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  Introduction

  One of the most common questions I’ve been asked is “What is Mini Farming, and how does it differ from gardening?” The simple answer is that Mini Farming is a lot like gardening, except that it is seen from the perspective of economics in terms of money and time. Like all simple answers, it doesn’t tell the whole story, and many essentials are missing. To fill in the blanks requires an understanding of the origin of the idea and the needs it sought to meet.

  I am not sure how things are going in other parts of the world, but in the United States anyway, people are getting squeezed economically. In 2007, before the most recent recession, the Economic Policy Institute reported that, with the exception of a brief period in the late 1990’s, real wages for median and low-wage workers had remained stagnant from 1973 to 2007 despite impressive gains in productivity.1

  Though worker productivity had increased more than 20% from 2001 to 2007, in terms of buying power, wages had remained relatively stagnant, even for college educated workers. The trend reported in 2007 is still alive and well in 2013. USA Today reports that despite stock markets and corporate profits breaking records, wages remain stagnant.2

  Meanwhile, as I was formulating the conceptions of Mini Farming in 2005 and 2006, I had noticed a substantial rise in the number of home foreclosures. In fact, from 2000 to 2006, the foreclosure rate had more than doubled.3 I saw this as very troubling given that the period from 2001 to 2006 was widely reported as an economic recovery, rather than a recession. Ultimately, there were 470,000 foreclosures in 2000, but a staggering 2.3 million annual foreclosures by 2012.

  Also, during that time, I observed that the price of gas and home heating oil had tripled between 2000 and 2006. It’s even higher now.4 Though many factors contribute to high energy prices, in researching the matter I discovered that no matter how much politicians may play it down, our own Government Accountability Office is predicting massive economic dislocations and widespread starvation due to a peak and decline in global oil production at some point in the relatively near future.5 But even without that factor, oil prices indirectly affect the price of nearly everything else in our economy and directly affect most budgets for commuting and heating.

  So the first need I sought to address with Mini Farming is a distinctly economic one. Even though big picture issues such as oil prices, foreclosure rates and wage stagnation over a period of decades are adversely affecting millions of people, those matters are well beyond my ability to fix. But for any given household, the effect of those factors can be reduced dramatically by growing your own food in an economically sensible way. In other words, instead of worrying about things I can’t change, I instead focused on things that I can change, such as helping people grow their own food.

  “Gardening” is a hobby because the way most people go about it, by the time you account for the costs of transplants, seeds, fertilizer and pesticides, it only manages to break even economically. The value of the food grown approximates the cost of the inputs. Alternatively, Mini Farming methods create food with greater value than the cost of elements that go into it. The net economic positive in offsetting food bills has the same economic effect on the family as a very large tax-free raise.

  This also has the effect of turning the home from a very high priced hotel into an income producing asset. The typical suburban home is mainly a place where people sleep and watch television. Though it may appreciate over time, the cold hard reality is that as of this writing, more than seven million home owners actually owe more on their home than it is worth.6 Mini Farming looks at the yard around your home as a source of valuable products. Your home is transformed from a place of consumption into a center of production that pays you every week. This transformation makes a home substantially more affordable because the food it produces to offset grocery bills can be worth enough to pay the mortgage.

  Another issue I wanted to address is nutrition. Everybody knows most Americans don’t eat enough fruits and vegetables, and that this has unfortunate long-term implications for health. Several studies have indicated that on a dollars-per-calorie basis, the fresh fruits and vegetables we need are quite expensive compared to items in the cookie, cracker and snack aisle. In fact, healthy low-calorie foods are roughly ten times as expensive as the unhealthy calorie-dense foods available.7 Dr. Adam Drewnowski, commenting on a study conducted for the University of Washington stated that “Vegetables and fruits are rapidly becoming luxury goods.”8

  Even for people who can regularly afford fruits and vegetables, the depletion of trace nutrients in agricultural lands over the decades has led to a steady decline in the nutritional content of the vegetables we buy. Commodity agriculture does not reward production of nutritionally superior products because it draws no distinctions based on nutritional value. Because of this, fertilizer regimens are focused only on minerals necessary to make a product that looks good. Of the 50 or more minerals humans need in their diet, only 13 are regularly replenished in commodity agriculture. As a result, though the specifics vary with the crop, the content of elements such as copper in our foods has dropped by as much as 96% since the 1930s.9 Research by the Nutrition Security Institute correlates declining mineral content with increased risk of a host of chronic diseases.10

  Mini Farming methods use organic amendments rich in trace minerals as well as composting and biochar to retain those minerals. Of course, food raised at home is more fresh than food from the supermarket, which results in a higher vitamin content as well. On the scale of a Mini Farm, sustainable organic methods not only produce the most nutritious food, but they are the most economically productive as well. Mini Farming combines intensive agricultural methods with organic sustainable methods and up-to-date soil and pest management practices to give you amazing production of nutritious and delicious food at a net profit.

  So the major objectives of Mini Farming pertain to economics and nutrition, and those objectives are achieved through sustainable and intensive methods.

  Of course, in the modern world, people are pressed for time. Commuting times are longer, work hours are longer and many times our employers expect us to be glued to smart phones even while we sleep. A harried parent who is struggling to pick up children from daycare after work doesn’t have eight hours a day to dedicate to food production. So Mini Farming methods are optimized for time. As a result, the time investment amounts to about an hour a day when averaged over a year, in exchange for netting 80% of the food needed for a family of four.

  Mini Farming also has some minor goals. The social realities of the American family are causing key self-sufficiency skills to be lost. According to CDC statistics, more than 40% of children are born to unmarried mothers. Of those born to married couples, 50% of the children will see their parents divorce. This means that in aggregate, 70% of children born are winding up in homes missing a parent. These circumstances necessitate schedules and lifestyles that are usually incompatible with parents passing on skills they learned from their own parents. Those skills might include sewing, fishing, cooking, gardening, canning, cheese-making, wine-making, pruning apple trees and more. The opportunity to pass along these skills simply doesn’t exist, and so over the past few generations they have become increasingly rare.

  Skills such as raising chickens, canning and gardening raise the standard of living above what one’s paycheck could normally afford. A couple of weeks ago I noticed whole organic chickens at the supermarket for nearly $30. Most people would buy the conventional whole chicken for $7 instead because their budgets simply don’t allow dumping $30 on meat for a single meal. When you raise your own organic free-ranging chicken and put it in your freezer, it costs less than $7, but is worth more than $30. But out of 100 people that you meet, how many of them could confidently process a chicken as food? Without that skill, you’re stuck with the $7 chicken infused with antibiotics, but if you have that skill you get to eat as though you made enough money to buy $30 chickens, while spending less than you would on a $7 chicken.

  This same reasoning applies to numerous home skills. Cooking food yourself at home gives you a superior product when compared to eating out, and costs a lot less. Lobsters at my local supermarket usually cost $3.99/lb, but getting them at a local restaurant costs nearly $30. If you learn how to prepare lobsters at home, you get to eat a $30 meal for only $3.99. When this logic is applied to food you grow yourself, you save even more. Asparagus at a restaurant costs a fortune, but asparagus from my long-established bed costs practically nothing and tastes better.

  Obviously, there are points of diminishing return, and I am certainly not arguing that we should go back to weaving our own cloth or threshing wheat. Many commodity items, including clothing, can’t be produced at home in a time-efficient manner that makes the endeavor worthwhile. But my key point is that the skills that many of us never learned whether due to lack of interest, parents who were too busy or changing social dynamics are in fact quite valuable in economically measurable ways. The value of those skills stretches paychecks and gives a higher standard of living.

  Given the trends of wage stagnation that have persisted for decades and are unlikely to change, the loss of these skills effectively reduces the standard of living for people who, lacking the skills to do things for themselves, must rely on others whom they pay, do without, or settle for inferior food. With economic security being so precarious for so many people, and with families being splintered so that extended family doesn’t provide the safety net that it used to, the disappearance of these skills is a serious problem.

  Throughout the Mini Farming series of books I have endeavored to teach skills that my paternal grandparents took for granted. Whether it is growing your own transplants, saving your own seeds, canning your own pickles, processing your own chickens or making your own wine from the apple tree out back, the Mini Farming series of books empowers you with know-how that will let you take charge of your own food supply. When you can take charge of your own food supply in this environment of economic uncertainty, you rightly feel empowered and your family is better off both financially and nutritionally.

  One final goal of the Mini Farming series is to help people reconnect with something real. So much of what we see today is a form of mediated and “spun” reality that has no true substance. Whether it be an income tax code whose rules are so convoluted they could fool a CPA, focus-group-tested words used to describe products or the airbrushed models gracing the cover of a magazines, we get diverted into assigning what is essentially an artificial world more value and a higher priority than the real world. Nothing is more real than matching yourself to the rhythm of the seasons, planting seeds and digging into the earth to harvest crops. For myself, anyway, it is like meditation. While I am weeding my garden beds I am not worried about a new change in the dress code at work or whether I need some expensive cream to look handsome. It’s just me, the beds, the crops and the weeds under a blue sky.

  Likewise, it is very hard to Mini Farm alone. Though a lot of it can be done alone, when it comes time to harvest and save food, you’ll find that the active cooperation of the whole family is necessary. Everyone in the family comes together in a joint enterprise from which all benefit, but the time spent together where you have to be completely present in the moment is a way to reestablish connections that become frayed in a world of omnipresent communication with third parties and pressing schedules.

  I worked intimately with Jenn McCartney, my editor at Skyhorse Publishing, to formulate the content of this book. I read all of the reviews of my books that I could find, so I could see which sections of the books people found most useful. This book is a compilation from the other five books I have written on Mini Farming and it encapsulates the best of everything you need to be food self-sufficient on ¼ acre or even less. It contains everything you need to know to grow and preserve your own food, along with raising and processing chickens and even making your own wine. It includes skills that were well known to my grandparents but are sadly unfamiliar to many who could really use them today. I am really pleased with it, and I believe you’ll be pleased with it too.

  I am most happy that this book meets my objectives for Mini Farming. It will help you economically while increasing the nutritional quality and availability of the best foods for your family. It closes the generational gap in self-sufficiency skills, and it will help you reconnect with your food, nature, and loved ones in an intimate and healthy way, continuing a sacred chain that goes back to the very beginning.

  Brett Markham, 2014
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  1

  Raised Beds

  Raised beds and properly constituted soil make mini- farming practical. Modern people in the industrialized world have a lot less spare time and a lot less available land than their ancestors.

  Raised beds offer so many advantages over row gardening that it is hard to imagine why everyone except big agribusiness cartels isn’t using them. Especially in northern climates, raised beds can help gardeners lengthen their growing season because they can raise soil temperature by 8 to 13 degrees compared to ground soil temperatures.

  By raising the level of the soil, farmers and gardeners can start their crops earlier because excess moisture drains easily so the cold spring rains won’t overwhelm new crops. Raised beds are also easily fitted with attachments, such as cold frames.

  A raised bed is essentially a bottomless and topless box laid on the ground and filled with soil. The boxes can be built from wood, plastic boards, cement, and other materials. Raised beds can be made from mounded earth, but surrounding them with a box structure limits erosion of the carefully prepared soil of the bed.
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  Raised beds extend the season and reduce problems related to excess water.

  Material Choices

  The frames of raised beds are in constant contact with damp earth and can be subject to rotting. Ordinary lumber will last two or three years before replacement is needed. This can be delayed by carefully painting all exposed surfaces of the frames with a water-based exterior latex paint and allowing them to dry thoroughly before putting them to use. Do not use oil-based paints or paints containing antimildew ingredients or else you’ll poison the soil in your beds. Because of the weight of the soil, boards used should be at least 1.5 inches thick to avoid bowing, and opposite sides of long runs should be tied together every eight feet or so. The biggest benefits of lumber lie in its easy availability and easy workability.

  Ordinary concrete blocks are inexpensive and easy to use. They are readily available, durable, and heavy enough to hold the soil in a raised bed without need for mortar. They can be picked up and moved around to relocate or expand beds, and they can be reused almost indefinitely. The only downside is their weight—45 pounds for each. That means that in spite of their compact size, only 22 at a time can be hauled in a pickup truck rated to haul a half ton. Since each block is eighteen inches long, a pickup-sized load gives only 33 linear feet.

  Boards made from recycled plastic used for decks and other outdoor structures have become more available in recent years and combine the assets of the easy handling of traditional lumber with the durability of concrete block. Several raised-bed kits are on the market that use plastic boards, and these may be a good idea if you plan on doing a small amount of gardening, but because of the expense of the kits, they don’t make sense on the scale needed to feed a family. For a mini-farm, save expense by buying the plastic boards at the lumber store and cutting them to the right size yourself.

  It is true that more modern pressure-treated lumber uses less toxic components than it used to, but the components are still toxic, and they can leach into the soil of the growing bed, so they are best avoided.

  Many other materials can be used, ranging from landscaping timbers to poured concrete forms. Just let imagination, cost, durability, and the potential toxicity of anything you might use guide the decision. Keep in mind that using materials that leach poisons into the growing beds completely defeats the purpose of the home garden or mini-farm because consuming the products grown in those beds can be extremely hazardous. (The arsenic in pressure-treated wood, for example, is both directly toxic and highly carcinogenic.)
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  Raised beds can be made from a variety of materials. This one is made with cinder blocks and landscape timbers.

  Shape and Orientation of Raised Beds

  The most common and useful shape for raised beds is rectangular. Certain planters for flowers are circular, and this works fine as long as the diameter is not so great that the gardener has to step into the bed. Another common shape is a 4-foot square. This works well for casual vegetable-only gardening on a small scale, but at the scale of providing all the needs of a family, it becomes wasteful of space and material.

  I recommend a rectangular shape because it makes maximum use of space and minimal material while making it easy to add standardized structures like hoop houses.

  Any rectangular bed is going to be longer than it is wide. To give maximum sun to crops and avoid shading, ensure that the long sides face north and south. Any trellising for vining crops should be established along the north edge to get the advantage of sunshine without shading other crops.

  Size of Raised Beds: Width

  Everyone has an opinion on the proper size of raised beds. The Grow Biointensive method favors a width of 5 feet and a length of 20 feet to establish a “microclimate” for intensive agriculture. Square Foot enthusiasts advocate a maximum width of 4 feet, because it is easy to reach into a bed that is 4 feet wide from either side and get to whatever is in the middle. Many experienced organic farmers use even narrower raised beds.

  The five-foot width advocated by Ecology Action requires, for many people, stepping into the bed onto a board intended to more widely distribute the weight and minimize damage to the soil structure. But stepping into the garden bed at all, even using a board, defeats the purpose of careful management of the soil structure by compacting the soil. The board would need to be set up so it can be laid across the sides of the bed structure and be rigid enough that it won’t bend when someone is standing on it. (This would be impossible using the complete Grow Biointensive method since, in that method, the raised beds are only mounded soil without structural sides. My method uses structural sides instead.)

  The 4-foot width is narrow enough that most people can reach into the garden from both sides since only a 2-foot reach is needed. This will not work, however, when trellised crops that grow food on both sides of the trellis are grown against one of the long sides of the bed. In that case, picking pole beans, for example, requires a 4-foot reach, which most people don’t have. My wife and I did this with a 4-foot-wide bed one year, and watching my wife balance on one of the frame boards while reaching for the beans with one hand and holding on to me with the other was a sure sign that I would need to make some changes the following year!

  For reasons of experience and convenience, then, I recommend that beds should be four feet wide if they aren’t going to be used for tall vines like pole beans. They should be three to three and a half feet wide otherwise.

  Size of Raised Beds: Length

  We already know that beds need to be rectangular for economic reasons and three to four feet wide for convenience—but how long can they be? Technically, they can be as long as the farmer wants, but there are some aspects of length worth considering.

  One of the biggest causes of insect and disease problems is growing the same plants in the same space year after year. Bacterial, fungal, and viral diseases often have preferred host plants—and sometimes won’t even grow in plants of an unrelated genus. Since these pathogens are competing against more beneficial microbes in compost-enriched soil, they can survive for only a limited period of time—usually three years or less—in soil that doesn’t provide a suitable host.

  Insect pests (some of which spread diseases) are quite similar. They have a particular appetite—a particular niche—such as cabbage. Such pests not only eat cabbage and infect it with diseases but also lay their eggs in the soil around the cabbage so that their offspring will emerge right next to their favorite food. One important way of foiling such pests is to make sure that when their offspring awaken in spring, they find plants that aren’t appetizing.

  Limiting the length of raised beds so that you have more room to create several of them makes it easy to practice crop rotation because the soil in one bed is isolated from the soil in the others. Making sure the same crop isn’t grown in the same bed for three years solves a lot of problems in advance. In my own mini-farm, beds range in length from 8 to 24 feet.

  Start at the Right Time and Grow Slowly

  The time between when the soil can first be worked in the spring and when the early spring crops need to be planted is about three weeks. This is simply not enough time to create enough raised beds.

  Ultimately, for total food self-sufficiency, you will need about 700 square feet per person. If you plan to raise market crops, you’ll need even more. That will require a lot of beds. The number will depend on the length you choose.

  Assuming the creation of beds that are 4-feet × 25-feet, that means you’ll need at least seven beds per person or 21 beds for a family of three. Using 4-feet × 8-feet beds, that would be 22 beds per person or 66 for a family of three. In practice, depending on dietary preferences, chosen crop varieties, climate, and other factors, a larger or smaller number of beds could actually be used.

  Initial creation of raised beds takes a considerable amount of time and is very labor intensive, but once they’ve been created, they require very little work to maintain. Raised beds can be created in a number of ways, but even the most time-efficient methods will take a few hours per bed. If you have limited time, getting all the beds made in spring will be physically impossible.

  Therefore the best time to embark upon mini-farming is the summer or fall before the first growing season. This way the beds can be prepared in a more leisurely fashion and then sowed with cover crops for overwintering. In the spring, you only have to cut the cover crops and put them into the compost pile, cultivate existing beds, and start planting. (Cover crops are explained in the next chapter.)

  It may be best to start mini-farming slowly—say, by initially creating enough beds for just a single individual’s food—and then keep adding beds as time and materials allow until the required number has been established. This is because of the trade-off between time and money. If the prospective farmer has the time to establish all of the required beds initially, that’s great. But if time is lacking, the only way to shortcut the system is to pay for heavy equipment and truckloads of compost.

  I don’t want the fact that fall is the best time to get started to discourage you from starting in either the spring or summer if that is when you want to start. It is always better to start than to delay because even just a couple of raised beds can produce a lot of food. If you get started in the spring or summer, just keep in mind that you’ll want to add new beds in the fall as well.

  Creating the Beds

  For reasons of economy and productivity, I recommend creating the beds initially by double-digging. Lay out the area to be dug using stakes and string, then once it is dug, surround that area with the material you have chosen to create the box for the bed. Because the process of double-digging will loosen the soil, the level of the dug area will be between four and six inches higher than the surrounding soil.

  Double-digging has been a standard agricultural practice for soil improvement in various places around the world for untold generations, and it is what I recommend because it is the most effective for the money required. The idea behind double-digging is that plants send their roots deeply into the soil, and making sure there are nutrients and aerated soil two feet deep provides ideal growing conditions. Up where I live in New Hampshire, any attempt at digging, no matter how modest, can be difficult because of the large number of rocks encountered. Did you ever wonder where all those picturesque rock walls in New England came from? Yep—they came from farmers getting rocks out of their fields.

  My grandfather never double-dug anything but his asparagus beds. But, then again, he had 96 acres of land, horse teams, plows, tractors, four sons, and three daughters, so he wasn’t trying to squeeze every ounce of productivity out of every square foot like a modern mini-farmer either. Nevertheless, the asparagus grown in a double-dug bed was far superior to any other.

  Although many plants, especially grasses, can send roots several feet deep, the majority of a plant’s root system exists in the top six inches of the soil. That’s why Mel Bartholomew’s Square Foot gardening system, which uses only six inches of soil, works. But in spite of the fact that six inches of perfectly prepared soil can be adequate, there can be no doubt that two feet of soil will necessarily hold a greater reservoir of nutrients and water.

  As my father would say, with my apologies to our beloved cat, Patrick, in advance, “there’s more than one way to skin a cat.” Meaning, of course, that double-digging is not the only suitable way to prepare soil for mini-farming. There are actually three ways of digging the beds.

  Digging Methods

  The old-timers where I grew up never used the term double-digging. In the United States and Great Britain, that practice has been historically known as “bastard trenching” to differentiate it from full or “true” trenching. Most modern texts don’t mention it, but there are actually three sorts of trenching that are useful under different circumstances. All three types of trenching are brutally hard work, particularly in areas with a lot of large rocks or with soils composed mainly of clay, but they offer benefits worth the effort. These three types of trenching are plain digging, bastard trenching, and trenching.

  Plain digging relies on using a garden spade to dig into and turn over the soil to the depth of a single spade. The area to be dug is laid out using string or other marking, and a garden spade is used to remove the soil one-spade wide and a single-spade deep across the width of the bed, and that soil is placed into a wheelbarrow. Then a couple of inches of compost is added to the bottom of the first trench, and the soil from the next parallel trench is added on top of the compost in the first trench. This process continues until the last trench is dug and compost added to the bottom, and then the soil saved from the first trench is added to the hole left by the last trench.

  The only difference between plain digging and double-digging (a.k.a. bastard trenching) is that in the latter, after a trench is dug a single-spade deep and before the compost is added, a digging fork is worked into the soil at the bottom of the trench to lift and break up the soil. Finally, more compost is added on top and mixed with the top six inches of soil. I perform this last step after I’ve built the form around the dug area.
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  The garden fork and digging spade are indispensable tools for double-digging.

  Both plain digging and double-digging can be useful for newly created beds and can be especially useful for an area that is covered with grass as the spits of dirt (the dirt that makes up a spade-full is known as a “spit”) can be turned grass-side down in the adjacent trench as they are dug. It is extremely useful in either case, where the land to be used for farming was previously weeds or lawn, to sift through the soil to remove wireworms and grubs as you go along. When I use either of these trenching methods, I not only put compost in the bottom of the trenches but add some across the top of the finished bed and mix it in as well.

  True or full trenching is serious work, but it is appropriate for regenerating soil in beds that have been previously double-dug or where the soil can be worked deeply without using a backhoe. A properly maintained bed should never need regeneration, but true trenching can be useful when dealing with land that was previously overfarmed using conventional methods since it exchanges the subsoil with the top soil. In true trenching, the first trench is dug a single-spade deep and the soil from that set aside, and then the same trench is dug another spade deep and that soil is set aside as well, separately from the soil from the top of the trench. Then a digging fork is used to break up the soil in the bottom as deep as the tines will go, and compost is added.

  When the second adjacent trench is dug, the spits from the top are added to the bottom of the first trench, then the spits from the bottom are added to the top of that. In this way, the topsoil is buried, and the subsoil is brought to the top. Continue in this way until the last trench is dug, at which time the top spits from the first trench are put into the bottom of the last trench, and then those spits are topped with those that remain.

  Because true trenching exchanges the topsoil with the subsoil, and subsoil tends to have far less organic matter, generous amounts of aged compost should be added to the top layer, worked in thoroughly, and allowed to sit for a couple of weeks before putting the new bed to use.

  In any of the three trenching methods, you will be using hand tools to move, literally, thousands of pounds of soil for each bed. This can be grueling work, and you should always use spades and digging forks that have been either bought or modified to accommodate your height. The correct height of a spade or fork (plus handle) can be judged by standing the tool vertically next to you, then seeing how high it reaches on your body. The top of the handle should fall somewhere between your elbow and the middle of your breastbone.

  Digging forks and spades can be purchased with either straight or “D” handles. You should get the “D”-handled versions, as they will lessen the amount of required back twisting. When using the tools, keep your back straight, and avoid both twisting and jerky movements. Work at a comfortable pace, and take breaks when needed. This way you get an excellent and safe aerobic workout that improves your strength and flexibility while improving the soil.

  
    Illustrated Double-Dig

    Every year I expand my mini-farm a little by adding a few raised beds. The beds in my farm vary in size depending on the materials I had available at the time of construction, but most of them are 3-1/2 feet wide and 8 feet long. In the spring of 2006, I added a few beds and had my wife take pictures of the process so I could include them for your reference.

    1    Mark off the area to be dug. In my case, I just laid out the boards where I would be digging. Notice a completed bed in the foreground and boards marking where the new bed will be in the background.
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    Boards are used to mark off the new bed. You could just as easily use string or chalk.
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    First row dug.
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    Loosening the soil.
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    Adding compost.

    2    Dig the first row across the width of the bed one-spade deep, and put the dirt from that row in a wheelbarrow.

    3    Loosen the soil in the bottom of the trench with a digging fork.

    4    Add compost to the bottom of the trench.

    5    Dig the second trench parallel and adjacent to the first one.

    6    Because, in this instance, I am digging an area that was covered with grass, I turn the spits from the second trench upside down in the first trench.

    7    Work some additional compost into the top few inches of the finished bed.
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    Digging the second trench. Beware the author's stylish footwear!
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    Working compost into the top few inches of the new bed.
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    Putting spits in the trench upside down.

    As you can see from the photo tutorial, preparing raised beds by double-digging is a pretty straightforward and very physical process. It is great exercise and loosens the soil to a depth of two feet, placing organic material throughout the entire depth. The yields from beds that I work like this are phenomenal!

  

  What about “No-Dig” Beds?

  In my experience, I have found nothing that competes, in terms of sheer productivity, with properly double-dug raised beds. However, this can be a lot of work, and folks without a lot of time or with physical disabilities might not want to undertake the effort. You can still get very good results, though, using a no-dig method that I’ve tested.

  Save up old newspapers—just the black-and- white portions, not the glossy parts. In the fall, build your frame out of 2 × 4 lumber right on the ground. Lay down the newspaper several layers thick, and then fill the bed completely with finished compost. Don’t skip the newspapers because their purpose is to smother the grass underneath. If the grass isn’t smothered, and if you are using only 2 × 4 lumber, you’ll end up with a lot of grass growing in the bed.

  When spring rolls around and the ground thaws, just use the digging fork to fluff it up a little; then plant, and you are done.

  For no-dig beds it is particularly important to keep them planted with cover crops when fallow during the off-season because you are depending on the action of plant roots to mix the soil and keep it loose.

  Because seeds don’t always germinate well in compost, I’d recommend using the bed for transplanted crops for the first year, and then a good soil builder like beans the next year. In all other respects, you can treat this just like a regular raised bed. If fresh compost is added yearly, after three years the productivity will be the same as for a double-dug bed.

  Trellising for Raised Beds: Flexible Trellising System

  Trellises are necessary for certain crops and can be a valuable adjunct for others. Because raised beds don’t provide much room for sprawling plants such as cucumbers or pole beans, adding a trellis makes growing these crops more practical and space efficient.

  Many crops are more productive in vining versions than bush versions. This includes beans, peas, cucumbers, tomatoes, and more. Pole beans, for example, can yield almost twice as much product per square foot as bush beans. This means that a row of pole beans grown on a trellis along the north side of an 8-foot bed using only 8 square feet of space can produce nearly as many beans as 16 square feet of bush beans. This same calculation applies to other vegetables.
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  Electrical conduit makes a sturdy and versatile trellis.

  As mentioned earlier in the chapter, beds will ideally be located with the long sides facing north and south. Trellises should be established on the north side. If, for some reason, this orientation isn’t convenient, the second-best choice is to have the long side upon which trellises will be established on the north west or, in the worst case, west side. Don’t establish trellises on the south or east sides of a bed or they will shade crops during the times of day that are most sunny.

  There are as many ways to erect trellises as there are farmers, and I’ve used many different methods over the years. In the past few years, my preferred method of trellising uses rebar, electrical conduit, and conduit fittings. Electrical conduit comes in lengths 10 feet long. By cutting it to strategic lengths and using appropriate fittings, you can vary its height and length. By fitting it over rebar driven into the ground, you can lift it off the rebar easily in the fall for storage, and moving it to a different bed is a snap.

  Because lumber used to create the beds is eight feet long, the longest you need the conduit to be is eight feet. This is for the horizontal piece on top. Meanwhile, trellis heights can range all the way from two feet for peas to four feet for tomatoes to even six feet for pole beans. A trellis height of more than six feet isn’t a good idea, as reaching the top would be tiring or—even worse if a stool is required—dangerous.

  The easy way to get a flexible system is to buy 10-foot lengths of conduit six pieces at a time. Three are cut into an 8-foot and a 2-foot piece, two are cut into a 6-foot and a 4-foot piece, and the final length of conduit is cut into two 4-foot pieces and one 2-foot piece. When done, you have three 8-foot horizontals, two 6-foot verticals, four 4-foot verticals, and four 2-foot verticals. In addition to these, for every six pieces of conduit, you will need six 90-degree elbows, four screw couplings, and six pieces of 2-foot rebar. (You can find rebar already cut to length and bundled at Home Depot and similar stores.)

  Once the rebar is hammered into the ground on either end of the beds, you can completely assemble or disassemble a trellis of any height from 2-foot to 8-foot in two-foot increments using only a screwdriver.

  
    
    Complete Trellis Creation, Step-by-Step

    1    Hammer 2-foot pieces of rebar into the ground at either end of the raised bed, leaving 6 inches protruding above the ground.
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    Driving the rebar into the ground.
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    Placing an upright over the rebar.
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    Attaching the horizontal to the bend.
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    Deck screws drilled into the edge and protruding ⅜ inch.

    2    Slip your vertical piece of conduit over the rebar. Repeat for the other side.

    3    Attach a 90-degree elbow to each vertical piece of conduit, and then secure the horizontal conduit to the elbows.

    4    Put deck screws into the side of the raised bed along the trellis every 6 to 12 inches. Leave them protruding about a quarter of an inch.

    5    Run string between the horizontal bar on top and the deck screws in the side of the raised bed.

    6    Now you have a completed trellis!

    [image: image]

    Run string between the horizontal and the deck screws.
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    Completed trellis.
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  Soil Composition and Maintenance

  The productivity and fertility of the farm and plant resistance to pests and disease depend on the quality of the soil. Soil quality can be enhanced and outside inputs reduced through proper tillage, compost, cover cropping, and crop rotation. These are crucial to maintaining the high level of fertility required for the close plant spacing in a mini-farm without spending a lot of money on fertilizer.

  When French Intensive gardening was developed, horses were the standard mode of transportation, and horse manure was plentiful and essentially free. This explains the reliance on horse manure as a source of soil fertility. According to the Colorado State University Cooperative Extension Service, the average 1,000-pound horse generates 9 tons—18,000 pounds—of manure occupying nearly 730 cubic feet per year.11 The sheer volume, smell, and mess of such quantities of manure often mean that places that board horses will give it away for the asking to anyone willing to haul it away.
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  Horse manure should be composted and not added directly to the bed.

  Horse manure is good food for crops as well. According to the same source, horse manure contains 19 pounds of nitrogen per ton, 14 pounds of phosphate, and 36 pounds of potassium. This works out to about 1% nitrogen, 0.7% phosphate, and 1.8% potassium.

  There’s no such thing as a free lunch, and horse manure is no exception. Raw horse manure can spread a parasitic protozoan called giardia and E. coli as well as contaminate water sources and streams with coliform bacteria. Raw manure can also contain worm eggs that are easily transmitted to humans, including pinworms and various species of ascarid worms. Horse manure is high in salts, and if used excessively, it can cause plants grown in it to suffer water stress, even if well watered. The highest permissible rate of application of horse manure assuming the least measurable salinity is between two and three pounds of manure per square foot per year.12 In addition to the above objections, horse manure doesn’t have a balanced level of phosphorus, meaning that it should be supplemented with a source of phosphorus when used.

  Straight horse manure is also in the process of composting. That is, the process has not yet finished. Unfinished compost often contains phytotoxic chemicals that inhibit plant growth. For horse manure to be directly usable as a planting medium, it must first be well rotted, meaning it either should be composted in a pile mixed with other compost materials such as plant debris or should at least sit by itself rotting for a year before use. The former method is preferable since that will conserve more of the manure’s valuable nitrogen content. The potential problems posed by horse manure are eliminated through composting the manure with other materials first and then liberally applying the resulting compost to beds. The composting process will kill any parasites, dilute the salinity, and break down phytotoxins.

  Making perfect soil from scratch, on a small scale, works quite well. The Square Foot gardening method gives a formula of 1/3 coarse vermiculite, 1/3 peat moss, and 1/3 compost by volume plus a mix of organic fertilizers to create a “perfect soil mix.”13 My own testing on a 120-square-foot raised bed confirms that the method works beautifully. For small beds, the price of the components is reasonable. A six-inch-deep 4-foot × 6-foot bed would require only four cubic feet of each of the components. Coarse vermiculite and peat moss currently sell for about $18 for a four-cubic-foot bale. Assuming free compost, the cost of making perfect soil mix comes to $1.50 per square foot of growing area. This works quite well on a small scale, but when even 700 square feet are put into agricultural production, the cost can become prohibitive.

  Double-digging was covered in the previous chapter, and it is what I recommend for mini-farming. Although it is more difficult in the beginning, it affords the best opportunity to prepare the best possible soil for the money invested. No-dig beds, also described in the previous chapter, are a second option.

  Water-Holding Capacity and pH

  Few soils start out ideal for intensive agriculture or even any sort of agriculture. Some are too sandy, and some are too rich in clay. Some are too acidic, and others are too alkaline. Many lack one or more primary nutrients and any number of trace minerals.

  Soil for agricultural use needs to hold water without becoming waterlogged. Sandy soils are seldom waterlogged, but they dry out so quickly that constant watering is required. They make root growth easy but don’t hold on to nutrients very well and are low in organic content or humus. (There is some dispute among experts on the exact definition of humus. For our purposes, it can be defined as organic matter in the soil that has reached a point of being sufficiently stable that it won’t easily decompose further. Thus, finished compost and humus are identical for our purposes.) Clay soils will be waterlogged in the winter and will remain waterlogged as long as water comes to them. As soon as the water stops, they bake and crack, putting stress on root systems. Clay soil is clingy, sticky, and nearly impenetrable to roots. Loam soil is closest to the ideal, as it consists of a mix of sand and clay with a good amount of humus that helps it retain water and nutrients in proportions suitable for agriculture.

  Both sandy and clay soils can be improved with vermiculite. Vermiculite is manufactured by heating mica rock in an oven until it pops like popcorn. The result is a durable substance that holds and releases water like a sponge and improves the water-holding characteristics of practically any kind of soil. Because it is an insoluble mineral, it will last for decades and possibly forever. If the soil in your bed isn’t loamy to start with, adding coarse or medium vermiculite at the rate of four to eight cubic feet per 100 square feet of raised bed will be very beneficial. (Vermiculite costs $4 per cubic foot in four-cubic-foot bags at the time of this writing.)

  If you can’t find vermiculite, look instead for bails of peat moss. Peat moss is an organic material made from compressed prehistoric plants at the bottom of bogs and swamps, and it has the same characteristic as vermiculite in terms of acting as a water reservoir. It costs about the same and can also be found in large bales. It should be added at the same rate as vermiculite—anywhere from four to eight cubic feet per 100 square feet of raised bed. Keep in mind that peat moss raises the soil’s pH slightly over time and decomposes, so it must be renewed.

  The term pH refers to how acidic or alkaline the soil is and is referenced on a scale from 0 to 14, with 0 corresponding to highly acidic battery acid, 14 to highly alkaline drain cleaner, and 7 to neutral distilled water. As you might imagine, most plants grown in a garden will perform well with a pH between 6 and 7. (There are a few exceptions, such as blueberries, that prefer a highly acidic soil.) pH affects a lot of things indirectly, including whether nutrients already in the soil are available for plants to use and the prevalence of certain plant disease organisms such as “club foot” in cabbage.

  On the basis of a pH test, you can amend your soil to near neutral or just slightly acid, a pH of 6.5 or so, with commonly available lime and sulfur products. To adjust the pH up 1 point, add dolomitic limestone at the rate of 5 pounds per 100 square feet of raised bed and work it into the top two inches of soil. To adjust the pH down 1 point, add iron sulfate at the rate of 1.5 pounds per 100 square feet of raised bed and work it into the soil. To adjust the pH by half a point, say from 6 to 6.5, cut the amount per 100 square feet in half.
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  Vermiculite enhances the water-holding capacity of the soil.

  pH amendments don’t work quickly. Wait 40 to 60 days after adding the amendments, and then retest the soil before adding any more. If amendments are added too quickly, they can build up in the soil and make it inhospitable for growing things.

  Fertilizers

  The fertility of soil is measured by its content of nitrogen, phosphorus, and potassium, and fertilizers are rated the same way, using a series of numbers called “NPK.” The N in NPK stands for nitrogen, the P for phosphate, and the K for potassium. A bag of fertilizer will be marked with the NPK in a format that lists the percentage content of each nutrient, separated by dashes. So, for example, a bag of fertilizer labeled “5-10-5” is 5% nitrogen, 10% phosphate, and 5% potassium.

  A completely depleted garden soil with no detectable levels of NPK requires only 4.6 ounces of N, 5 ounces of P, and 5.4 ounces of K per 100 square feet to yield a “sufficient” soil. In the case of root crops, less than 3 ounces of N are needed.

  Inexpensive soil tests are available to test the pH, nitrogen, phosphorus, and potassium content of soil. A couple of weeks after the soil in the bed has been prepared and compost and/or manure have been worked in, you should test the soil’s nutrient content and amend it properly. The most important factor in the long-range viability of your soil is organic matter provided by compost and manures, so always make sure that there is plenty of organic matter first, and then test to see what kind of fertilization is needed.

  You can buy a soil test kit at most garden centers, and most give results for each nutrient as being depleted, deficient, adequate, or sufficient. The latter two descriptions can be confusing because in ordinary English, they have identical meaning. For the purposes of interpreting soil tests, consider “adequate” to mean that there is enough of the measured nutrient for plants to survive but not necessarily thrive. If the soil test indicates the amount to be “sufficient,” then there is enough of the nutrient to support optimal growth.

  The Rapitest soil test kit is commonly available, costs less than $20, and comes with enough components to make 10 tests. The LaMotte soil test kit is one of the most accurate available and can currently be purchased via mail order for less than $55. When preparing a bed, I recommend adding enough organic fertilizers to make all three major nutrients “sufficient.”

  Organic fertilizers are a better choice than synthetic ones for several reasons. Organic fertilizers break down more slowly so they stay in the soil longer and help build the organic content of your soil as they break down. Synthetics can certainly get the job done in the short term, but they also carry the potential to harm important microbial diversity in the soil that helps to prevent plant diseases, and they also hurt earthworms and other beneficial soil inhabitants. For these reasons, I strongly discourage the use of synthetic fertilizers.
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  The LaMotte soil test kit is very accurate.

  Organic fertilizers, like synthetics, are rated by NPK, but because they are made from plant, animal, and mineral substances, they contain a wide array of trace minerals that plants also need. Probably the biggest argument in favor of using organic fertilizers is taste. The hydroponic hothouse tomatoes at the grocery store are grown using exclusively synthetics mixed with water. Compare the taste of a hydroponic hothouse tomato with the taste of an organic garden tomato, and the answer will be clear.

  There is one thing to keep in mind with organic fertilizers: Many of them are quite appetizing to rodents! One spring, I discovered that the fertilizer in my garage had been torn open by red squirrels and eaten almost entirely! Ever since, I store organic fertilizers in five-gallon buckets with lids.

  There are a number of available sources for organic fertilizers. Some come premixed, or you can make them yourself from individual components.

  Making your own premixed fertilizer is easy. For N, you can use alfalfa meal, soybean meal, or blood meal. For P, bone meal and rock phosphate work well. For K, wood ashes, greensand, and seaweed will work. The foregoing list is far from exhaustive, but the materials are readily available from most garden or agricultural stores.

  Table 1 contains two numbers notated as either “leaf” or “root” because root crops don’t need as much nitrogen as leafy vegetable crops. In fact, too much nitrogen can hurt the productivity of root crops. There’s also no reason to formulate a fertilizer for depleted soil since that shouldn’t happen after the first year, and maybe not even then if adequate compost has been added. If it does, just add triple or quadruple the amount used for adequate soil. Looking at these tables, it should be pretty easy to formulate a couple of ready-made fertilizers.

  Table 1: Nitrogen Sources
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  Table 2: Phosphorus Sources
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  Table 3: Potassium Sources
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  A “high nitrogen” fertilizer for vegetative crops like spinach could consist of a mix of 10 ounces of blood meal, 6 ounces of bone meal, and 21 ounces of wood ashes.

  As long as you keep the proportions the same, you can mix up as much of it as you like to keep handy, and you know that 37 ounces of the mixture are required for each 100 square feet. Just a tad over two pounds.

  A “low nitrogen” fertilizer for root crops like parsnips could consist of a mix of 34 ounces of alfalfa meal, 4 ounces of rock phosphate, and 30 ounces of greensand.

  Just as with the first formulation, as long as you keep the proportions the same, you can mix up as much as you’d like, and you know that 68 ounces are required for each 100 square feet—a hair over four pounds.

  Your actual choice of fertilizers and blends will depend on availability and price of materials, but using a variety of components guarantees that at some point practically every known nutrient—and every unknown nutrient—finds its way into your garden beds. Wood ashes should be used no more often than once every three years because of the salts they can put into the soil and because they can raise the soil pH.
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