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Praise for The Lean Micro Farm


“Oftentimes, the desire in farming is to open up more land, grow more crops, and get bigger. In The Lean Micro Farm, Ben Hartman doesn’t just illuminate the enormous potential in getting small—for communities, for the environment, for the profitability of farms—he lays out a roadmap for how to achieve it.

“As Ben eloquently demonstrates, small doesn’t mean less, small can just as easily mean more. Small can mean better. Small can mean, in the immortal words of economist E. F. Schumacher, beautiful. More importantly, when the desire is to grow more and earn more, sometimes getting smaller is actually the answer.

“I was delighted and a bit terrified to pick up Ben Hartman’s new book, because every time I read something Ben wrote, significant portions of my farm change. And The Lean Micro Farm is no exception. Chapter by chapter you see the ways in which shrinking their farm has led Ben and his wife Rachel to a happier, healthier, more sustainable, more localized farm without risking income. Each section is filled with examples and strategies for how they got small and what it looks like in practice. It’s well-written, thought-provoking, and potentially life-altering. I immediately found myself penciling out ways to make our farm smaller.

“So fair warning, this book will change your farm.”

—JESSE FROST, author of The Living Soil Handbook

“The Lean Micro Farm is a game changer for farming and food production. With well-thought-out principles and innovative techniques for planning and maintaining profitable tiny farms, Ben Hartman opens the door to a future of micro farms everywhere, rather than fewer and fewer large farms in rural locations only. This easy-to-read book is full of time-saving and ecologically sustainable techniques, such as flipping beds of both short and tall-growing crops with minimal soil disturbance so that multiple crops can be grown well each year in a small space. Ben’s tested methods can be applied to gardens and homesteads as well as small farms. Thank you, Ben, for bringing the ideas of my hero, E. F. Schumacher, into the 21st century and showing that they are as relevant as they were when his book, Small Is Beautiful, was first published!”

—HELEN ATTHOWE, Woodleaf Farm, Montana; author of The Ecological Farm

“Ben is a shining example of the powerful ideas and efficient methods he describes. He has a way of making things simple and a simple way of explaining them! Small is beautiful and small makes sense, now more than ever. Ben’s one third of an acre is understandable, achievable, and hugely productive of nutritious food. It’s my pleasure to learn more about and endorse his approach. Here’s to health with Hartman.”

—CHARLES DOWDING, author of No Dig Gardening, No Dig Cookbook, and No Dig Children’s Gardening Book

“In the field, Ben never zags. The crops are in perfect alignment. Zagging would be wasteful motion. However, in a world that’s obsessed with scaling, whether the business is technology or ‘never-enough farming,’ Ben has zagged by getting small. For the sake of his family and community, Ben simply wants to live better and work less. Don’t we all? In this book, he explains how to achieve that goal by getting small with lean thinking. In other words, he explains how the philosophy of ‘just enough’ is a zag we should all consider putting into practice.”

—JOSH HOWELL, president and executive team leader, Lean Enterprise Institute





Also by Ben Hartman


The Lean Farm:
How to Minimize Waste, Increase Efficiency, and Maximize Value and Profits with Less Work

The Lean Farm Guide to Growing Vegetables:
More In-Depth Lean Techniques for Efficient Organic Production
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Introduction


Get big or get out.

—EARL BUTZ, US Secretary of Agriculture, 1971–1976

Get small and stay in.

—GENE LOGSDON, small farmer and author of The Contrary Farmer


In 2017, my wife, Rachel, and I moved our rural vegetable farm into the city primarily to be closer to schools, extended family, and activities for our two young kids.

The move also allowed the farm, then 11 years old, a fresh start. We microsized from 1 acre down to ⅓ acre in production. Instead of seven buildings, we built one—a barn-house. Instead of four greenhouses, we put up two. Our inspirations included the connected farms of Maine and New Hampshire, Edo-period Japanese farms, and the hof that my German ancestors used as a house and an animal barn. We now sell all of our food within 1½ miles of the farm. We switched to a no-till deep-mulch system, utilizing 4 inches of compost on the soil surface. Instead of feeding our plants minerals that were mined and shipped from far away, we now rely only on our own compost, made from local leaves, for fertility. We use just seven field tools to complete most work. We still grow a wide range of crops but chose five focus crops; all of our crops are grown within 60 steps of our barn-house.

Yet while our farm is smaller and we work less, we earn as much as before.

To be honest, we weren’t always certain, in the first year or two, whether we’d made the right call. To move a business and our family at the same time felt risky, even crazy at times. But in the end, we’re grateful for our move and lifestyle redesign. We have more time for our kids, and we are more deeply rooted in our community.

Not every day is perfect. To do it again, there’s plenty we would change. But this pivot to a microscale farm allowed us a new beginning. This book tells our get-small story. I will explain as plainly as I can how we earn a comfortable living on our tiny farm and show how you can do the same.


[image: ]
Rachel in the garden with Leander. When our kids were born, our priorities shifted.



Inspiration to Get Small

Our first son, Arlo, was born in 2014, followed by Leander in 2016. At the time of their births, we had just finished a “lean transformation” on our farm. A few years prior, Steve Brenneman, a CSA customer and founder of an aluminum manufacturing business, had come out to our farm and helped us streamline our operation by applying the Japanese lean-manufacturing system. His ideas helped us root out waste and dramatically increase our productivity and profits in just a few seasons.1 Our farm was organized and clean rather than cluttered. We grew higher-quality crops with less work. We were finally earning a living wage and selling everything we could grow.

But now, with kids, things were different. We were frustrated, trying to juggle kid duty and farmwork, even with lean systems on our farm. We wanted these years as young parents to be a joyful time, but they were increasingly defined by stress and overwork. We wanted a slower pace with more downtime.

The year Arlo was born, my book The Lean Farm, which tells the story of our farm’s lean evolution, was published. I was invited to speak at conferences, visit and consult on farms, and partner with development projects. Many farmers from all over the world were inspired by the book to grow their businesses by getting rid of waste. That winter, while Rachel cared for the boys—with generous help from her mom—I took eight trips, during which I visited dozens of inspiring high-profit, tiny-scale farms.

Over the next few years, I wrote a growing manual to accompany The Lean Farm, and I traveled more. Every place I visited gave me ideas to incorporate into our farm as I pondered what our future farm and life might look like.

In Vancouver, British Columbia, I visited Doug Zaklan and Gemma McNeil at Zaklan Heritage Farm. On a mere 1½ acres of land, nestled between apartment complexes, the two young farmers were making a living and providing good work for several employees by carefully setting limits. They chose their accounts—in this case, restaurants—carefully, cultivating deep, long-lasting relationships with the chefs they sold their food to.

While on a tour in England, I stayed with Charles Dowding, the gardener, educator, and author of several books on “no-dig” gardening. Though I arrived at Dowding’s Homestead Acres after dusk, he grabbed a flashlight and excitedly showed me his immaculate home garden, with beds recently covered with the annual 1 inch of new compost. The edges of his plots, between soil and grass, were perfectly cut lines. Dowding had simplified everything, especially in how he’d prepared soils. “People seem to love loose soil. But a lot of gardeners overwork their land,” he told me. “A soil’s natural condition is firm. Look at the grass we are standing on,” he exclaimed as he pounded the ground with his foot. “It’s growing just fine, and the ground is firm!”

At Trill Farm Garden, in Axminster, UK, Ashley Wheeler and Kate Norman showed me their approach to farming with friends on a rented piece of ground. Some in the community worked full-time on the farm while others worked off-farm jobs, and they came together frequently to laugh and share food. I was inspired to see these young farmers using creative scheduling and collaboration to support each other’s work.

[image: ]
Committee members and volunteers sharing a meal at Cae Tân Farm in Wales. Photo courtesy of Cae Tân Farm.


On a trip to South Wales, I stayed with Tom O’Kane at Cae Tân Farm. O’Kane comanages Cae Tân with Eva Jones, Ruth Evans, and a group of volunteer directors. The farmers at Cae Tân have designed an ownership model that deeply integrates their community. A nonprofit committee, made up of customers and friends, actually owns the assets of the farm. Large purchasing decisions have to be approved by the nonprofit. Committee members and volunteers visit the farm frequently because they are invested in it. Cae Tân uses the motto “Our members and volunteers shape us.” The local community, for Cae Tân, is pulled to the center of the farm.

I found a common theme among these growers: they used constraint as a strength, not a weakness. Their farms were exemplary not in spite of being small but because of being small.



Simplicity + Constraint: Principles for Getting Smaller

As we discussed my travels, Rachel and I chose five principles to guide us as we set up our new micro farm:


	Leverage constraints.

	Build just enough (then maximize fixed costs).

	Essentialize.

	Simplify fieldwork.

	Localize.



These principles help balance the life we want with the work that we are doing. They allow us to farm and live better. These are principles that we try to follow even today, though we are a long way from mastering them. The impulse and incentives to get bigger, do more, and sell food farther away from home are around us all the time. The default mode in our economy is constant growth. Our five principles are like anchors: they ground our decisions against the lure of getting bigger.

More specifically, here is how these ideas shaped our tiny farm.


1. LEVERAGE CONSTRAINTS.

Carefully set limits of size, time, and business shape at the outset.

We started by evaluating the scale of farm we wanted, given our new reality of farming with kids. How many hours did we want to devote to the business? How many acres did we need to farm in order to meet our financial goals? How far away should we deliver our food? Carefully chosen boundaries helped us keep our focus during our 12 months of construction, and they continue to guide us even now.



2. BUILD JUST ENOUGH (THEN MAXIMIZE FIXED COSTS).

Use the right amount of infrastructure: not too much, not too little.

We worked hard to build a just enough farm, where every bit of infrastructure would be well used. We designed our farm taking cues from efficient and small-scale preindustrial farmstead models that relied on multipurpose spaces and creative farm layouts that made the most of every square foot.



3. ESSENTIALIZE.

Focus on the most vital crops and accounts.

The next task was to edit, or to separate the vital few from the trivial many, as Vilfredo Pareto, an Italian economist, once put it. According to Pareto, roughly 80 percent of outcomes stem from 20 percent of causes (the “vital few”). Thus, about 20 percent of our time, energy, and effort was likely producing 80 percent of our profits. We used this concept to carefully choose five focus crops and a small handful of accounts that order on a consistent basis. We can count on fairly predictable weekly orders from our grocery and restaurant accounts. This tight focus is a key reason behind our financial stability, and it allows a workload that feels balanced, with enough time for family outside of farming.
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The author with son Arlo. Having kids has helped me appreciate what it means to work well.




4. SIMPLIFY FIELDWORK.

Farm with the simplest approach possible, with just a few tools.

Next, we set out to simplify our work. Could we farm with fewer tools? Could we prepare growing beds with fewer steps? Could we farm with less digging, less gas, less fertilizer, and less plastic? Could we wash lettuce with less water? Every process could be simplified. It was just a matter of discovering how.



5. LOCALIZE.

Put the community at the center of the farm.

In The Lean Farm, I wrote about genchi gembutsu, the Japanese product-design practice of listening deeply to customers to thoroughly understand them and what they are willing to pay for. At our new farm, we wanted to add another concept: Gandhi’s “spirit of Swadeshi,” or self-reliance at the village level. How might we design a farm that is deeply woven into the local community?




Small vs. Lean: Similarities and Differences

The get-small principles in this book are similar to lean principles. They both focus on getting rid of nonessentials to create more productive and satisfying workspaces. They both have the potential to make a business more profitable.

But there is a key difference. Lean tools apply to any size business. In fact, many giant-size businesses, like major airlines and automakers, use lean ideas to get even bigger. With less waste, these businesses can grow more quickly. On the other hand, the get-small principles in this book apply to micro enterprises, like small farms, that want to stay small or get smaller.

Put another way: Lean is a powerful efficiency toolkit. Get-small principles are tools to harness the specific advantages of small. They are a guide for doing less but better.

We’ve found that lean and small pair well together. Leaning-up pushed us to appreciate our small size. We wouldn’t want to compete with the gigantic mass-production farms selling to Walmart and other big box stores in our area. But if we stay lean and nimble, keeping costs low while focusing on high-value crops, we can carve out a niche selling specialty food directly to customers. Lean and get-small principles, put together, have leveled the playing field, allowing our tiny farm to support our family in the same way that 400 acres of commodity crops supported my family growing up. The difference is that now Rachel and I have the satisfaction of knowing that our food is eaten in our local community.


The Lean System Summarized

Lean is fundamentally about scouring your workplace for waste, rooting it out, and then replacing the waste with activities that add value. Thus, the formula at the heart of lean: eliminated waste = capacity. With this approach, it is possible to become more profitable while actually doing less. The lean system, as we put it in place on our farm, involves four steps.


	Ruthlessly sort. First, we decluttered and organized the farm with a lean organizational method called 5S. I describe 5S in more detail in chapter 4 of this book. In a nutshell, with the Japanese 5S system, only the items you use frequently should be in production spaces; everything else should be removed.

	Precisely identify value. Next, we interviewed our customers, asking them what they wanted, when they wanted it, and what amount, in order to arrive at a precise understanding of what they valued.

	Cut out the waste. Then, we became detectives. We took a magnifying glass to our production systems, looking for activities that weren’t adding value. Over a period of four years, we rooted out 10 types of farm waste:

	Overproduction

	Waiting

	Transportation

	Overprocessing

	Excess inventory

	Motion

	Defective products

	Overburdening (muri)

	Uneven production and sales (mura)

	Unused talent




	Practice kaizen, or continuous improvement. Finally, we put into place routines to ensure that every season, we organize more thoroughly, deepen our relationship with customers, and cut out more waste. The end result is a more efficient farm with higher profits and less work.
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Cutting greens in a high tunnel. Photo courtesy of chuck.studio.






Small Is Beautiful on the Farm

The farmers I visited after my lean books were published opened my eyes to possibilities for our future. Another source of ideas came from E. F. Schumacher’s Small Is Beautiful: Economics as If People Mattered, written in 1972.
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Shishito peppers.


I first encountered Small Is Beautiful as a junior in high school in the late 1990s, when I was experimenting with radical simplicity. That year I grew my hair out, got rid of half my clothes, helped start a garden club at school, and started my first CSA as an after-school and summer job. I read and reread Thoreau’s ode to simplicity, Walden. I saw Small Is Beautiful on a library shelf and was drawn in by the title. I grew up on a corn and soybean farm. All around me were big tractors and giant fields. I knew that I wanted to grow food, but I wondered if it could be done profitably on a smaller scale. Schumacher’s book convinced me that the answer was a resounding “yes.”

When Rachel and I began talking about lifestyle changes we wanted to make after our kids were born, I pulled my tattered copy of Small Is Beautiful off the shelf. On the front page, a previous owner of the book had written, “HUMANS ARE SMALL THEREFORE SMALL IS BEAUTIFUL.” I turned to the contents page and read chapter titles like “Buddhist Economics,” “A Question of Size,” and “Technology with a Human Face.” I knew it was time to revisit these ideas.

Small Is Beautiful turns 50 in 2023, and the book is more relevant now than when it was written. Schumacher argues that all modern-era crises—poverty and inequality, environmental degradation, social isolation, to name a few—share a common cause: the “idolatry of gigantism.” Humans are doing too many things too quickly on too large of a scale, and it’s not sustainable.

In 1973, the United States faced its first major energy crisis since wealthy nations began using fossil fuels in earnest in the 1800s. In October that year, the Organization of Arab Petroleum Exporting Countries (OAPEC), led by Saudi Arabia, proclaimed an oil embargo. By March, the price of oil had risen 300 percent. Cars lined up at gas stations. The public was finally beginning to ponder the fact that fossil fuels, a finite resource, would not last forever, at least at the rates they were being consumed.

The country was also awakening to pollution crises. Los Angeles was covered in smog. The problem of radioactive nuclear waste was constantly in the news. Rachel Carson’s Silent Spring shed light on poisonous chemicals like DDT, widely used at the time on farms. Might we wake up one year to a spring without birds because we’d poisoned them all?

Fast forward to today, and these problems have only compounded. Fuel prices remain volatile, and fossil fuel extraction and distribution are as politically fraught, on a global scale, as ever. Our rate of fuel consumption has doubled since 1980.2 In addition to smog and radioactive waste, we now face climate change, water shortages in the West, contaminated drinking water, nanoparticle pollution . . . the list could go on and on.

Each of these problems requires big thinking and big solutions. But what if we thought smaller?

[image: ]
View of Clay Bottom Farm. A productive farm need not be huge. With appropriate technology and a minimalist mindset, it is possible to earn a comfortable living on a small patch of land. Photo courtesy of Adam Derstine.


Schumacher presciently wrote that problems caused by gigantism won’t be solved by gigantic solutions alone: “The economics of giantism and automation is a leftover of 19th-century conditions and 19th-century thinking and it is totally incapable of solving any of the real problems of today.”3 These problems will only be solved for good when we change our mindsets and lifestyles and policies to prioritize less: less extraction, less consumption; smaller houses, smaller cities, and smaller and more distributed farms. Schumacher points to Gandhi’s “spirit of Swadeshi” as a model. If we organized ourselves into smaller economic units and lived more lightly on the Earth, we’d have a healthier planet, healthier people, economics without exploitation—and beauty.





	
Table 0.1. Two Ways to Farm*







	
	
Small Is Beautiful Farm


	
Never Enough Farm





	
Leverage constraint


	
Set specific limits to growth.


	
Perpetual growth is the goal.





	
Farm with just enough


	
Farm within ecological limits.


	
Extract value from nature and turn it into wealth.





	
Essentialize


	
Do less but better. Be selective.


	
Do more and sell more.





	
Simplify


	
Seek appropriate technology—tools with a human face.


	
Rely on complex, large-scale machines.





	
Integrate traditional wisdom for growing food.


	
Prioritize technological solutions.





	
Localize


	
Integrate local people for mutual gain between farm and community.


	
Maximize profits no matter the cost to community life.





	
Create jobs with human dignity.


	
Eliminate manual work through mechanization, whenever possible.





	
End results


	
Health, permanence, and beauty.


	
Sickness, degradation, and blight.







* Ideas adapted from Small Is Beautiful by E. F. Schumacher


As Schumacher stated, “Wisdom demands a new orientation of science and technology towards the organic, the gentle, the non-violent, the elegant, and beautiful.”4 Of course, Indigenous groups and many others in the United States have long pointed to another way of living. Schumacher urged seeking out traditional wisdom to pursue a right livelihood and to restore ecological balance.

While Small Is Beautiful is a book of macroeconomics, it is also full of practical advice. Schumacher’s ideas undergird this book. In the pages ahead, I will show how we applied his concepts to our farm and tested them out in our community.



A Small Is Beautiful Food System

My recent work with small farms and farmers from all over the world left me wishing that in the United States we had more—a lot more—small farms. Fewer than 1.3 percent of people in this country farm for a living, down from more than 50 percent in 1960.

To be sure, farming isn’t for everyone. We need teachers and doctors and others who are devoted to specialty work. But we can do better than 1.3 percent.

Most countries around the world have us beat. In 2020 and 2021, I joined a USAID-funded project, implemented by Winrock International, in Nigeria. (I participated via Zoom because of the pandemic.) Nigeria has roughly the same population as the United States, however 7 in 10 people earn at least part of their income from farming.

In neighboring Chad, the rate is even higher at 80 percent. A Chadian exchange student, Christian Berambaye, who worked at Clay Bottom Farm in 2022, told me that almost everyone in Chad grows or raises something, no matter where they live. In his family’s compound, they raise chickens and goats and grow mango, lemon, orange, and guava trees. Upon returning home, he plans to add tomatoes to the mix. Around the world, one in three people earn a portion of their income from farming. If you farm, there are probably neighbors and family and friends close by doing similar work. For my hometown of Goshen, Indiana, a midsize city of 40,000, to compete with a similar-size city in Chad, in terms of the number of farmers, we would need thousands more producers—up from approximately 10!

Cities around the world teem with small market gardens, roadside nurseries, and catfish growing in tanks on vacant lots, whereas in the United States, urban farming has been all but zoned out of existence. We had to apply for six zoning variances and plead our case to city officials before being allowed to farm in Goshen. More on this story in chapter 9, in the section “How We Dealt with City Officials.”

While US farmers are few in number, the size of a US farm is comparatively gigantic. In 1850, an average farm sat on 80 acres. But now, the average farm comprises 450 acres, almost six times larger, and that number keeps growing. According to the USDA, farm size now doubles every 20 years. All the while, we keep losing farms—more than 100,000 in the last decade alone. In agriculture, the rule remains: Get big or get out, as former ag secretary Earl Butz infamously put it. In the 1970s, Butz sought to reform agriculture, to make it more friendly to agribusiness corporations. He wanted farmers to scale up, and he urged them to plant from “fencerow to fencerow.” Sadly, his reforms largely succeeded—gigantism is still the trend.

To be sure, we could sit back and let a few enormous farms feed us—this is the path we are on. Instead, I think it’s time to rapidly pivot the other direction, toward small and distributed farms as the foundation of our food system—otherwise, we miss out on what small farms have to offer. Consider this partial list:


	Combatting climate change. Small farms are more resource-efficient, in large part because small farmers ship food shorter distances. Up to 11 percent of greenhouse gas emissions can be traced back to big farms, an embarrassing statistic for Big Ag.5 The best way to reduce pollution in the ag sector is to put small farmers in charge.

	Less food waste. Large farms routinely overproduce to ensure they grow enough to fulfill large contracts. In one study of California farms from 2019, 33.7 percent of marketable food grown was never picked.6 Smaller farms can more tightly align their production with the marketplace, resulting in less waste.

	Lower start-up costs. Smaller farms require less land and equipment and fewer buildings, so lower- and middle-income folks can enter the profession more easily. The best way to increase equity in agriculture is to boost small farm access.
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Clay Bottom Farm heritage tomatoes.



	Stable food supply in times of disruption. During pandemics, hurricanes, and war, a diversified small-farm-based food system spreads risk. During the early weeks of the COVID-19 pandemic in the United States, corporate-scale farmers plowed in acres of onions and cabbage and other foods when their buyers abruptly terminated contracts.7 Grocery store shelves emptied when communities panicked and rushed their local markets.

	Consider an alternative, based on distributed small farms: In Ukraine, 8.3 million households—more than half the population—are growing 98 percent of the country’s potatoes and 85 percent of other fruits and vegetables during a time of extreme disruption caused by the Russian invasion of 2022.8 I discuss the unique plight of small farmers in the region in more depth in chapter 5, in the profile of a Romanian plum farmer (see page 103).

	More biodiversity. Small farms grow a wider variety of crops than gigantic farms; they preserve heritage and heirloom varieties passed over by the conventional food system.

	More cultural diversity. All cultures around the world, like the Mennonite culture I grew up in, have traditions rooted in food and farming. Small farms keep those traditions alive at a time when cultural distinctiveness, in many places, is under threat.

	Populating food deserts. Fresh healthy food, in too many neighborhoods, is not even available. This problem is sometimes called food apartheid, because humans, not nature, create these deserts. Micro and urban farms, located on tiny plots, supply healthy food where it’s needed.



Plus, consider the fact that the food of the macro-ag world is crap. Much of it belongs in the garbage. It’s giving us diabetes, heart disease, anxiety, and depression. Real food is grown on small diversified farms, not on giant monocrop operations. Many will argue that corn and soybeans and other such commodities are required to feed animals, but studies show that our animals would be better off eating grass and grubs and acorns, not industrial grains. We give them corn and soybeans because those are the cheapest, most convenient things to feed them, even though the result is nutritionally inferior meat and dairy and eggs.9

But can tiny farms really feed the world? The current global population of more than 8 billion is expected to rise to 9.8 billion by 2050. That’s a lot of mouths to feed.

The truth is that small farmers are already feeding the world, especially in the global south, where population is growing fastest. As Vandana Shiva writes in Who Really Feeds the World, “While using only 30 percent of the world’s resources, small-scale farmers provide 70 percent of the planet’s food. Small-scale farmers, farming families, and gardeners feed us.”10 In the United States, our food system is dominated by a powerful few; outside of our country, small farmers in many parts of the world play the central role in feeding the people.



The Layout of This Book

In part 1 of this book, I will explain the five principles we used to get small. Part 1 is not just for growers—it shows how anyone, on any type of farm, can do “less but better,” to borrow a phrase from German designer Dieter Rams. At the end of each chapter, I tell the stories of profitable microscale farmers who exemplify get-small principles in interesting ways. For these case studies, I did not comb the farming world for idealized farms. Rather, these are ordinary farmers I happened upon who are doing an extraordinarily good job of leveraging the power of small. They are from all over the world, and the foods they produce range from catfish to tomatoes to plums. Put together, they are proof that it is possible to run efficient—and beautiful—farms on a human scale.

In part 2, I will show in greater detail how we put the principles into practice on our own micro farm, illustrating how we set ourselves up for high-flow production. I’ll explain how to implement a deep-mulch system to simplify work and how to prepare growing beds in just two steps. I’ll describe the seven field tools that we use, and I’ll discuss how to electrify your farm and build better micro-farm infrastructure. You can read the chapters in part 2 as a quick-start guide for setting up a tiny minimalist market-garden farm. This setup, combined with a lean mindset, allows us to sell more than $85,000 per season from our ⅓ acre in production. The final chapter of the book shows an accessible plan for earning $20,000 from a backyard garden by growing four crops. My goal is to demonstrate how anyone on a tiny patch of land—as small as a yard—can run a successful farm.

I hope to inspire home gardeners to expand within the limits of normal-size urban lots to create spaces of food production. The ideas in this book can be used to manage a large garden more efficiently, perhaps allowing it to provide part-time income.

This book, then, is a blend of theory and practice, with an emphasis on practical solutions to food production on a microscale. As Schumacher notes, “An ounce of practice is generally worth more than a ton of theory.”11 I hope that these pages inspire millions of new producers to start up tiny farms on mini plots and that soon these farms will be found in every block of every urban residential neighborhood. This book is not just for farmers who already have a farm. It’s for the farmers of tomorrow, who will plant seeds in small gardens and will feed the masses for a long, long time to come.
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Five principles we use to earn a comfortable living from a tiny patch of land.








PART ONE: Principles to Get Small
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Photo courtesy of Caleb Mast Photography.








CHAPTER 1
Leverage Constraint




Where is the rich society that says, Halt, we have enough?

—E. F. SCHUMACHER




The first step to farming with a get-small mindset is to determine three or four specific constraints, based on your values, to steer your farm. Once you know your constraints, write them down and leverage their power to do better, more focused work. We consider our constraints, which I share below, to be the key drivers behind our farm’s efficiency and success.

But we didn’t always feel a need for boundaries.

By the summer of 2013—our seventh year in operation—our farm was humming. We’d just finished building our fourth greenhouse and remodeling our processing room. We were farming full tilt, growing more than 60 specialty crop varieties—heirloom tomatoes, ginger, turmeric, figs, microgreens, pea shoots, yellow watermelon, and more—and selling to 50 CSA customers, 10 restaurants, and 2 grocery stores. We worked all week, including at a Saturday-morning and Tuesday-evening farmers market. We sold everything we could grow and worked as much as we could.

The farm was also a social hub. Interns and workers lived in a remodeled room in our barn and in our house. We hosted gourmet meals in our barn loft, partnering with a local chef. Customers for the meals came from as far away as Chicago. Each plate for these meals was prepared just in time. As the chef braised pork belly on a grill, I’d run out and harvest scallions and herbs to flavor the dish; minutes before




Buddhist Economics: Right Livelihood on the Farm
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Blending Customer Value with Farmer Values
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SETTING CLEAR BOUNDARIES
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THREE CLAY BOTTOM FARM BOUNDARIES
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THE POWER OF CONSTRAINT















A Musician-Farmer in Colorado








SETTING BOUNDARIES AT STARLING FARM
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BENEFITS OF CONSTRAINT
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		Original artwork by Rachel Shenk.



		Rachel in the garden with Leander. When our kids were born, our priorities shifted.



		Committee members and volunteers sharing a meal at Cae Tân Farm in Wales. Photo courtesy of Cae Tân Farm.



		The author with son Arlo. Having kids has helped me appreciate what it means to work well.



		Cutting greens in a high tunnel. Photo courtesy of chuck.studio.



		Shishito peppers.



		View of Clay Bottom Farm. A productive farm need not be huge. With appropriate technology and a minimalist mindset, it is possible to earn a comfortable living on a small patch of land. Photo courtesy of Adam Derstine.



		Clay Bottom Farm heritage tomatoes.



		Five principles we use to earn a comfortable living from a tiny patch of land.



		Photo courtesy of Caleb Mast Photography.



		Spring radishes.



		Our boys, setting in lettuce transplants.



		To self-impose constraints is really to define enough—a task at odds with our culture of “never enough.” Defining enough—setting limits—does not need to set back an enterprise. It can actually propel better, more focused work.



		Rachel inspecting tomato transplants.



		Gregory Alan Isakov with a bundle of beets. Photo courtesy of Rebecca Caridad.



		Overhead view of Starling Farm. Photo courtesy of Gregory Alan Isakov.



		A tiny-scale farm is most productive when it has just enough infrastructure: not too much, not too little. Photo courtesy of Adam Derstine.



		A farmstead in the village of Blumenort, Molotschna, possibly taken between 1901 and 1920. The barn-house building consolidates many functions under one roof. Note the simple architectural lines. The owners are standing in front of their home. Photo courtesy of 44-261 Gerhard Weiss farmstead, Gerhard Lohrenz photo collection, Mennonite Heritage Archives.



		The Ira Harvey Homestead, with connected house and barn, in Warner, New Hampshire, is now a bookstore. It was built in 1795.



		Typical layout of a connected farmstead, where farm buildings are used to block cold winter winds. Illustration by Thomas C. Hubka from Big House, Little House, Back House, Barn (Brandeis University Press, 2022).



		A traditional Japanese farmhouse. Note the high pitch of the roof, which allows attic space to be fully utilized. Photo by Getty Images/nicolasahan.



		Our build started with an act of destruction. To salvage lumber, we tore down a corn crib from the farm on which I grew up.



		We built our first greenhouse in the winter, warming our hands in thermoses of hot water. The 34' × 148' structure features a peak vent and 6' tall sides. More than half of our crops are grown under protection.



		The barn-house during and after construction. Inspirations from preindustrial farmhouse designs include a high-pitched roof, simple lines, and a consolidation of many functions into one building. A propagation greenhouse is attached on the south side.



		A window connects this propagation greenhouse to the rest of our house, allowing excess heat to warm the barn-house in the winter.



		Glory Adonase in her catfish hatchery. Photo courtesy of Extension Activity.



		The core task of an essentialist farmer is to choose the right crops to grow and the right customers to sell to.



		The 80/20 principle states that, in many endeavors, just 20 percent of efforts produce 80 percent of results. On many small, diversified farms, this principle holds true.



		An essentialist farmer focuses on products that are low in cost to produce and that sell in high volume for high prices.



		The most vital customers for tiny farms are those located closest to the farm who order in high volumes and pay fair prices.



		Selling food at the Goshen Farmers Market.



		Bubble charts can reveal the distribution of effort and reward.



		The vital core is the overlap between vital customers and vital products.



		I was in the middle of planting tomatoes on the day restaurants were closed due to the pandemic. We lost most of our accounts overnight. We quickly planted new crops and found new customers.



		Clay Bottom Farm assistant farm manager Nicole Craig with CSA items ready for delivery. During the pandemic, we designed a no-waste CSA where food was dropped into coolers that customers set on their porches, with no packaging involved.



		Deijhon Yearby. Photo courtesy of Kristin Karch.



		We built a lean-to, attached to a greenhouse, for row covers and shade cloth, where these supplies are easy to access. The rule is to store tools and supplies as close as possible to their points of use and in plain view.



		After tidying, the next step is to deep clean. A clean farm promotes quality work.



		Standard work means jobs are performed to the same standard every time, as much as practical. Photo courtesy of Adam Derstine.



		We accomplish most work with just seven field tools. Photo courtesy of Caleb Mast Photography.



		Tools with a human face are purposely designed for operation on a small scale. The Japanese paperpot transplanter, pictured here, is an example of appropriate technology. Photo courtesy of Caleb Mast Photography.



		Our rule is to leave roots in the ground to feed the soil.



		George Washington Carver at the Tuskegee Normal and Industrial Institute, Experiment Station, examining crops, circa 1906. Carver and his colleagues focused their work on methods geared toward tiny-scale farmers. Photo from the Tuskegee University Archives, Tuskegee University.



		The best way to propel your farm is to persistently simplify everything you do. Photo courtesy of Caleb Mast Photography.



		Solutions to production problems fall into four categories. For a minimalist micro farm, steer toward solutions in the upper-right quadrant: simple and productive.



		Ben Brown and Julia Whitney Brown at their farmers market booth. Photo courtesy of Tiny Giant Farm.



		Overhead view of Tiny Giant Farm. Photo courtesy of Tiny Giant Farm.



		Gandhi frequently spun yarn with his charkha while speaking in front of crowds. Photo courtesy of Wikimedia.



		This map of Goshen, Indiana (pop. 40,000), shows just a small selection of potential food buyers within a few miles of our farm. 1. Clay Bottom Farm, 2. Taqueria El Maza, 3. Massimo’s Pizzeria, 4. Bread & Chocolate, 5. El Zocalo, 6. Martin’s Super Market, 7. Kroger, 8. Castañeda Tacos, 9. West Goshen Elementary School, 10. Goshen Brewing Company, 11. Goshen Farmers Market, 12. Dutch Maid Bakery, 13. Goshen Intermediate School, 14. Chamberlain Elementary School, 15. San Jose Supermarket, 16. Si Señor, 17. Olympia Candy Kitchen, 18. Venturi, 19. Embassy Coffee, 20. Electric Brew, 21. Constant Spring, 22. Los Primos Mexican Grill, 23. Maple City Market, 24. Martin’s Super Market, 25. Goshen High School, 26. La Perla Tapatia, 27. Mi Poblanita.



		We work hard to precisely understand what value means to our customers.



		In our move, we wanted to shorten the distance of things that came onto the farm. We compost local leaves for fertility, and we no longer truck in minerals from far away.



		Visiting students from Teen Growers, a local gardening internship program for teens, try out tools at Clay Bottom Farm. Providing education is a way to integrate into the community.



		First and second graders from Bethany Christian Schools harvest tomatoes at Clay Bottom Farm.



		A meal with visitors at Clay Bottom Farm. A farm should be shared and enjoyed with the community.



		The gardens at El Borde, in O’Higgins, Chile. Photo courtesy of Tamara Bogolasky.



		Tamara Bogolasky, owner and operator of El Borde. Photo courtesy of Tamara Bogolasky.



		Erika Andreea Szocs-Boruss preparing a batch of plums for magiun, a traditional Romanian plum jam. Photo courtesy of Attila Szocs.



		A Romanian plum orchard. Photo by Getty Images/xalanx.



		Photo courtesy of Adam Derstine.



		Rachel harvesting greens. Greens in this picture are grown on 4" of compost, made from local leaves that we placed and left directly on the surface.



		Step 1 on our farm was to mark out plots and loosen the ground with a tiller. Photo courtesy of Adam Derstine.



		We use the deep-mulch method in greenhouses and in the field. Here we are spreading a deep layer of compost in a greenhouse.



		Adding compost in the winter, when the ground is frozen, will not compact the soil. The compost stays unfrozen due to its internal heat.



		On some beds, we added as much as 8" of compost to improve structure and drainage.



		Deep compost on a garden plot. Compost for deep mulching does not need to be “potting mix” perfect. Chunks and small sticks will break down over time.



		Lettuce seeds germinating in deep-mulch beds. Don’t till compost in; leave it on the surface and grow right into it.



		We arranged for the city to dump leaves for free on our property.



		We keep weeds from creeping into the compost by skim tilling around the pile.



		We use a garden cart with the back removed to dump compost. Then we spread the compost to a depth of about 1" with a bed rake.



		This Ideal Welding skid loader attachment features an auger to spread compost. A flap at the bottom of the bucket opens up. This attachment only works with relatively dry compost.



		Overhead view of a Clay Bottom Farm plot. Tiny-farm plots should be small enough to easily access crops but large enough for sufficient production. Photo courtesy of Adam Derstine.



		To initially establish pathways, we use an aluminum scoop shovel and walk backward, pulling the shovel along to create a smooth path. The goal is to mark an area for workers to walk, not to create a raised bed.



		The posts of this fence also mark the corners of the plot. This electric fence is only energized at night. We can easily step through it to access plots.



		Covering a bed of spinach with a silage tarp. The spinach is not cut beforehand. In two weeks, we will be able to pull back the tarp and rake the bed, leaving the roots in the ground. Note that the tarp is big enough to cover two beds at a time.



		This bed of green beans was covered with a tarp and then raked a few weeks later, clearing room for the next planting while leaving roots in the ground. The bed will not be tilled before planting, though we might loosen it with sweeps or forks, if needed.



		On occasion, we will trim down gangly crops before covering them, to help the tarp lay flatter. Here we are cutting cilantro with a weed eater before covering with a tarp. A scythe also works well for this job. Note that adjacent beds are temporarily covered to protect them from bits of cilantro.



		We kept the soil moist under this tarp using drip tapes in order speed the recovery of biological life.



		If we are in a hurry to replant, we will slice underneath an old crop with a wheel hoe and Hoss sweeps before raking the bed by hand. This is a good job for two people. The Tilmor E-Ox electric wheel hoe can also perform the job with one person.



		Cutting full-size kale with a pruning lopper. Later, we will remove the landscape fabric and plant around the old roots that were left in the ground.



		Here we are transplanting lettuce into a bed where basil grew previously. Note the stubble from the basil. In our experience, old roots left in the ground do not negatively affect growth of a new crop.



		Beans and lettuce planted in no-till beds.



		Bed preparation rake with tubes for row marking.



		Adding fixed-blade sweeps is a way to upgrade a wheel hoe.



		We winnowed our field tools down to these seven. They hang in the greenhouse in the winter and on a rack near the garden in the summer.



		The adjustable-width rake is one of our most-used tools.



		If you own just one hoe, I recommend the half moon hoe because it is ergonomic to use, durable, and can reach weeds in tight spaces.



		The narrow collinear hoe fits perfectly between rows of closely spaced greens.



		Knives and pruners for hand harvesting are stored on magnetic bars near the entrances to our processing room and greenhouses.



		We start almost all seeds in this germination chamber, made from an upright freezer, and controlled with an INKBIRD external thermostat.



		Using the Tilmor E-Ox electric wheel hoe with Hoss sweeps to cultivate a path.



		A group of visiting students wash carrots in our carrot washer.



		I extended the handles on this greens harvester using leftover pieces of greenhouse wiggle wire channel to make it more ergonomic to use. Photo courtesy of Caleb Mast Photography.



		An electric golf cart is indispensable on a tiny farm.



		The Jang seeder easily glides through rough soil.



		Planting Genovese basil with a paperpot transplanter.



		This lithium-ion edger, from DeWalt, features interchangeable heads. We also use the string trimmer and brush cutter attachments.



		A mounted air hose reel is handy to access; it increases the odds that our tires will stay inflated.



		Our cedar farm sign.



		We arranged our buildings to create a sun trap. The barn-house faces south for passive solar heating. Photo courtesy of Adam Derstine.



		A 10' × 24' propagation house, attached to our barn-house, provides a controlled environment for starting young plants. Front polycarbonate panels can be removed in summer, as shown. A window connects the propagation house to our processing room, allowing excess heat to be put to use warming interior space.



		Thirty-four solar panels on the barn-house roof provide sufficient power for business and household use.



		Mars Hydro LED grow lights help our young tomato plants grow.



		We cool this three-door refrigerator with an air conditioner and a CoolBot. This uses a fraction of the electricity required by a walk-in cooler.



		Loading the delivery van immediately after harvest. Note that the van can back right up to the processing room door. The shed roof allows us to load in the rain and shades the vehicle from the scorching sun in summer.



		The floor plan of our processing room and hosing station. 1. Attached lean-to propagation house (10' × 24'). 2. Greens washing station (12' × 12'). 3. Sorting station, with three-door cooler and germination chamber (12' × 12'). 4. Water-hose reel. 5. Lean-to vegetable hosing/loading area (15' × 28'). 6. Air-hose reel.



		The best way to design vegetable processing spaces is to divide them into 12' × 12' workstations. Our processing room includes a greens washing station, shown here, and a vegetable sorting station.



		A hanging hose reel keeps our hosing station tidy.



		We installed a drain off the edge of the porch to carry water away from the building. This perforated pipe will be covered with river rocks.



		The IOWA Y1 water hydrant is a durable design with a larger size casing than standard hydrants. We buried water lines 4' deep to avoid freezing. We have four hydrants on our ⅓-acre farm—one in each greenhouse and two in the field—so that no growing bed is more than 100' from a hydrant.



		We irrigate with farm-built risers. Parts: Senninger Xcel-Wobbler head, 4' length of ½" steel pipe, Orbit step-in spike base. Each riser irrigates an area about 40' × 40'. Photo courtesy of Caleb Mast Photography.



		Our hydrants are controlled by solenoid valves, connected to the Orisha Automation system (see page 180). This allows us to precisely control irrigation, with timed settings, from an app on our phone or desktop computer.



		A peak ventilation system is open to let out hot air.



		Peak ventilation framing members, before and after plastic installation. This peak vent is opened via a rack and pinion and controlled with a DC motor.



		This app-based system from Orisha Automation puts our environmental and irrigation controls on one page and allows us to view historical data.



		This DC motor from Advancing Alternatives controls a side curtain.



		Shade cloth helps control the temperature in our greenhouses. Note that we only cover the peak to shade midday sun.



		Installing tall posts on our second greenhouse. Note the use of mason line to ensure the posts are plumb. We also used a level on each post when pounding them in.



		Preparing to pour concrete sidewalks on the endwalls of a greenhouse. Note the lumber separating the inside and outside sidewalks. An undivided cement slab could conduct cold into the greenhouse.



		We used salvaged cement chunks to construct this sidewalk in front of a greenhouse endwall.



		A bifold door makes an ideal greenhouse door. The design is simple and effective. There are no electric parts, the door takes up no room on the inside of the greenhouse, and it functions like a small roof overhang when opened.



		Hat purlins make an ideal baseboard system.



		A Swedish skirt involves laying rigid insulation horizontally along the sides of a greenhouse. This is a simple way to insulate the greenhouse, stop weeds, and shed water. Note that we graded soil away from the greenhouse.



		Here I am adding 18" of vertical insulation under a greenhouse endwall.



		A simple farm plan to earn $20,000 from a 5,000 square foot plot. 1. Kale from transplants (two beds), on landscape fabric. 2. Direct-seeded spinach. 3. Direct-seeded lettuce. 4. Direct-seeded Asian greens. 5. Head lettuce for salad mix (two beds). 6. Slicing tomatoes (two beds). 7. Heritage tomatoes (three beds). 8. Compost. 9. Vegetable washing station. 10. Starter hoophouse..



		You don’t need to buy a shed for tools. A simple tool rack will keep tools accessible.



		These photos show how Ben Matthews from Warfleigh Cottage Garden in Indianapolis built his urban farm plot with a deep-mulch approach. He covered the ground with a tarp, removed it and loosened the ground, then added compost. His garden is abundant. Photos courtesy of Ben Matthews.



		Margold and Marnouar tomatoes, our go-to heritage tomatoes.



		Tomato starts in 32-cell plug flats, ready for transplanting.



		Using a 20,000 BTU weed torch and plywood template to burn 5" holes into landscape fabric for transplanting. We have reused some pieces of landscape fabric for more than 10 seasons.



		Pinning down fabric with 8" sod staples. Landscape fabric is an essential supply on a tiny farm.



		Spraying landscape fabric with a solution of OxiDate to sanitize it.



		Transplanting tomatoes into landscape fabric. To avoid transplant shock, set in plants in the late afternoon or on a cloudy day.



		Lay down four runs of drip tape per tomato bed to ensure that the entire root zone stays moist. Our drip tapes have emitters spaced every 4". On sunny days, in our soil conditions, we typically water for about 20 minutes each at noon, 2 p.m., 4 p.m., and 6 p.m. Less watering is required on cloudy days. Tomatoes will frustratingly crack if watered too heavily at fruiting time. If you see a lot of cracks, try watering less.



		Tomatoes are trained to two leaders per plant.



		Leaning and lowering tomato plants. We use a mega-lean approach, where we slide the growing tips up to 8' in one go once the plants reach the cross-ties.



		Note that the lower leaves of these plants are well pruned. This allows for maximum air flow and minimizes disease.



		Harvesting tomatoes with the help of a cart.



		Clementine and Mountain Magic tomatoes.



		Cherry tomatoes grown with a tall stake-and-weave method. Note the 10' EMT conduit between each plant. We sandwich the plants with twine, stretched horizontally on both sides of each plant, every 18". To promote airflow, we prune to four growing tips between each conduit every time we apply twine. This is a fast and effective way to trellis cherry tomatoes.



		Harvesting cherry tomatoes by hand. In a field setting, just let the tops grow back to the ground once they reach the tops of your EMT stakes.



		This picture shows two trellising systems. On the left is a standard stake-and-weave system for slicing tomatoes. On the right is a tall stake-and-weave system for cherry tomatoes. For slicing tomatoes, we place one stake between every two plants. For cherry tomatoes, we place one stake between each plant. With both systems, we use twine to create a net that sandwiches the plants as they grow.



		Muir is the most heat-tolerant lettuce available.



		Spring mix is a high-demand crop that can be grown at a low cost. Photo courtesy of Adam Derstine.



		Summer lettuce seedlings on wet cement under a covered porch.



		In summer, we cover new head lettuce seedlings for three weeks with shade cloth. The shade cloth is supported by #9 wire bent with 90-degree angles. In this way, the sides are straight and the shade cloth does not touch the plants.



		Greens in a high tunnel. Rather than heat our greenhouse all winter to grow lettuce, we grow cold-hardy crops.



		We sell greens in 5-ounce clamshells and in bulk through a local co-op. We sell our salad greens—and almost all other produce—in sanitized totes, trading empty totes for full totes at each delivery, rather than using disposable plastic bags or waxed boxes. This way restaurants and farms can work together to practice Swadeshi, reducing dependence on shipped-in supplies.



		I keep notes about sprocket and brush settings for the Jang seeder right on the seeder itself.



		The trick to good spinach germination is to seed into moist soil and to hand-water after seeding. Then, cover the bed with three layers of row cover to hold the water in.



		We transplanted this spinach using the paperpot transplanter and 6" paper chains with 4 to 6 seeds per cell.



		A bed of direct-seeded spinach.



		We built this temporary shade house from EMT conduit, cables, and a large piece of shade cloth to protect greens during a few weeks of extreme heat. Tall T-posts would also work well as structural supports for temporary shade.



		A productive bed of kale. Kale thrives with the deep-compost method.



		Kale intercropped with head lettuce.



		Kale can be harvested dozens of times in a single season. The key is to harvest from the bottom up.



		Kale in a greenhouse. This kale is being shaded by cucumbers.



		The kids’ garden at Clay Bottom Farm.



		A. Cilantro grows well in clumps like this and will bush out. B and C. To avoid covering small plants with the paperpot tool, remove the front plates. This will leave the paper chains in a shallow trench that can easily be filled in by hand or with a hoe.



		Cilantro can be harvested multiple times—the trick is to cut often, forestalling flower formation. We harvest cilantro with the greens harvester. In summer, the best time to harvest cilantro is in the late evening when the leaves are dry and cool. We sell it in bulk bags to restaurants.



		Three power crops (left to right): lettuce for spring mix, basil, and cilantro. With these crops, a high dollar value can be grown in a small space. Each of these crops will be harvested multiple times.



		We designed our farm around the paperpot transplanter. Two 6" paperpot chains fill one 75'-long bed. This spacing was used for the lettuce in this photo. Photo courtesy of Adam Derstine.



		We start all lettuce heads for spring mix using this two-plate gravity seeder from Small Farm Works (www.smallfarmworks.com).



		Helping young cucumbers vines to find the trellis netting. After initially helping plants find the net, we leave cucumbers to grow on their own. Photo courtesy of Caleb Mast Photography.



		To protect cukes from cucumber beetles, we cover plants with row cover until the flowers appear, after which point plants are typically strong enough to resist the beetles.



		A. For successive harvests, we seed cucumbers every three weeks. B. Notice here how we created a horizontal scaffold with twine that runs the length of the greenhouse. The rows of twine are 12" apart. Once plants reach the greenhouse cross-ties, we push the tips over with a broom onto the twine, as with cherry tomatoes. Thus, the plants grow in an L shape. They grow equally well in a T shape if room allows. C. Here I am harvesting Corinto cucumbers that were trained to grow in an L shape.



		A. For long carrots, loosen the ground before seeding. Here workshop participants help loosen this bed with a wheel hoe and Hoss sweeps. The E-Ox electric wheel hoe can also be used for this task. This is a faster method than broadforking. B. Seed carrots into moist soil, water well, and cover with three layers of Agribon AG-50 row cover or with landscape fabric until germination. The soil must stay moist for the entire germination period. C. Harvesting carrots with a digging fork. The variety here is Bolero. Note that we try to disturb the soil as little as possible during harvest in order to keep the 4" layer of deep mulch intact. D. Washing carrots in a farm-built carrot washer.



		We transplant basil using 6" paperpot chains, with 4 to 6 seeds per cell, as with cilantro. They also grow well in clusters, using 128-cell plug flats. Photo courtesy of Caleb Mast Photography.



		Basil is a simple crop to grow, with a high yield per square foot.



		A. We soaked these peas the night before planting them. B. Radishes are easily grown underneath spring peas. Note that the peas are trellised with a stake-and-weave system, as with slicing tomatoes (see page 212). C. Our biggest challenge growing peas: Late-spring heat can stress the plants just when the peas are ready to harvest. We mitigate the problem by building a temporary shade house.



		A. Figs are easily grown in northern greenhouses. Our plants have survived multiple winters without supplemental heat. B. We grow figs using a Japanese trellising method that involves training plants to one horizontal trunk, about 18" off the ground. Each horizontal trunk is allowed to grow 8' long. We support this trunk with ½" metal conduit. Here, strawberries were planted as an understory crop. C. Fig tree after yearly pruning. After leaves fall, we prune the vertical branches to 2" to 3" a year, allowing two vertical shoots per foot to grow from the horizontal main branch.



		Figs growing with an understory crop of kale. Notice that figs are trained with vertical shoots, about two shoots per foot. We grow the figs mostly for our own use. They may become a cash crop in the future, but we have not compared their yields per square foot to other greenhouse crops.



		Vertical shoots, which support fruit production, grow from the main horizontal branch.



		We started hemp by seed, using the same process as for tomatoes.



		Here I am standing in front of hemp plants in the greenhouse. The biggest challenge with growing hemp in a greenhouse is bud rot. To mitigate the problem, we used greenhouse fans and grew the plants along an open sidewall for maximum ventilation.



		Hemp next to carrots. In the field, we grew hemp alongside other crops. We grew it into landscape fabric and trellised it with oak stakes and twine, as with slicing tomatoes. We harvested in September.



		Hemp plants must be dried in controlled conditions. Here we are drying hemp in our barn-house in a room with fans and dehumidifiers. Notice the use of cattle panels, hung from the ceiling, to support the plants. After the plants dried, we stripped the leaves and buds and sent them to a processor.



		Dried leaves and buds were put into sling bags and weighed with hanging scales.



		A processor extracted crude oil from our leaves and buds and processed it into these tinctures.



		Sketches of Clay Bottom Farm barn-house. Courtesy of Gregory Lehman.
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