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Introduction

Change Is Afoot! The cultural change from an adversarial relationship with nature to a collaborative one is starting to happen, and it gives me hope about the future of biodiversity and thus our own future. In his 1957 book Wandering Through Winter, American nature writer Edwin Way Teale noted, “We cannot make the world uninhabitable for other forms of life and have it habitable for ourselves.” For the most part, Teale’s prescient warning fell on deaf ears—until now! Every day, we are moving closer to making our planet more habitable—not by robbing Peter to pay Paul, but in truly sustainable ways. Like all other species, we humans are evolutionary guests on this planet. Our stay here is provisional: if we destroy our life support systems, our residency on Earth will be a short one. The good news is that we are learning how to restore the ecological damage we have wrought in so many places and we are starting to act on that new knowledge. There is momentum in the pace of change, and I have written this book, in part, to try to keep that momentum going.

I see many similarities between the time-sensitive need to improve ecological function on our properties and the late but accelerating race to mitigate climate change. Both the loss of biodiversity and the changing climate are existential crises that demand our immediate attention. Both have been long predicted: We were first warned of the consequences of pumping carbon dioxide into the atmosphere by Swedish scientist Svante Arrhenius in 1896, while sociobiologist E. O. Wilson issued his first of many cautions about the loss of biodiversity in the 1980s. In both cases, warnings were ignored by policymakers until the predicted consequences were no longer predictions, but everyday headlines. The impacts of climate change, including rising sea levels, the acidification of our oceans, melting glaciers, mega-droughts and mega-wildfires, more powerful hurricanes, drying rivers and seas, and more, have received the most attention, and the need to “do something” has finally overpowered self-serving, climate-denying propaganda. Fighting climate change is now accepted as imperative to preserving our way of life.

And so it is with the biodiversity crisis we have created by expelling all but a few species from the landscapes we control. Every day that we continue to banish nature to places we ourselves find undesirable, the crisis grows increasingly dire, propelling us deeper into the Holocene extinction, the sixth mass extinction event on Earth that threatens the life support systems on which we depend. The only real difference I see between the effects of climate change and our defaunation of the planet is not the severity of the consequences of these two threats, but the speed with which they unfold. Though the impacts of species loss are far more subtle and occur far more slowly than a 15-foot storm surge of sea water, in the long run, these impacts will be no less devastating.

Let’s develop this comparison a little further. Even though addressing climate change and the biodiversity crisis are mandatory undertakings, there are downsides to both: transitioning from fossil fuels as energy sources will end the centuries old coal mining industry, and jobs will be lost in the near term. It will elevate, at least temporarily, the price of energy and threaten the oil industry that has controlled economies around the world for a century. In the same way, including ecological function as a goal of landscape designs will crimp our reliance on ornamental plant species from other continents and constrain our use of lawns as status symbols. But these downsides are trivial compared to the benefits of switching to clean energy sources and widespread landscaping with ecologically productive native plants. Transitioning to clean energy will mean that people worldwide can live much as they did before climate change but without polluting the atmosphere with climate-altering carbon dioxide. Similarly, abandoning a landscaping culture in which aesthetics always trump ecological functions will create a new ecological landscaping industry; reduce water pollution; diminish flood threats; store more carbon in plants and soils everywhere; sustain larger, more diverse and effective pollinator communities; restore bird populations and the insects they eat; reduce the likelihood of introducing new pests and diseases from other continents; and dramatically boost sales of native landscape plants.

I like the analogy between fighting climate change and improving ecological function in our landscapes, but it breaks down when we consider who will implement these solutions. Although individuals can help conserve energy, the big impacts on climate change will come from actions taken by the energy sector, including wind and solar farms, nuclear fusion enterprises, and hot rock and fuel cell industries, as well as bioengineered meat technologies and the like—all specialized industries that require technical training and big money. Changes in our landscaping paradigm, in contrast, can be enacted by everybody and anybody, regardless of our vocation, age, background training, or financial resources. This means that the knowledge required to recognize the need to change our landscaping paradigm and to implement those changes must become far more widespread than it currently is. Based on the number of questions I receive daily on email, we are not there yet, but the interest in acquiring that knowledge definitely is. With hopes of moving the needle toward this end, I have written this book.

Residential landowners, the very people asking the majority of the questions I hear, hold enormous conservation potential because there are so many of them and they control the plantings on landscapes over such large areas of the country. In the United States alone, 135 million acres are now in residential landscapes, and those landscapes are controlled by hundreds of millions of people. With a little education, we all can come to realize that sustainable Earth stewardship is not something we can ignore or practice only if we feel like it, or something that happens only in “natural areas.” It is essential, and it is essential everywhere! Moreover, caring for the life around us is a responsibility we all hold. I say that with certainty, because each of us depends entirely on the quality of local ecosystems for our continued well-being.

There is one enormous impediment to ecological landscaping that is a byproduct of the culture of private land ownership: the misconception that your property is your discrete and isolated kingdom and you are king. But our properties are not like Las Vegas. You’ve all heard the expression, “What happens in Vegas, stays in Vegas.” Some of you might have put a great deal of faith in that expression at some point in your past. From an ecological perspective, however, what happens in your yard does not stay in your yard. Everything we plant, don’t plant, or apply to our yard impacts the greater ecosystem in which our yard exists, and thus everything that depends on that ecosystem. For example, when we plant invasive plants, we are harboring ecological tumors whose offspring escape our landscape, negatively impacting our neighbors’ properties as well as the natural spaces around us. When we manicure acres of lawn, we diminish the ability of that land to reduce stormwater runoff, compromising the watershed in which we live as well as that of communities tens or hundreds of miles downstream. Planting large swaths of turf grass also wastes an opportunity to fight climate change. Filling our yards with turf grass, notorious for its inability to store carbon, not only does not remove carbon from the atmosphere, but it adds carbon every time we mow. Lawn care also pollutes local waterways with the unnecessary fertilizers and pesticides that are routinely applied to grass. When we overuse turf grass, we eschew our responsibility to support the food web that sustains local wildlife. Our plant choices, both in terms of species and quantity, determine how well our landscapes support the diverse communities of native bees required to pollinate the plants that, in turn, are required for high-functioning ecosystems, as well as the insect herbivores that are the bread and butter of terrestrial food webs.

Fortunately, the Las Vegas metaphor works both ways. The way we landscape our yards can just as easily export ecological benefits instead of costs. We can liberally use plants that support the most species of pollinators, both specialists and generalists, as well as the caterpillars, grasshoppers, and other insects that feed our hungry birds. We can reduce our lawns to cover only the areas on which we regularly walk or strips that serve as “cues for care,” demonstrating to our neighbors that we are not rejecting the culture of landscape beauty and neatness and are not threatening property values. We can add dense plantings of woody and herbaceous plants that hold rainwater on site and store tons of carbon while doing so, and we can control mosquitoes with benign biocontrol of larvae using mosquito dunks rather than through the ineffective and wide-scale carnage wrought by mosquito fogging.

Invariably, the queries I receive start with something akin to this: “I know you’re very busy, but . . . I have just one quick question.” It’s not that people don’t really believe I am very busy (hardly special these days because everybody is very busy), but their eagerness to get answers overwhelms consideration of my time. And that is precisely the kind of interest I am trying to encourage, so I answer as many questions as I can. This book is a compilation of those questions and answers, aggregated by subject into chapters. I have favored questions about general ecology and evolution as well as the biodiversity crisis because some understanding of these subjects is required to grasp why we need to change the way we landscape. Questions about why, how, and to what extent native plants outperform non-native species are also treated at length because the switch from favoring non-native ornamentals to productive native plants is the biggest change we need to make in our landscapes to mitigate defaunation.

My book The Nature of Oaks has stimulated much interest in these great trees but also many questions about oaks. I have also targeted questions about invasive species, including plants, animals, and pests such as ticks and white-tailed deer—all of which make ecological landscaping harder than it should be. Many people have asked important questions about conservation, restoration, and the effort to create a network of homegrown national parks across the country. And it’s no surprise that I receive questions about the sociological aspects of ecological landscaping: How can we reduce lawn, keep our leaves in fall, and use many more native plants without running afoul of township or HOA regulations? Finally, I have grouped specific questions about supporting wildlife at home, including the beloved monarch, songbirds, pollinators, and the unsung heroes of terrestrial food webs, caterpillars.

Early questions in each chapter are more entry level or generalized, with more specific questions following under appropriate subheadings. Questions have been reproduced verbatim or with slight edits for brevity or clarity. Questioners remain anonymous for obvious reasons. I often get questions asking for specific plant recommendations; for the sake of brevity and because such answers are easily found on rapidly growing web resources such as the National Wildlife Federation’s Native Plant Finder, California Native Plant Society’s Calscape, the Wild Ones website, and many others, I have not included those questions. Although you are welcome to look up the answer to your specific question and throw the rest of the book away (on second thought, donate it to your local library), my hope is that you will read my answers to all the questions, as many are interrelated and build on answers that have come before. I have tried to remain apolitical throughout the book, which has been easier than you might think because everyone—regardless of their political views, where they live, their age, or their socioeconomic background—requires a healthy environment and productive ecosystems. No exceptions.

One of the most common questions I’m asked in interviews is about how I became interested in entomology and teaching. I’m not sure why that matters, but I’ll answer it here anyway. My love of nature is not my fault: I was born loving nature, or at least the animal part of nature, and had no say in the matter. Toy cars and trucks could not hold my attention for long. But those plastic dinosaurs I got out of cereal boxes and, later on, real snakes and turtles—now there was fascination. Plants didn’t do much for me, although I did like big trees and the forests they created because they were the homes of the animals I loved. Forests also promised adventure. Maybe I could get lost in an endless forest and have to build a log house to survive winter. I could fashion wooden spears out of saplings, just like Daniel Boone did as a boy, and live off the fish I would spear in streams. I could even start fires by banging two stones together. I never had much luck with that, but I did make some pretty good spears.

I also was born wondering how nature worked. I remember standing in my driveway in Plainfield, New Jersey, when I was five years old, wondering how wind got started. In a stroke of pure genius, I figured it out: Someone in China jumped. That rustled a leaf, which then rustled two leaves, which then got a whole branch of leaves moving, and before you knew it, there is wind moving all over the planet! Another mystery solved!

Insects entered my life in the usual way: I took a course in college. I knew nothing about insects before I went to college, but in my junior year I took a course in invertebrate zoology and learned about the various orders of insects. That was so interesting that I signed up for the only course in entomology that was offered, which was taught by Dr. Robert E. Bugbee. Dr. Bugbee, as you might expect, knew his insects and had no trouble at all in shifting my interest from snakes and turtles to those wonderful six-legged creatures that, as E. O. Wilson put it, “run the world.”

How I started teaching is best described as reluctantly. I may have been born loving nature, but I was also born utterly terrified of public speaking. In seventh grade, we had to give a two-minute speech to the class. TWO WHOLE MINUTES! Who can talk for that long? It was a heart-stopping experience that convinced me that I would never, under any circumstances, subject myself to it again. Even after I graduated from college, I was a contender for the world’s worst public speaker. I would breathe in while talking, but then forget to breathe out. In no time, my lungs would fill and I would start to choke. Needless to say, I scratched teaching off the list of career possibilities very early on. But I did need a job with a paycheck to help support my young family, so I applied for research positions at various universities that had a teaching component. In 1981, I started my job at the University of Delaware, where I immediately had to teach two courses that I created from scratch. I think I survived because I spent so much time frantically writing the lectures (I was usually just one lecture ahead of the syllabus) that I didn’t have any time or energy left to fret about delivering those lectures. Over the years, I learned an important lesson in life: you can get used to anything. Before too long, the students in my classes were the same age as my own kids, so lecturing to them was not nearly as scary as lecturing to the professors who had written my text books, something that had often happened at scientific meetings. And today, talking in front of people is a non-event for me. When you stop worrying about lecturing itself, you can focus on what you are actually saying, and then it becomes just like talking to a friend.

How did I come by the knowledge and experience I offer in the coming pages? I took my formal academic training in biology, entomology, and ecology at Allegheny College, Rutgers University, University of Maryland, and University of Iowa. My informal education about restoring ecosystems at home began when my wife, Cindy, and I bought a 10-acre section of a defunct 300-year-old farm in southeast Pennsylvania. The land was a mess. The last farming that had occurred on the property was mowing for hay, and mature trees were scarce. By the time we moved in, the property had been thoroughly invaded by Asian plants such as multiflora rose, oriental bittersweet, autumn olive, Callery pear, Japanese and Amur honeysuckle, privet, and many more non-natives. It was during my early experiences on this degraded piece of land that I first realized non-native plants are poor at supporting native insects, that non-native ornamental plants are favored over native species in residential landscapes nearly everywhere, and that many of these ornamentals are the serious invasives that have penetrated natural areas throughout North America, degrading food webs and pollinator communities wherever they have spread. I also discovered that ecologists at that time did not consider human-dominated landscapes as viable options for conservation, so there had been little research documenting these problems or seeking solutions to them. In other words, the early walks on our new property redirected my research from asking how cucumber beetles choose their mates to asking how we can mobilize property owners everywhere to become a powerful force in conservation.

I have discovered many things during my switch from heuristic research in ecology to investigating practical issues in restoration biology. Perhaps the most important is that Mother Nature is far more resilient than most people realize and that, given half a chance, she will repair much of the damage we have inflicted on her in short order. Cindy and I have witnessed this first-hand. Up to now, 1323 species of moths and 62 species of birds have bred on our property (the only two groups I have counted so far). We didn’t take the time to count the moths and birds making a living on our property when we first moved in (I wish we had), but I can assure you that it was far, far fewer. The return of life to our land has happened in just a few years for one simple reason: we put the plants back—or at least some of the plant species that used to call our lot home. Our success makes me wonder what would happen if everyone put the plants back.

I have also discovered that most people want to help fight the biodiversity crisis, but they feel powerless to do so. What can one person do? In the coming pages, you will learn what one person can do. You will learn that by reducing the area of lawn, favoring the use of keystone native plants, replacing white bulbs with yellow bulbs in outdoor fixtures, firing your mosquito fogger, planting for specialist pollinators, retaining the leaves that fall from your trees each year, removing the invasive plants on your property, and much more, you can totally revitalize ecosystem function on your property, enhance your surrounding ecosystem instead of continuing to degrade it, and watch these changes happen before your eyes. In short, you will become empowered; you will join millions of other like-minded people to become the future of conservation. Pretty neat!

A few of my answers reflect my own opinions based on years of experience with what works and doesn’t work. And when my answer is just my opinion, I say so. But nearly all of my answers reflect our best current knowledge honed over the years by the scientific method. It’s important to remember that science is a process—the process of hypothesis testing. It is not someone’s opinion or belief. A scientist asks a question, restates it as a hypothesis, designs an experiment to test that hypothesis, and accepts or rejects the hypothesis based on the results of that experiment. Scientific consensus can change as more and more experiments are performed and more data are generated, and I realize this frustrates the public. It seems like scientists can’t make up their minds. Just tell us what is right and what is wrong! Is coffee good for you bad for you? Black or white? I wish life were that simple, but most of the time, the answer lies somewhere in the gray area. It is my hope that this book will provide enough background knowledge and nuance about landscape restoration to remove much of that frustration.
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