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Praise for Dirt to Soil

“Gabe Brown’s Dirt to Soil could not be more timely, as farmers are beginning to see an increase in costs of the fertilizers and many other inputs they rely on. Gabe provides us with his complete story of how he transitioned to a largely self-renewing and self-regulating (regenerative) farming system. Even though I have been an organic farmer for 40 years, I was amazed at how much I learned from reading Dirt to Soil. I highly recommend it to all farmers and food entrepreneurs, especially anyone interested in anticipating future changes and preparing for them in advance.”

—Frederick Kirschenmann, distinguished fellow, Leopold Center for Sustainable Agriculture; author of Cultivating an Ecological Conscience

“Restoring the productivity of agricultural land is one of the most urgent imperatives of our time. In this landmark book, Gabe Brown explains, step by step, how farmers and ranchers can transform lifeless dirt to healthy topsoil, offering a profound yet elegantly simple blueprint for reversing land degradation across the globe.”

—Dr. Christine Jones, soil ecologist; founder of amazingcarbon.com

“Civilization was made possible by agriculture developed over the centuries by ordinary people domesticating plants and animals using the emerging biological sciences. Today mainstream agriculture—dominated by monoculture cropping and confined animal feeding—is the most destructive industry ever to evolve. Based on chemistry and marketing of technology, current agricultural practices produce twenty times more dead, eroding soil than food, year after year. In this dangerous time, Gabe Brown’s book comes as a breath of fresh air, showing by example what any farmer who cares enough about the future can do by following sound ecological principles and using common sense and imagination.”

—Allan Savory, president, Savory Institute

“This book is a must read for anybody who thinks that the ‘Green Revolution’ has been a success. Gabe Brown provides a heartfelt personal account of his journey and awakening to a new perspective on the importance of soil biology and the urgent need for a return to regenerative integrated organic farming methods, not just to feed the world but also to save the ecosystem from imminent disaster.”

—Stephanie Seneff, senior research scientist, MIT Computer Science and Artificial Intelligence Laboratory

“Dirt to Soil skillfully describes the learning process and rich rewards of perseverance in the conversion from yield-driven farm practices that degrade soils to the regeneration processes that provide pride, productivity, nutrition, health, and sustainability to the basic infrastructure of society—agriculture. The core values of stewardship Gabe Brown describes for managing the agricultural ecology are reinforced by science that links diverse components so they function together to benefit everyone and everything in the dynamic rejuvenation of soils. The principles are exemplified through firsthand experiences that not only explain what, why, and how things need to change, but also provide the motivation to start doing them. The book provides hope that nutrition and health can be guiding principles in food production for successive generations to displace the ‘Band-Aid’ interventions adopted by the past two generations that have resulted in serious, unintended negative consequences.”

—Don M. Huber, emeritus professor of plant pathology, Purdue University

“Gabe Brown’s dirt-to-soil story is an inspiring example of how land can flourish when a farmer tunes out the textbooks and chemical purveyors and starts listening to nature. Brown has become a folk hero in regenerative agriculture circles, and this book delivers his trademark candor and ability to cut through myth, jargon, and generations of bad advice to reveal essential dynamics of how farm ecosystems work. By keeping it real, this practical, spirited, and timely book can help spark an agricultural shift from conventional wisdom to common sense.”

—Judith D. Schwartz, author of Cows Save the Planet and Water in Plain Sight

“After hearing a presentation by Gabe Brown, many people picture Brown’s Ranch in North Dakota as some sort of Xanadu where nothing goes wrong. This book provides a realistic perspective on Gabe’s struggles in a challenging environment. Gabe and his family didn’t let the challenges defeat them; they viewed them as opportunities to learn and innovate. This determination has made Gabe one of the leaders in the movement to regenerate soils. He has also helped to push, pull, and drag science toward finding solutions to solve our current farm and food crises. Farmers and ranchers like Gabe Brown and the others whose stories are told in Dirt to Soil are addressing the critical need to develop resilient systems that provide abundant, nutrient-dense food on regenerated soils that efficiently cycle nutrients and water through diverse biological communities.”

—Kris Nichols, PhD, soil microbiologist, KRIS Systems Education and Consultation

“Gabe Brown’s story is a journey of hope and freedom for all those who care about food, health, and the earth. His passion to heal the land and serve others has shaken the foundations of the industrial agriculture model. The industrial agriculture complex is an insatiable furnace of consumption that devours soil, leaves farm families destitute, and impoverishes rural communities—ultimately destroying nations. Who would have thought that a North Dakota rancher would lead the regenerative agriculture revolution, a campaign that shows us a new way of growing nutritious food—food that is medicine and that nurtures and honors all of creation. Because of Gabe Brown, I have hope for the future of agriculture. Dirt to Soil is a must read!”

—Ray Archuleta, “The Soil Guy,” retired USDA/NRCS soil health specialist

“If you have interest in your health or saving the earth or eating food that tastes the way food should, you have heard a lot recently about regenerative farming. There are dozens (or hundreds) of self-proclaimed experts on the subject. Here is what I know: Gabe Brown is the Real Deal. He has done more than anyone to bridge the gap between research scientists and practicing farmers. His understanding of how to put the science of soil regeneration into practice is unsurpassed. Dirt to Soil should be required reading for every industrial farmer on the face of the earth.”

—Will Harris, White Oak Pastures, Bluffton, Georgia

“Dirt to Soil is the perfect title for this new book from Gabe Brown. It is an apt metaphor to describe the Brown family’s escape, through intelligence and determination, from their entrapment in an agricultural model that has failed economically, ecologically, and as a source of quality of life for the family. Their accomplishment stems from their realization that long-term success is possible only when all parts of the soil-plant-animal-wealth-human complex we call a farm/ranch are nurtured simultaneously. The Browns understand that agriculture must be about promoting life. It must be regenerative.”

—Walt Davis, author of How to Not Go Broke Ranching

“I can no longer drive by a farm without wanting to get out of the car and start planting cover crops. Dirt to Soil is an entertaining, illuminating read that will change the way people think about agriculture.”

—Mark Schatzker, author of The Dorito Effect

“There is growing awareness that industrialized agricultural methods are doing considerable damage to our soil, farms, and planet. The way we farm needs to change, and Dirt to Soil is about to transform the way agriculture is practiced around the world. This book is filled with excellent advice on how to farm by following Mother Nature’s guidance, seasoned with Gabe’s great sense of humor and humility.”

—Colin Seis, agricultural management consultant; owner of Winona, New South Wales, Australia

“Reading Dirt to Soil is like having a personal conversation with Gabe Brown about the changes he witnessed as he put regenerative practices into place on Brown’s Ranch. Most important is his clear message about capturing the value of his system by marketing directly to the consumer. In Gabe’s words, he ‘prefers to sign the back of the check, not the front.’”

—Dwayne Beck, PhD, manager, Dakota Lakes Research Farm; professor of plant science, South Dakota State University

“Civilization after civilization plowed itself out of prosperity by degrading the soil. Gabe Brown’s inspiring story shows why regenerative farming to rebuild healthy, fertile soil is not just an academic theory—it’s already been done on farms like his.”

—David R. Montgomery, author of Dirt and Growing a Revolution

“Dirt to Soil is an inspiration! Gabe Brown offers a proven model that will help other farmers improve their soils and our planet. More and more growers are starting to realize that they must be soil farmers first and foremost. Gabe helps us imagine what the health of our planet would look like and how the profitability of farms, both large and small, would improve if all of us shift the way we practice agriculture. His message to mimic nature rather than trying to fight against her resonates with everyone who cares about the quality of our food and our future.”

—Todd Colehour, founder, Williams and Graham and Tribe Market
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To the shy farm girl who wanted to marry a city boy to take her away. Instead, that city boy brought her back to the farm where she dedicated her life to being my number-one supporter on this journey of regenerating dirt to soil.

A special thank you to our children, Kelly and Paul. Your unwavering love and support is all a father could want.
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Preface

I met Gabe Brown for the first time when I invited him to speak at the 2012 Quivira Coalition conference, which was titled “How to Feed Nine Billion People from the Ground Up.” The theme for the conference sprang to my mind the previous year while I was visiting Colin Seis, a sheep farmer in New South Wales, Australia. We had fallen into an intense discussion about pasture cropping, an innovative type of regenerative agriculture Colin and neighbor Darryl Cluff had pioneered that involves growing annual crops and perennial pastures together. As we talked, I realized Colin and Darryl’s work offered an intriguing solution to the rising challenge of sustainably supporting the estimated nine billion people that will be living on planet Earth in 2050.

Pasture cropping is one answer, and so are other practices that are part of regenerative agriculture, a biological system for growing food and restoring degraded land. Its goal is to continually advance the health of the soil with practices that promote microbial activity, increase carbon cycling, and improve plant and animal health, nutrition, and productivity—all of which can support feeding a lot of people. Practices include no-till farming, diverse cover crops, multiple crop rotations, on-farm fertility, minimized use of herbicides, and avoidance of all use of pesticides, insecticides, and synthetic fertilizers. All of that is also integrated with managed livestock grazing. As Colin Seis has demonstrated on his farm, regenerative agriculture can be profitable, too.

Colin and I grew excited over the prospects of the conference. When I asked him for suggestions about other leaders in regenerative agriculture who would be good speakers, the first person he mentioned was Gabe Brown.

As our audience learned at the Quivira conference, Gabe and his wife, Shelly, purchased a farm near Bismarck, North Dakota, from Shelly’s parents in the early 1990s and began growing grains and raising beef cattle the conventional way with heavy tillage and plenty of herbicides, insecticides, and synthetic fertilizer. Three years later, they stretched the standard farming model a bit by switching to no-till practices in order to conserve soil moisture and reduce fuel costs. However, four successive years of weather-related crop failures created a desperate financial situation that set the Browns on an unexpected and revolutionary journey from industrial agriculture to biological, regenerative farming.

Their 5,000-acre ranch, Gabe told the conference-goers, now profitably produces a wide variety of cash crops, such as corn and wheat, and cover crops. Gabe grows cover crops throughout the growing season to address resource concerns such as protecting the soil. Brown’s Ranch also produces grass-finished beef and lamb, along with pastured laying hens, broilers, pigs, honey, vegetables, and fruit, all marketed directly to consumers. What many conventional farmers and ranchers view as major challenges—such as soil compaction, wind erosion, flooding, diseases, pests, weeds, high input costs, and low yields—Gabe sees as symptoms of a poorly functioning ecosystem. The Brown’s Ranch model, developed over twenty years of experimentation and refinement, addresses these resource concerns in a variety of ways, but a critical piece is focused on regenerating the living biology in the soil.

Gabe’s talk at the Quivira Coalition conference proved so inspiring and popular that I invited him back in 2014, along with his son, Paul, to teach a workshop.

One of the eye-opening topics they covered in that workshop was how to grow topsoil. Grow soil? According to conventional thinking, it takes a thousand years to grow one inch of topsoil. Using regenerative agricultural principles, however, Gabe said, they had grown several inches of new topsoil in only twenty years! Through a synergistic combination of soil microbes, mycorrhizal fungi, earthworms, organic material, plant roots, water, sunlight, and the “liquid carbon” plants create via photosynthesis, they rediscovered a natural process for transforming the compacted, depleted dirt of industrial farmland into rich, porous soil. The reason for this transformation is simple, Gabe and Paul told the packed room: Biological life is a force, and once it has been unleashed, it will continue to grow and generate new life.

Not surprisingly, Gabe has become a popular, well-traveled public speaker and advocate for regenerative agriculture. In the winter of 2016–2017 alone, he gave more than one hundred presentations, speaking to over twenty-three thousand people, not to mention the 250,000 views his presentations have enjoyed online. Hundreds of people visit Brown’s Ranch each summer, and many more visit the ranch website. Gabe has been featured in a number of documentaries on food and soil health in recent years—all evidence, he believes, of a groundswell of interest in regenerative agriculture taking place among consumers, ranchers, farmers, and even conventional producers who want to make a change.

What was missing, however, was a book. The editors at Chelsea Green had been encouraging Gabe to write about his experiences, but he found that finding time to do so proved elusive. I became involved in the project as a result of a chance conversation with Fern Marshall Bradley, a senior editor at Chelsea Green. We agreed that a book by Gabe would be valuable to the cause of regenerative agriculture. I asked if there was some way I could help bring the book into existence. Gabe was open to a collaboration, and a few months later we set to work, with my job mostly being a “word wrangler.” I am honored to be involved in this project, and I am just as inspired today by the Browns’ work as I was when I first met them.

In this era of hyper divisiveness, virtual realities, and baffling disdain for facts, Brown’s Ranch demonstrates that we can be united by our common need for healthy soil. There is nothing virtual about growing food. You can’t eat pixels. Your body needs nourishment, which means we need farms and ranches, which need soil. If we want to be healthy, then we need healthy food produced from healthy soil—not dirt—which we can accomplish only via biology, not chemistry. If we want to heal divisions, be resilient, and create opportunities for our children, then we need to start with soil and work our way up, one plant and one animal at a time.

It can be done, as the Browns show, if we set our minds to the task.

—COURTNEY WHITE





 

Introduction

The Best Teacher

Our lives depend on soil. This knowledge is so ingrained in me now that it’s hard for me to believe how many soil-destroying practices I followed when I first started farming. I didn’t know any better. In college I was taught all about the current industrial production model, which is a model based on reductionist science, not on how natural ecosystems function. The story of my farm is how I took a severely degraded, low-profit operation that had been managed using the industrial production model and regenerated it into a healthy, profitable one. The journey included many trials and constant experimentation, along with many failures and some successes. I’ve had many teachers, including other farmers and ranchers, researchers, ecologists, and my family. But the best teacher of all is nature herself.

In the everyday work of my farm, most of the decisions I make, in one way or another, are driven by the goal of continuing to grow and protect soil. I follow five principles that were developed by nature, over eons of time. They are the same anyplace in the world where the sun shines and plants grow. Gardeners, farmers, and ranchers around the world are using these principles to grow nutrient-rich, deep topsoil with healthy watersheds.

The five principles of soil health are:


	Limited disturbance. Limit mechanical, chemical, and physical disturbance of soil. Tillage destroys soil structure. It is constantly tearing apart the “house” that nature builds to protect the living organisms in the soil that create natural soil fertility. Soil structure includes aggregates and pore spaces (openings that allow water to infiltrate the soil). The result of tillage is soil erosion, the wasting of a precious natural resource. Synthetic fertilizers, herbicides, pesticides, and fungicides all have negative impacts on life in the soil as well.

	Armor. Keep soil covered at all times. This is a critical step toward rebuilding soil health. Bare soil is an anomaly—nature always works to cover soil. Providing a natural “coat of armor” protects soil from wind and water erosion while providing food and habitat for macro- and microorganisms. It will also prevent moisture evaporation and germination of weed seeds.

	Diversity. Strive for diversity of both plant and animal species. Where in nature does one find monocultures? Only where humans have put them! When I look out over a stretch of native prairie, one of the first things I notice is the incredible diversity. Grasses, forbs, legumes, and shrubs all live and thrive in harmony with each other. Think of what each of these species has to offer. Some have shallow roots, some deep, some fibrous, some tap. Some are high-carbon, some are low-carbon, some are legumes. Each of them plays a role in maintaining soil health. Diversity enhances ecosystem function.

	Living roots. Maintain a living root in soil as long as possible throughout the year. Take a walk in the spring and you will see green plants poking their way through the last of the snow. Follow the same path in late fall or early winter and you will still see green, growing plants, which is a sign of living roots. Those living roots are feeding soil biology by providing its basic food source: carbon. This biology, in turn, fuels the nutrient cycle that feeds plants. Where I live in central North Dakota, we typically get our last spring frost around mid-May and our first fall frost around mid-September. I used to think those 120 days were my whole growing season. How wrong I was. We now plant fall-seeded biennials that continue growing into early winter and break dormancy earlier in the spring, thus feeding soil organisms at a time when the cropland used to lie idle.

	Integrated animals. Nature does not function without animals. It is that simple. Integrating livestock onto an operation provides many benefits. The major benefit is that the grazing of plants stimulates the plants to pump more carbon into the soil. This drives nutrient cycling by feeding biology. Of course, it also has a major, positive impact on climate change by cycling more carbon out of the atmosphere and putting it into the soil. And if you want a healthy, functioning ecosystem on your farm or ranch, you must provide a home and habitat for not only farm animals but also pollinators, predator insects, earthworms, and all of the microbiology that drive ecosystem function.



Throughout this book I return to these principles over and over again. I even devote a chapter to discussing their importance in depth (chapter 7). They are ingrained in everything I do on my ranch. It is my hope that, by the time you finish reading this book, you will not only know them by heart, but you will want to take advantage of them to regenerate your ecosystem, too. This is the journey of Dirt to Soil.





 

PART I

The Journey





 

One

Lessons Learned the Hard Way

How did a guy who grew up in the city, whose only contact with growing plants was mowing lawns during the summer, become so committed to soil health and land regeneration? It’s a question I sometimes ask myself as I consider all that land regeneration has blessed me with.

I grew up in Bismarck, North Dakota, the third of four sons born to a father who had a lifelong career with the local rural electric cooperative, and a mother whose main job was to keep four boys out of trouble. My childhood was relatively uneventful, involving a great deal of baseball, bowling, and homework but not much exposure to agriculture except for a few brief trips to an uncle’s farm. That all changed in the ninth grade when I took a class in vocational agriculture, inspired by an older brother, Jay. Soon after, I joined the Future Farmers of America and quickly became infatuated with all things related to farming and ranching. I wanted to learn everything I could, which in those days meant the where, why, and how of fertilizers, pesticides, insecticides, fungicides, artificial insemination, feedlots, balancing rations, diesel engines, and anything else related to industrial agricultural production.

During high school, I spent after-school hours picking rocks out of cropland fields for a local farmer, which is not an uncommon thing to do in North Dakota. This was the first time I had actually worked on a farm, and despite the rocks, I loved it. Little did I know that the farmer would soon become my father-in-law! My sweetheart, Shelly, and I were married in 1981.

My in-laws, Bill and Jeanne, were tremendously hardworking people who had started out in 1956 with little more than a dream, and through years of dedicated labor, eventually paid off a 1,760-acre farm while raising three daughters. In 1983, after I studied agricultural economics and animal science in college, Shelly and I moved into a trailer house on Bill and Jeanne’s farm. They had asked us if we would be interested in eventually taking over the operation. Of course, we were eager to do so! Oops, I should rephrase that because Shelly insisted she married a city boy in order to get off the farm. And there I was leading her back to it! She must have loved me, though, because she didn’t say no. Her parents farmed the land until 1991. With no son to take over, they had to settle for a son-in-law who had grown up in town and had little farming experience.

Bill and Jeanne farmed conventionally, including heavy tillage. In fact, I often tell people that my father-in-law practiced “recreational tillage.” He loved to sit on a tractor and pull a heavy disc through the field. Every year they would rest half of the cropland for the summer, a practice called fallowing, tilling it repeatedly to keep weeds from growing. They fallowed their land because they thought it was a way to store moisture for the crop-growing year. On the other half of the land they would grow a cash crop. They grew small grains, mostly spring wheat, oats, and barley, and they fertilized annually, though not at heavy rates. They also used herbicides annually in the fields to kill weeds. They owned a sixty-five-head cowherd along with about twenty yearling heifers. These cattle were divided into three groups and then grazed in three native grass pastures on the farm for the entire growing season every year, year after year, without any variation. In the fall, the cattle grazed on the post-harvest crop residue and were then fed hay in a lot for five to six months during the winter. The calves were weaned in October and also fed for some time before they were sold. Their animals were subjected to the standard combination of pour-on insecticides and multiple vaccinations annually.

Bill and Jeanne sold all of their cattle in 1978. They rented out their pastures until Shelly and I moved to the farm and purchased our first group of registered Gelbvieh cattle, a breed that originated in Europe and was first imported to the United States in the 1970s. Gelbvieh are known for their milk, muscle, and mothering ability, and I saw them as a perfect fit for our ranch.

Becoming a Farmer

As I worked alongside Bill in my first years as a farmer, I learned about the conventional production model of agriculture. Even in the beginning I had questions about its logic. For example, in the spring Bill and I would till the soil, and I remember him telling me that we were “working the soil in order to dry it out.” That didn’t make sense to me, because in July we were always praying for rain! I distinctly remember him telling me “the more you work the soil, the better it is!” Why? I would ask myself. I tended to question his judgment from time to time, which didn’t sit too well with his stubborn German ancestry. It was a good experience for me, however, especially as I had begun to make plans for things I would change after Shelly and I purchased the farm. Shelly has since admitted that it was a stressful time for her because she would have to listen to me complain about her parents in one ear and then listen to her parents complain about me in the other.

Our livestock management was conventional, too. During the growing season we looked at only three things: the cows, the grass, and the water. But after I met a rancher named Ken Miller, who was doing things quite differently, I began to question our grazing methods as well. Ken was, and still is, a mentor to me. He and his wife, Bonnie, ranch in a pretty tough environment near Fort Rice, North Dakota. The soils there are composed of a high percentage of bentonite clay and usually do not grow enough grass to keep a prairie dog fed—except on their ranch. By tenacious observation and careful management, Ken and Bonnie have healed their land to the point where it is extremely productive and profitable. Ken taught me things that my college professors never even mentioned. I am forever grateful to him.

To Bill and Jeanne’s credit, they showed patience and allowed me to cross-fence a couple of the pastures so I could experiment with different grazing strategies. That was my first attempt at land regeneration—I just didn’t know it at the time.

After I had worked alongside Bill and Jeanne for eight years, they made an unexpected decision to sell a third of the farm to each of their three daughters rather than sell the entire operation to us. That outcome was not what Shelly and I had worked toward. We had planned, and expected, to be able to purchase the entire operation. Twenty years later, this lesson weighed heavily in our decision of how we would transition the ranch to our own children, a decision I explain in detail in chapter 5.

We purchased the home place, comprising 629 acres, from Bill and Jeanne in 1991. We were fortunate to have the USDA’s Natural Resources Conservation Service (NRCS) come out and do baseline tests on our soils. Two results were particularly important for our story. The first test showed that the percentage of organic matter in soils on our cropland ranged from 1.7 percent to 1.9 percent. I have since learned that soil scientists estimate that soil organic matter levels where I live were once in the 7 percent to 8 percent range. Approximately 75 percent of the organic matter that was once in my soils was lost over time due to tillage and improper management. When organic matter is depleted, the nutrient cycle in the soil is adversely affected. (This concept ties in with those all-important principles of soil health mentioned in the introduction and discussed in depth later, in chapter 7.) Many farmers turn to inputs of synthetic fertilizers to provide plants the nutrients they need. By the way, soils anywhere in the nation are typically composed of 50 percent minerals (sand, silt, and clay), 25 percent water, 15 percent air, and less than 10 percent organic matter (much less today).

The second test performed by NRCS on our place involved the rate at which rainfall could infiltrate our soils rather than ponding on the surface and evaporating or exiting the ranch as sheet flow. They determined the rate of water infiltration was a half inch per hour, which is typical for many operations in the area. The trouble was we needed every drop we could get. On average, our ranch received only sixteen inches of total precipitation per year, of which approximately eleven inches was rain and the remainder came from the seventy-plus inches of snow we normally got each winter. Worse, a large part of our rainfall came from thunderstorms, which could dump an inch or two of rain in a short time. A low infiltration rate meant most of that water ran off the land and thus was not available to plants. This presented a serious challenge in normal years, but it was especially difficult in periods of drought.

Looking back, I wish I had the foresight to archive some of those soils from 1991. It would be interesting to analyze them with today’s technology and see just how degraded and devoid of life they were.

For the first few years after we purchased the home place, I continued to farm conventionally using tillage, fertilizers, and herbicides to grow small grains, as my in-laws had been doing. I simply did not know any other way; it was what I had learned in college and from Bill. Because I enjoyed livestock, I decided to increase my cattle numbers. I wanted some early season pasture, so I decided to seed 200 acres of cropland back to perennial grasses. Bill thought I was nuts. Why would anyone seed “nice” cropland back to grass? That was just not done! After a discussion with the local NRCS staff, I decided to use a seed mixture of smooth bromegrass, intermediate wheatgrass, and pubescent wheatgrass. A very good stand of perennial plants quickly established themselves on the former annual cropland, but it was not very productive. This eventually taught me an important lesson about how soil functions, as I explain in chapter 3. I tell people that I had to learn every lesson the hard way, and that lesson was one of the hardest!

Going No-Till

In 1994, a good friend of mine from the northern part of the state who was practicing no-till farming recommended that I switch to no-till practices in order to save time and moisture. His advice made sense. One of the benefits of not growing up on a farm was that I had an open mind. I did not have any preconceived notions. He added some sage advice along with his suggestion: “If you do go no-till, sell all of your tillage equipment so you are not tempted to go back.” As a beginning farmer, I couldn’t afford to simply up and buy a no-till drill, so I did what he advised. I sold all of my tillage equipment and, with the money I made, purchased a fifteen-foot John Deere 750 no-till drill. I ended up using that drill for twelve years before upgrading to a newer model.

While I was excited by the no-till process, Bill was extremely skeptical, especially after watching me seed into the previous year’s residue. He was used to seeing finely tilled, bare soil and was tough to convince that no-till methods would work. My first year of no-till farming was fantastic. Not only did our crop yields go up, but I was also able to move down the path of reducing synthetic fertilizer use by adding nitrogen-fixing field peas to the crop rotation. I had learned that there are approximately 32,000 tons of atmospheric nitrogen above every acre of land, so I thought it was foolish to spend as much as I was on nitrogen fertilizer. Not only did the peas do well, but our spring wheat averaged 55 bushels per acre and sold for $4.58 per bushel. That was a very good price and an excellent yield at that time. I was on top of the world! I planted a winter triticale/hairy vetch mix that fall because I was looking for a crop I could cut for hay for my cattle. It germinated well and looked great. I thought farming was easy!

Little did I know the lessons I was about to learn.

Before I tell those stories, though, I’ll tell you more about the no-till method and how it relates to soil health, which is the foundation that most of the stories in this book circle back to. Simply put, no-till farming is a practice that employs a seed drill, an implement with a single disc that cuts a slice in the soil no greater than the width of a knife. If there is crop residue on the field, the discs can easily slice through it. The drill has multiple seed units mounted on top. Seed drops through the center of each unit and is deposited in the small slit made by the disc at a pre-determined depth. The soil displaced by the disc is then gently pushed back into place over the seed by a closing wheel. The net result of a no-till approach is a field seeded with a cash crop, such as wheat, with essentially no soil disturbance.

What are its advantages? Tillage destroys soil structure, the home for soil biology, reducing water infiltration. With no-till farming, in contrast, there is more moisture available to grow plants due to increased rainfall infiltration as a result of better soil aggregation, increased organic matter, and adequate residue on the surface, which acts as a shield against evaporation. The potential for wind and water erosion is also significantly reduced. And by seeding into existing crop residue, no-till practices encourage the conditions for microbial life in the soil, which increases nutrient cycling and reduces the need for synthetic fertilizers. The process also requires fewer tractor passes over a field, reducing labor, fuel, and maintenance costs.

What are its disadvantages? Primarily, there is a lack of weed suppression, although all tillage eventually results in more weeds, often resulting in the increased application of herbicides to control those weeds. However, the use of herbicides disqualifies a no-till farm from being certified as organic, which can have economic impacts. No-till farming can also slow the warming of soils in springtime, which is necessary for germination. This slowed warming can be overcome by having a crop rotation that has correct carbon:nitrogen ratios, which I will talk about later.

The origin of the no-till movement can be traced back to Edward Faulkner, a radical agronomist and farmer from Ohio who declared in his 1943 book Plowman’s Folly, “the truth is that no one has ever advanced a scientific reason for plowing.”

In the Upper Midwest, no-till farming was introduced by Dr. Dwayne Beck, director of the Dakota Lakes Research Farm, near Pierre, South Dakota. Dr. Beck grew up on a grain and livestock farm in the area, received a degree in chemistry, and worked for a while at a fertilizer dealer before earning a PhD with a focus on soil fertility at South Dakota State University. When he began the research farm, his goal was to slow erosion on farm fields, which by the late 1980s had become a big issue, particularly on irrigated ground where large amounts of productive topsoil were washing away. While studying low-till and no-till systems for their conservation value, he observed dramatic increases in soil biology. He also noted that less water was needed to produce a profitable crop in these systems while both fuel and fertilizer usage dropped. When crops yields matched and then surpassed county averages, he knew the no-till method was the way to go.

The Dakota Lakes Research Station is owned by farmers, which allowed Dr. Beck the freedom to do things differently, including the pursuit of a systems-thinking approach to agriculture. He soon became an advocate for cover crops, which are plants grown primarily to enhance the life and the function of soil. He maintained that growing cover crops is the best way to create on-farm fertility. He set out to encourage no-till practices among local farmers in an area where heavy tillage had been normal for decades, convincing them one by one to give no-till farming a try. To counter the complaint that plowing was required to eliminate weeds, Dr. Beck told farmers that his research and experience showed that competition from a healthy cover crop took care of weeds. As for weed-killing herbicides— especially glyphosate, which was pushed hard by chemical companies—he predicted weeds would eventually develop a resistance to them. That prediction has come true!

Dr. Beck was one of the first in our region to insist that we look to nature for inspiration, especially the native prairie. As he has often said, “Nature never tills.” What nature does is to develop diversity. In a prairie ecosystem, there are dozens of different species of plants, mostly perennials, growing together in symbiosis. Nature is an opportunist and abhors a vacuum—bare soil—and, if left undisturbed, nature will quickly increase both the quantity and diversity of plants. In a no-till system, a farmer can control the diversity of plants on a particular field. What you plant depends on your goals. If you have livestock, the plants can be forage crops. If you want to fix nitrogen in the soil, then you can plant legumes as part of the mix. According to Dr. Beck, no-till methods were practiced by the Native Americans in the area long before the settlers arrived. He recommended the book Buffalo Bird Woman’s Garden, which tells the story of a Hidatsa woman in North Dakota who lived during the nineteenth century
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