
  Praise for Cows Save the Planet



  “Judith Schwartz’s book gives us not just hope but also a sense that we humans—serial destroyers that we are—can actually turn the climate crisis around. This amazing book, wide reaching in its research, offers nothing less than solutions for healing the planet.”


  —GRETEL EHRLICH, from the Foreword


  “Judith Schwartz takes a fascinating look at the world right beneath our feet. Cows Save the Planet is a surprising, informative, and ultimately hopeful book.”



  —ELIZABETH KOLBERT, author of Field Notes from a Catastrophe: Man, Nature, and Climate Change


  “In Cows Save the Planet, Judith Schwartz takes us on a fascinating, John McPhee–style journey into the world of soil rehabilitation. The eclectic group of farmers, ranchers, researchers, and environmentalists she visits have one thing in common: they all believe in the importance of organic matter in the soil for solving our most pressing environmental issues. Some of the innovative techniques they use to increase the vitality of their soil include no-tillage, using deep-rooted perennial grasses, cover crops, mulching, and, surprisingly, grazing large herds of animals according to a program called ‘holistic management.’ Imagine, a book about soil that’s a real page turner!”



  —LARRY KORN, editor of The One-Straw Revolution and Sowing Seeds in the Desert by Masanobu Fukuoka


  “Here’s a secret climate-change activists and energy-efficiency and renewable-energy promoters neglect: nature is designed to be self-healing, and her most profound ‘tool’ is photo-synthesis. ‘Free’ sunlight is the best energy source to extract carbon dioxide from the atmosphere while also producing organic matter and oxygen—and a by-product is healthier soil, forests, wetlands, and ecosystems. When politicians, policy leaders, and activists get serious about cost-effective solutions to climate change, then a top priority will be ecological restoration to harvest and store carbon naturally, and Judith Schwartz’s new book will provide a destination and map.”



  —WILL RAAP, founder, Gardener’s Supply and Intervale Center


  “Judith Schwartz reminds us that sustainable range management is as much about the microbes in the soil and their feedback loops with cattle as it is about the cattle themselves. When I finally go home on the range to be composted, I want to be part of the miraculous cycle of rangeland renewal that is managed in the way that Schwartz describes so well.”



  —GARY PAUL NABHAN, author of Desert Terroir, Kellogg Endowed Chair in Sustainable Food Systems, University of Arizona
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  Foreword



  Going to Ground


  WE “GO TO GROUND” WHEN EXHAUSTED by disaster or war, when we need to restore ourselves, look natural beauty in the face, and nourish ourselves by growing food; we go to ground to seek solace. Now, as we find ourselves facing a grave threat to civilization—the global emergency of climate change, desertification, and habitat destruction—we would be wise to go to ground to find how we might survive.


  Ground in this sense represents not only basic sanity, but actual soil and all the life-giving processes that emanate from it. Nature is matrix and embrace. Photosynthesis is foundational, our only true wealth. Without it, we devolve. Poor land leads to poverty, hunger, social unrest, cultural deprivation, inhumanity, and war. So we must wonder why the biological health of the planet is not our number-one priority. In our careless, destructive, and proprietary ways, we have ignored the biological requirements of the living planet, and as a result of our neglect and abuse ground has become, alternately, a hot plate, a desert, a crumbling sea cliff, and a floodplain.


  Judith Schwartz’s book gives us not just hope but also a sense that we humans—serial destroyers that we are—can actually turn the climate crisis around. This amazing book, wide reaching in its research, offers nothing less than solutions for healing the planet.



  Almost thirty years ago I was asked by Time magazine to write about visionary thinkers in the American West. One of those I chose was wildlife biologist, game rancher, and restoration ecologist Allan Savory, now in his midseventies and founder of the Savory Institute, who figures prominently throughout this book.



  Savory, at age twenty, was put in charge of wildlife in a large part of Northern Rhodesia (now Zambia). In those years he began puzzling over the root causes of habitat destruction, and the needs of wildlife, domestic livestock, and humans living together on the land.



  To have followed Savory from his days in the bush, through the horrendous civil war during which he commanded a tracker combat unit and led the opposition against the racist government of Ian Smith, and on to his eventual emigration to the United States, is to have watched a man thinking and rethinking through the problems of how to heal the earth.



  Now the recipient of many awards and millions of dollars in funding from international sources, to help put things right in places like Kenya, Australia, the United States, Mexico, and South Africa, Savory provided the initial “kick in the ass” for many younger many ranchers, farmers, ecologists, and scientists. The people Schwartz interviewed for this book aren’t theorists; they practice what they preach.


  [image: sml]


  Since I met Savory in the 1980s, the health of the planet has deteriorated seriously. Too few paid attention or took action. We now have a global emergency on our hands: climate change and the desertification of the earth’s surface.



  Savannas are drying, Arctic coastlines are being eroded by retreating ice and stormy seas, dry northern valleys are being pummeled with unseasonal rain followed by drought. Tundra around the top of the world is melting; rain forests are drying; the great Australian drought is spreading to its verdant edges. Tree mortality, especially from Mexico to the Yukon, is rampant, and aquifers are being drained.



  The jet stream has been destabilized, and weather systems have become chaotic. Deep winter cold or searing heat sticks in one place for prolonged periods, with no clearing winds sweeping it away. As a result, storms pound down and cause unthinkable destruction.



  We’ve been watching the shocking rise of greenhouse gases in our atmosphere: CO2 and methane from smokestacks and tailpipes, from thawing permafrost, and from thermal heating of the oceans that causes methane clathrates to rise in plumes straight out of the East Siberian Sea. We’ve experienced the devastation of violent storms: hurricanes, tornadoes, and typhoons, as well as wildfires and floods. Yet we fail to make sense of it, because too few of us have an intimate relationship with the natural world—as if we were something other than “nature.”



  We can deny climate change because to do otherwise would imply that we have to tear the global economy apart, which no one can do; we can persist in thinking that creeping deserts and melting ice have nothing to do with us because we have failed to think globally and holistically, or understand that the Arctic drives the climate of the world. We can put our heads in the sand because it’s painful to hear that we have enabled a failing civilization. We can bemoan the ever-increasing parts per million of CO2 in the atmosphere, yet fail to look at the whole carbon picture. We’ve already stumbled over the tipping point. All we can do now is deal with the consequences.



  Go back to the word root, and you’ll see what we’ve been missing: the soil under our feet, and how it functions in the climate. We’ve been obsessed with fossil-fuel emissions, but we have not taken into consideration the ground we stand on; what’s been taking place there; or the carbon, solar, water, and mineral cycles in the soils of savannas and grasslands. Time to go to ground.



  You might ask what dirt has to do with global warming. In reading this astounding book, we will learn how to unmake deserts, rethink the causes of climate chaos, bring back biodiversity, and restore nutrients to our food. In other words, how to stanch and heal the great wound we have inflicted on our planet.



  It’s possible, and it starts right under our feet.



  Every idea and solution in this book is nature-based. Going to ground, in this context, involves understanding the anatomy of a piece of ground, its microbial makeup, and the way soil and plants can eat sunlight and carbon, or hold water. Join me in gaining a radical understanding of the root causes of desertification, species extinctions, and global heating. In doing so we can begin to understand the restorative cycles of carbon, water, minerals, and sun that will help us heal our planet.



  Widen your mind with a holistic approach to the extinction cliff. No advanced technology necessary: only common sense, intuition, hard work, and a desire to try the new. Don’t stop here: Dive into the improbable.



  Learn about “good carbon” from Australian soil ecologist Christine Jones, who writes: “Carbon is the currency for most transactions within and between living things. Nowhere is this more evident than in the soil.” Learn how good carbon held in topsoil and therefore grasslands—which cover 45 percent of land worldwide—increases biodiversity. That fertile soil and its rich microbial life hold water, thus restoring the water table. This is how good carbon gives us life, Jones writes.



  We meet farmers who direct-drill oats into native grasslands with chisel-shaped Keyline plows instead of stripping the ground, then plowing and replanting with an annual crop. We learn that topsoil is America’s largest export. Wind carries dirt from plowed farm fields thousands of miles away—and with it all the carbon, moisture, and nutrients that belong under the ground.



  Interviewed in Schwartz’s book are ecologists who show that it is possible to actually make topsoil with good farming practices, instead of waiting thousands of years for geological weathering to take place.



  Learn from Cornell scientist David Pimentel, according to whom “Ninety percent of our cropland is losing soil to wind and water erosion at thirteen times the rate that soil is being formed.” Then read about Australian rancher Colin Seis, whose farm Winona has been made famous for its “accelerated soil creation.” Learn about the “lower depths” where, deep down, humus is created and retains minerals and water.



  Learn about “liquid carbon pathways” that help deliver the sun into the earth; understand that photosynthesis is our only true wealth, because without it, the soil becomes so degraded that the food we grow lacks nutrients, rain runs off, drought occurs, deserts grow, and inevitably people are pushed away.



  Learn that by managing land with water circulation in mind—water, water vapor, condensation, and the entire water cycle from atmosphere to ground, up through the plant and back into the atmosphere, all of which the author calls “the continual back-and-forth drift of moisture between land and sea”—we will achieve nothing less than ending desertification, recharging aquifers, and restoring balance to the destabilized elements in the climate: carbon and water, and therefore the jet stream and the umbrella of greenhouse gases that holds heat in. Reversing climate change may have less to do with CO2 than with raising H2O in the atmosphere.



  In these pages we see the interplay between the large water cycle and the small, the biotic pump, the flux of evaporation and condensation in the air and in plants and soil, and the constant exchanges between the two. We learn to think of soil as “a huge basin for water.” It’s important to think of restoring the climate drop by drop and managing land with water foremost in mind, because soon demand for water will be 40 percent greater than what is available.



  If grasslands cover more than a third of the Earth’s surface, and herbivores co-evolved with native grasses, then we must put animals back on the land: yaks, bison, caribou, elk, deer, kangaroos, antelope, pigs, horses, sheep, and cattle. “Land needs the presence of animals,” Allan Savory says. Domestic livestock is managed to mimic wild herbivores. Overgrazing is a function of time, not numbers of animals. You can put a thousand head of cattle in a fifty-acre pasture for six hours in the spring and grass will thrive. But put one or two cows on a thousand acres for six months, and you’ll overgraze the whole thing.



  Like organic gardeners, herbivores aerate, nourish, and graze the land in ways that regenerate all the basic building blocks, increase biological activity, and increase productivity. Management of time, frequency, and intensity of grazing, plus a less stressful way of handling animals, serves to stop desertification. In this way, health is restored to million of acres of degraded, starved, and abused land.



  Did I say this was going to be status quo thinking? Dive in and read on. The preceding is just a taste of what’s in this wonderful volume. By learning to regard whole ecosystems and the wholes within wholes, we can make better decisions about how to manage land and animals.



  By the end of Schwartz’s book, we come to understand in real terms the links among the health of economic, societal, and ecological cycles: that one cannot be healed without healing all the others. We learn to look at the whole with all its components, while solving each particular within the whole.
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  After taking Savory’s weeklong seminar in the early 1980s, I changed the way I ranched and handled cattle, and the way I thought about grass, sunlight, water, and soil. I began considering the whole ecosystem, not just bits and pieces, each of which needed help; I made a land plan, moved cattle every three days through smaller pastures divided by portable electric fence, and in two years restored twelve to fifteen species of native grasses to the range, developed springs, provided grass that sustained a winter herd of elk, stopped all overgrazing, restored watersheds, improved cow and calf health, maintained against all odds a 100 percent calving rate, and grew a large garden from which we ate year-round. Because I wasn’t born to a ranching family, I could adopt new ideas without resistance. I planned, monitored, and replanned. I made mistakes, saw what went wrong, and corrected them. I was free to be as creative and collaborative in my problem solving as possible. It made ranching fun.



  Judith Schwartz has picked up the many threads of new thinking that have developed since then and explored them with grit and eloquence. Her probing questions go straight to the point: How do we reverse global warming and habitat destruction? How do we create a healthy environment that benefits all sentient beings? How do we reverse our devolution? How do we survive? And if you think you already know all about it, I encourage you to start fresh: Judith’s book spills over with a whole new generation’s ideas.



  I hope you will join me and be courageous in exposing yourself to new thinking, new knowledge. The improbable will smooth out into the possible, the actual. Read it once, then again, then try it out in your own backyard as I did. Why not have solar panels on every building, radiant heat, and water catchment systems? Why not vegetable gardens instead of asphalt rooftops or unused lawns?



  The earth is a living membrane, a fragile skin deeply responsive to our every action and footstep. We breathe in weather; we breathe out CO2. The destruction and disappearance of Arctic and Antarctic ice is not a fairy tale happening in some far-off place. These are whole ecosystems in a state of collapse. Every whole is connected to every other whole. Fresh water from melting ice sheets pours into the whole-ocean circulation system. It alters salinity and disrupts the Gulf Stream; it raises the amount of water vapor in the air and the oceans, which in turn alters weather and the entire climate. The albedo effect of ice in the Arctic makes it the natural air conditioner of the earth. Without it, crops, water, and sentient beings won’t survive.



  Lately I’ve been studying a bit of classical Chinese for the ways their words and thoughts derive from the natural world and help us understand its workings. One set of characters means, simultaneously, sun and moon, to be intelligent, to understand, and tomorrow. Another one means: breath-seed-life.



  Tuck those in your pocket and go roaming. See how you can regenerate sunlight, carbon, water, and minerals into and out of the soil. Test your ideas against the basic building blocks that keep land and animals healthy. Do not try to save just one species. Save the ground under their feet first, and in doing so you’ll bring the whole environment to health.



  Exchange yourself for others: for the savanna, a blade of grass, a pride of lions, or a vole; or for a grazing cow or a caribou. Then your suit of armor will soften, and resistance to new ideas will fall away. You will come on fresh ground. You won’t have to pursue happiness; happiness will pursue you. Go to ground, embrace the whole, come alive.


  GRETEL EHRLICH

  FEBRUARY 2013


  Introduction



  There can be no life without soil and no soil without life: they have evolved together.


  —Charles E. Kellogg, Soil and Society, 1938


  



  COWS SAVING THE PLANET? Why not? An idea that sounds preposterous begins to make sense if we stop to take a soil’s-eye view of our current environmental predicament. To crouch down to ground level—literally or metaphorically—and see how human and animal activity enhances or does violence to that fine earthy layer that hugs our planet. To appreciate the imperceptible animal–vegetable–mineral dance that keeps us alive. You see, that brown stuff we rush to wash off our hands (or, depending on our age, our knees) is the crux of most biological functions that sustain life. Soil is where food is created and where waste decays. It absorbs and holds water; or, if exhausted of organic matter, streams it away. It filters biological toxins and can store enough carbon to reduce carbon dioxide levels significantly and relatively quickly. It is home to more than 95 percent of all forms of terrestrial life. In any given place the quality of the soil greatly determines the nutritional value of food, how an area weathers drought or storms, and whether an ecosystem is teeming with life or the equivalent of a ghost town.


  Where do those cows fit in? Cattle, like all grazing creatures, can, if appropriately managed, help build soil. When moved in large herds according to a planned schedule, livestock will nibble plants just enough to stimulate plant and root growth, trample the ground in a way that breaks apart caked earth to allow dormant seeds to germinate and water to seep in, and leave dung and urine to fertilize the soil with organic matter (aka carbon). The result is a wide variety of grasses and other deep-rooted plants and rich, aerated soil that acts like a great big sponge so as to minimize runoff and erosion. (Cows and their eruptive digestion habits have gotten a bad rap of late—I’ll address the methane question inchapter 1.) The use of ungulates such as cattle in land restoration, a practice called Holistic Management, was developed and refined over the decades by Allan Savory, a farmer and rancher and former opposition leader to then-Rhodesia’s white government. With cows or other grazers operating under Holistic Management across large areas of degrading land, this could mean a great deal of soil created or preserved.


  Leaving behind our bovine herd for the moment, another way to build soil is through zai pits, a traditional growing method from Burkino Faso in West Africa. Small holes are dug into a field, and these capture water and hold soil organic matter (compost and such), both precious resources in drylands that depend on seasonal rainfall—about a third of the world’s landmass. Cattle have a similar impact. Rancher and consultant Jim Howell told me that this helped Grasslands, LLC’s, South Dakota ranches withstand the spring 2011 torrential rains while nearby properties suffered losses: The herds left hoof-size pockets in the ground, so water pooled rather than forming gullies and eroding the land.


  If you’re wondering why we want to build soil—isn’t there enough dirt out there already?—consider this: Around the globe, we’re losing topsoil somewhere between ten times (in the United States) and forty times (China and India) faster than we’re generating it, some eighty-three billion tons of it a year. Soil is pounded off fields during a rainstorm; it runs down our rivers; its surfaces are over- and undergrazed; when left uncovered it loses its organic matter as carbon oxidizes and enters the atmosphere. Despite our collective societal indifference to soil, we’ve all got a large stake in its fortunes. In an oft-quoted and paraphrased line, “Man has only a thin layer of soil between himself and starvation.” Up to now, we’ve been heedless with our soils. And we’re paying the price.


  On an immediate, day-to-day level, the food we eat is only as good as the soil from which it springs. In part because of soil depletion, most food grown today is less nutritious than that of most previous eras. Research from the UK Ministry of Health determined that a steak today has half the iron of its counterpart fifty years ago thanks to changes in what the animals eat. Breeding crops for high yields accelerates the dilution of nutritional content. Over time this can lead to nutrient deficiencies, which a grower may not notice until the effects on the plants are visible, by which point the situation has become extreme.


  Remember the adage “An apple a day keeps the doctor away”? Over the last eighty years, the calcium content of one medium apple has dropped by nearly half, and levels of phosphorus, iron, and magnesium have fallen more than 80 percent. So to get the same doctor-avoiding kick, you’d now need four or five apples. And this is fruit straight from the tree; processed foods also lose nutrients en route from the field to box or bottle. Some scientists believe today’s high obesity rates are, paradoxically, a symptom of malnutrition due to diets deficient in micronutrients. Which prompts the question: Could the declining nutritional content of our food also be a factor in our rising rates of chronic diseases and allergies, particularly food allergies among children?


  Fortunately, a host of creatures underfoot are ready to make and enhance soil for us—once conditions are right. This is where that microscopic choreography comes in; the cows (or the diggers of holes) are only the catalyst. Worms, insects, and microorganisms like fungi and bacteria aerate the ground, decompose waste, exchange nourishment (mycorrhizal fungi take glucose from plants and in return help plants assimilate nutrients), and break down rocks into minerals like calcium, magnesium, iron, and zinc that are essential to our health. The herbicides, pesticides, and fungicides widely used in industrial agriculture kill many of these organisms; from the soil’s or soil dweller’s perspective, chemical additives are not such a great thing.


  With zai, the organic matter in the hollows attracts termites. The termites, in turn, burrow around and create tunnels, allowing water to penetrate the ground rather than evaporate. Though usually regarded as pests, termites in marginal lands play much the same role that earth-worms do in greener climes.


  In Dirt: The Erosion of Civilizations, geomorphologist David Montgomery offers numerous cautionary tales of kingdoms, cultures, and empires that squandered their soil and found themselves with nothing left to live on. From the earliest farmers in the Fertile Crescent to the Mayans, Romans, and Easter Islanders, societies have exhausted their land either to scatter and regroup in much-diminished form, or to become lost to history.


  Not that people didn’t know better. Advice about caring for soil has been passed along since the first primitive hoes broke virgin ground.


  Luc Gnacadja, executive secretary of the United Nations Convention to Combat Desertification, likes to quote this proverb from the Sanskrit Vedic Scriptures of around 1500 bce: “Upon this handful of soil our survival depends. Husband it and it will grow our food, our fuel and our shelter and surround us with beauty. Abuse it and soil will collapse and die, taking humanity with it.” More recently, in 1937 Franklin D. Roosevelt made the same point with a nationalistic twist: “A nation that destroys its soils destroys itself.”


  Despite history’s warnings, the temptation to plant on fragile hill-sides, clear forests, push yields of lucrative crops, or otherwise try to squeeze more from the earth proves too great. But today we can’t just pack up our tent and move to more promising turf while leaving the damage behind us.


  It’s time to start treating soil as the precious resource it is. This doesn’t mean forgoing its bounty—soil is a renewable resource that can respond quickly to watchful stewardship. Since soil is integral to so many biological processes, nurturing and improving it provides us with many paths toward ecological renewal—with returns far greater than what you’ll see at your feet.
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  Let me clarify right up front: If a few years ago someone told me I’d be writing about soil, much less be fascinated and excited by it, I’d have said they were crazy. Wait, I’ll correct that—since I’d begun reporting on the New Economics and the juncture of economics and the environment, I’d grown accustomed to finding my thinking stretched in new and improbable directions. As a suburban-raised writer who can barely tend a houseplant, I’d rank as among the least likely of guides to this rich, brown mantle of our planet and its potential role in restoring our environment. But bear with me as I make the case that soil can be seen as the crucible for our many overlapping environmental, economic, and social crises (excess atmospheric carbon dioxide, drought, floods, wildfires, food scarcity, desertification, and obesity/malnutrition). And that focusing on soil restoration will allow us to begin to chip away at these seemingly insurmountable problems.


  Professional pursuits are often driven by personal, emotional needs. For me, over the last few years, that has been a need to allay anxiety, specifically anxiety about the environment. I’d think about the wildlife I’d taken for granted and lament the diminished natural wealth that future generations would inherit. Every day’s news brought upsetting developments—ice caps melting, northeastern bats dying of white-nose syndrome, bee colony collapses—and I realized I had two choices: erect a mental blockade and ignore it all, or find a way to engage with it. I chose to engage as a journalist. I was determined to find solutions, ideas that sparked optimism so that I wasn’t tempted to barricade myself.


  For a while I focused on environmental economics. Slow Money, which encourages investment in local food enterprises, introduced me to an appreciation of soil as wealth. I started writing articles on soil restoration—and kept bumping into the kind of encouraging ideas I was looking for but wasn’t seeing in the media. In the course of reporting on Holistic Management, I began to realize that for every seemingly unsolvable problem there was a flip side, an alternative set of strategies that would restore balance to the system. And that the question of which way it went often turned on soil.


  For example, our carbon problem. When you hear reports of rising carbon dioxide levels, it’s easy to get the impression that the carbon- and-oxygen molecule is a kind of toxin, some alien vapor coughed up by a century-plus of rampant industrialism that has now come back to haunt us. But the trouble isn’t the carbon itself; it’s that there’s too much of it in the air rather than in the ground, where it lends fertility to the soil. Soil, it turns out, is the natural and the most cost-effective carbon sink. According to Rattan Lal, Distinguished University Professor at the Ohio State University, soil carbon restoration can potentially store about one billion tons of atmospheric carbon per year. This would offset around 8 to 10 percent of total annual carbon dioxide emissions and one-third of annual enrichment of atmospheric carbon that would otherwise be left in the air.


  Consider also biodiversity, which starts in the soil; there are as many living organisms in a teaspoon of healthy soil as there are people on the planet. The multiplicity of life underground is reflected in what grows and flourishes on the land. Conversely, deficiencies in the soil limit the plant and animal species that can survive above, from the simplest forms and on up the food chain. Once identified, such imbalances can be remedied, restoring the full range of life to that particular place.


  And let’s look at water. Water has increasingly become a problem, with at once not enough in some parts of the world and way too much in others. Sometimes too much comes right after not enough so we get torrents of rain coursing down parched, barren land with nothing to slow it down. Healthy, living soil can contain many times its weight in water. Steven Apfelbaum, a restoration ecologist in Wisconsin, says that every 1 percent increase in soil carbon holds an additional sixty thousand gallons of water per acre. Not only does this limit damage from erosion, but it also keeps water on the land. This feeds plants, builds aquifers, and maintains the moisture that promotes microbial life.


  There will always be floods and droughts and so-called hundred-year weather events that are now happening with unnerving regularity, but they needn’t cause such devastation. I spoke to Zachary Jones, of the Twodot Land and Livestock Company near Harlowton, Montana, where in spring 2011 the Musselshell River, a tributary to the Missouri River, saw thirteen times its usual spring runoff: “The most water we’ve ever seen in that creek in the five generations my family has ranched here.” While the flood closed highways, washed away barns and corrals, and drowned livestock, Twodot’s land remained unscathed, with very little runoff. Jones attributes this to its having been under Holistic Management for twenty-five years. Compared with its neighbors, Twodot’s twenty-four thousand acres had a greater variety of grasses and other plants with deep roots (for efficient nutrient and water cycling) and rich, aerated, highly absorbent soil. Rather than streaming off and causing erosion, the water stayed on the land.
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  Here was cause for hope: Focusing on soil could minimize the devastation of floods. I couldn’t get enough of that optimism, so I kept exploring. It turns out that accelerated topsoil formation is doable, with the tools required as modest as livestock, hole digging, organic amendments, and simple cultivation techniques; no costly, high-tech, geo-engineered you-need-a-PhD-to-understand-it schemes. I began to see that, despite the way our ecological predicaments are often portrayed, we aren’t dealing with discrete problems to be tackled one at a time. Rather, our environmental messes are symptoms of disrupted biological cycles: the carbon cycle, water cycle, nutrient cycle, and energy cycle. Since all these cycles are interconnected, efforts to redress one system will likely help restore the others.


  I don’t mean to come across as naive, or to suggest that we can throw some cattle and compost on the ground and go on wasting and polluting as before. But neither am I willing to be paralyzed by despair, nor take refuge behind that barricade of indifference, no matter how tempting at times. I know how bad things are. But we’ve got to start somewhere. Soil restoration can be done anywhere: one watershed, one community, one abandoned field. At whatever scale, attend to the needs of the soil, and the ecological cycles will begin to get back in sync.


  One sweeping and dramatic example is the restoration of the Loess Plateau in China, documented in John D. Liu’s film Hope in a Changing Climate. Over ten years, an area the size of Belgium along the Yellow River in northwest China was transformed from a near-barren desert plagued by dust storms, considered the most eroded place on earth, to a thriving agricultural region with the poverty rate lowered by half. Through a government–community partnership, local farmers built terraces, reforested sloping land, and shifted to perennial crops that have deeper roots. Basically, the Chinese government saw that it would cost less to stabilize the soil than to continually deal with the sediment running into the river. In stabilizing the soil, numerous other benefits followed.


  In considering our environmental challenges, one wild card is the extent of nature’s ability to heal itself. The awareness that restorative feedback mechanisms may be greater and more powerful than we appreciate gives me tremendous hope. A few years back I attended the annual E. F. Schumacher Lectures at what is now the Schumacher Center for a New Economics in Great Barrington, Massachusetts, not far from where I live. (Schumacher was the fellow who wrote the early-1970s book Small Is Beautiful, with the evocative but oft-ignored subtitle Economics as if People Mattered.) At the end of the day I was standing around among a group chatting with Alisa Gravitz, executive director of Green America, who’d given a talk called “Everyone Is an Activist.” The speakers, including environmental stalwart Bill McKibben, had done a fabulous job of articulating just how dark the state of our environment was, and I think many of us were looking for some flicker of hope to carry home. Gravitz has an easygoing, upbeat style, so several of us were drawn to her.


  One woman asked straight-out how to keep going in the face of constant bad news. Gravitz thought for a minute, then said that she grew up near Lake Erie, which in the 1960s was declared “dead.” (Famously, in 1969 Cleveland’s Cuyahoga River, a tributary to Lake Erie, burst into flames.) They were told that restoring the lake would take decades, Gravitz recalled, but very quickly signs of life appeared. With tightened pollution restrictions, including the Clean Water Act in 1972, the lake bounced back and by 1980 was a popular recreation destination. There are now large algal blooms and occasional fish die-offs. But Gravitz’s point was that the lake most experts had given up on improved faster than anyone anticipated. “That’s what I remember whenever I start to lose courage,” she said. “We should never underestimate ecology’s capacity to heal.”


  This made sense to me: We need to work with the natural inclination of all living things to strive toward health. We can start with one lake, one watershed, one devastated plateau, and create isles of reparation. Then, over time, fill in the gaps, jigsaw-puzzle-like. Every stretch of depleted or chemically saturated soil, every gulch and gully carved by erosion, is a wound on the landscape. We can heal those wounds by tending to the soil.
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  When I was a kid, we called it “dirt.” It was brown (that unfortunate color with scatological overtones) and got stuck under our fingernails when we played outside, making the immediate, requisite hand washing an ordeal. It was an affront to the smooth-surfaced chrome aesthetic that dominated the era. There was the impression that if we failed to scrub it off, something bad would happen (if nothing else, our clothes might be “soiled”). Still, we played in it, with toy versions of the construction vehicles that were ripping up the earth just yards from our house. For this was the mid-1960s, and people were planting houses the way a thousand miles west in the Grain Belt they planted corn, acres and acres of homes sprouting up with their tidy brick chimneys and matte aluminum siding, consuming the land in architectural and social monocultures. We neighborhood kids were creatures of our time: In our pretend games we were builders, not farmers.


  Even living in Vermont, where you’re never far from a contented cow or, in the summer and fall, a farm stand (often a shed with a cash box, run on that old-fashioned principle, trust), it took me a long time to understand that soil is more than a one-size-fits-all passive medium for stuff that grows. A while back, I was chatting with our neighbor Charles Moses, who brush-hogs our meadow so that it stays meadow, and who teaches chemistry in our local high school and is a great-grandnephew of Grandma Moses. “You know,” he said, nodding down toward our property, “you’ve got great soil down there.”


  The way he said it, I could tell that it was bugging him that we weren’t growing anything on our land. I said, “Really?”


  “Yup,” he said, with the native Vermonter’s habitual restraint. “If you’ll put in some vegetables I’ll till it for you. There’s nothing like eating potatoes straight out of the ground.”


  There was no turning back. We bought vegetable starts at Clearbrook Farm, an organic gardening mecca in nearby Shaftsbury, and with scarcely any effort on our part things grew. A bit of beginner’s luck; that hyper-fertile soil, lovingly nurtured by the farmer who lived there in the 1970s when Charles was growing up, had been waiting for some crops worthy of nourishing. I’m now an avid reader of seed catalogs. I so revel in the summer ritual of surveying the garden and harvesting that during those precious months, I’m reluctant to go away. On the agenda right now: a second planting of kale, beets, and beans, and what to do with all those cucumbers.
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  This book isn’t a scientific or how-to guide to the soil. Rather, this is a call to action on behalf of the soil—and, by extension, those of us who benefit from it. Which is, of course, all of us. I’m not going to mince words or hide behind euphemism; we know ecological systems are crumbling all around us. Chapter by chapter, I’m going to hit our most severe environmental problems and explore how zeroing in on soil can move us toward solutions—and I’m going to share examples of people who are doing this through innovative, and often counterintuitive means. (Remember those cows?)


  So roll up your sleeves and pant legs and wade with me into the dirt.


  the politics and practise of sustainable living
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