil is a commonly recommended organic remedy for aphids. Derived from the neem tree, it is considered natural by many and therefore has the connotation of being safe. But contrary to this understanding, neem is an indiscriminate killer and will kill all soft-bodied insects that come into contact with it. This means that any beneficial insects starting to move in to protect the plant from aphid damage—such as lacewings, ladybugs, spiders, or aphid midges—will also be wiped out, eliminating nature’s system of balance that would support aphid control. If we simply exercise patience with aphids and support a biodiverse ecosystem that includes native plants, the beneficial insects will move in and devour the tiny aphids—it is incredible to watch. When we consider the ecosystem of the garden, this makes sense. Aphids are the food source for many beneficial and helpful garden bugs. Without this food source, the protectors will not come to our aid!


[image: Captioned image]

The aphids on the lower leaf will provide sustenance for the beneficial green lacewing above.














Understanding Biodiversity Beyond the Garden





Keep in mind that the garden ecosystem does not stop at the boundary of the raised bed or vegetable growing area; it’s not an island. Not only do we often see monocultures in the home production garden, we also see them in the landscape around the garden—which is almost as important as the garden itself! The backyard, the “hellstrip” (that piece of land between the sidewalk and the street), the landscaping around the front door, and the dead zone in the alley can all be put to work to increase the biodiversity of the garden.


[image: Captioned image]

A robin searches for caterpillars for its young under a peony plant edged with native blue grama grass.






How to Deal with Pests in the Regenerative Garden


One of the questions I’m asked the most often is, “How do you deal with this pest in the garden?” I typically give the same response: What is missing in your ecosystem? Are the bugs doing actual damage, or are they just bothering and worrying you? If the latter, take 10 steps back from the garden and try to relax and let nature do its thing. If the former, first give it some time. If you’re following the planting recommendations of this book and including a diverse range of native plants around the garden, wait and see if predator insects begin to appear to manage the problem bug at hand. If none arrive, start with manual options first: handpicking, insect netting, an empty tuna can with a dash of soy sauce or beer and vegetable oil. Pay attention to your soil—unhealthy soil is often the root cause of many pest issues, creating plants that lack vigor, are fertilizer dependent, and are vulnerable to predation.













Create Habitat with Native Plants





To understand why native plants specifically are vital to this discussion, we first need to recognize that ecosystems are delicately balanced and regionally specific. The insects native to an ecoregion, and key to ecosystem balance, have evolved over thousands of years to use certain plants for nectar and as reproduction hosts. In many cases, their survival and ability to thrive hinge on the right plants being available.






The Plant-Pollinator Relationship





The honeybee was originally brought to the US from Europe and is considered a generalist pollinator, feeding on any pollen-producing plant. In contrast, many of our vital native specialist pollinators—which make up between 19 and 37 percent of native bee species—will feed and reproduce only on a few specific plants. This makes them particularly vulnerable to habitat loss.


[image: Captioned image]

A leaf-cutter bee has used this milkweed leaf for habitat construction.




[image: Captioned image]

A swallowtail butterfly feeds on the nectar of the native Rocky Mountain penstemon plant at the farm.




[image: Captioned image]

Native swallowtail caterpillars have evolved to feed on nonnative fennel.




[image: Captioned image]

Bumblebees are superior pollinators to the European honeybee, so attracting them will help with fruit production in the garden. Here, one feeds on native bee balm.




One of the best and most well-known examples of a specialist pollinator is the monarch butterfly, which doesn’t just prefer but requires plants from the Asclepias genus (milkweed) to reproduce—their larvae are only able to consume and survive on that plant. Life for these specialist insects is risky and difficult. As native plants disappear from landscapes and natural areas, their vital forage becomes fewer and farther between, and their populations dwindle. As the diversity of native plants shrinks, so do the populations of native insects, and with them, the ecosystem balance in the garden.


Some of the best plants for native specialist pollinators in North America include those in the family Asteraceae (such as asters, rudbeckias, sunflowers, and goldenrods), which provide nectar and pollen for a number of specialists.










Native Plants Are Well Adapted to Their Environment





Native plants not only attract a diverse range of insects to the garden, they are also easier to maintain. Because they prefer the climate of the ecoregion they evolved in, they typically don’t require soil amendments, additional fertilizers, or additional water (though many will still appreciate it in drought years). Many native plants do have a tendency to become large or spread rapidly, so be mindful of their placement within the landscape. Native plants are incredible as part of a garden, but planting them in the wrong location could make you resent them!












Avoid Planting Invasive Plants





Invasive plants often lead to decreased biodiversity. Invasive plants are any nonnative plant that spreads aggressively at the expense of native plants. In many cases, invasive plants not only spread so rapidly that they choke out valuable native plants, but they can even change the soil chemistry to be less hospitable to those native plants. This results in an ecosystem that fails to attract native beneficial insects and will quickly become unbalanced as the ecosystem becomes less favorable to biodiversity and turns instead toward a monoculture.


It can be difficult to tell which plants are invasive, especially because they are commonly sold at garden centers, both as plants and as seeds—including English ivy, butterfly bush, burning bush, dame’s rocket, sweet alyssum, and Queen Anne’s lace. The horticultural industry has done a massive amount of damage to the ecosystems of North America by introducing such plants, either as “exotic” ornamentals or for erosion control. For example, the kudzu vine, which was showcased at the 1876 Centennial Exposition in Philadelphia and praised for its rapid, sturdy growth and sweet-smelling blooms, is now decimating entire forests. Similarly, the damaging multiflora rose was originally offered as a hedge plant to slow erosion.


Beyond the fact that they often serve little purpose for our native beneficials and wildlife, invasives skew the entire ecosystem to be less attractive for the native beneficial insects that serve as warriors in the garden; and, over time, invasive plants will spread out of control. (See What Are Invasive Plants? on here.)


[image: Captioned image]

Thistles were one of many monocultures that had to be cleared before we could establish a vibrant ecosystem.












Healthy Soil Supports a Healthy Ecosystem





Soil that is properly balanced will provide the right nutrients for the ecosystem’s organisms. From the bottom rung of the soil food web up to the top, soil is the cornerstone of the thriving garden ecosystem. Rich in nutrients, beneficial microbes, and organic matter, healthy garden soil supplies the essential foundation for plant growth and vitality and hosts a diverse community of organisms to cycle nutrients and improve soil structure.


On the other hand, excess fertilizer often leads to sick soils and the death of soil microbes, fungi, and the vital symbiosis between plant roots and soil life. Creating soil that is vigorous and healthy involves feeding the soil food web (see Chapter 2). Every consideration and decision made in the garden should center around how it affects the health of the soil. Nurturing the soil will not only foster robust plant growth but also enhance the overall ecosystem resilience in the garden.


[image: Captioned image]

A handful of topsoil contains a healthy amount of organic matter to provide a food source for the soil food web.






Guerrilla Gardening, Anyone?


Growing on a smaller scale? Even if your garden is small or limited to a balcony, you, too, can create an ecosystem! Most landscaping, especially commercial landscaping, lacks native plants and the diversity of plantings needed to facilitate a healthy ecosystem of beneficials. But don’t despair! Not only can you find smaller native plants (and cultivars bred to be more friendly in urban landscapes) that thrive in patio spaces while serving the ecosystem and attracting beneficials, you could also consider going beyond your own space.


Is there an unclaimed alley behind your home that has become overgrown with weeds where you could toss some native seeds or tend the space without anyone minding? (Be sure not to plant anything with deep roots that could disturb foundations or infrastructure.) Perhaps a neighbor who doesn’t use their yard wouldn’t mind you planting some bird-attracting plants in their space. Look beyond your own garden and your own property to supplement your garden ecosystem, and think in a community-minded way.
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