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    Introduction

    Home food production is an important proficiency that contributes positively to the physical and financial health of the family. Along with this, it provides an important psychological and spiritual boost by reaffirming our connection with nature and nature’s laws, reconnecting us with our ancestral roots, and providing the feeling of competence that comes from ensuring the supply of a basic necessity—food.

    Just as important, the quality of food produced at home is superior to that available in the supermarket for a number of reasons. The demands of business drive many factors that decrease the nutritional value of commercial foods. Because very little food is produced near its point of use, fruit and vegetable varieties are selected on the basis of suitability for machine picking, long-distance shipping, and cold storage so that they still look good when they reach the supermarket. This results in homogeneous and visually appealing products that look better than they taste and have considerably less nutritional value than homegrown equivalents.

    Spinach is a good example. With proper care and refrigeration, fresh spinach can be kept from spoiling for three weeks or more. But even when kept in the dark at 39 degrees, it loses about half of its B vitamin content in only a week. So the appealing bag of baby spinach under the brightly lit cooler in the supermarket actually has fewer nutrients than homegrown spinach that is blanched and frozen on the same day as harvest.

    The same situation applies to other fruits and vegetables. Considering the time spent in packaging, shipment, and storage, homegrown produce that is canned, frozen, or dehydrated quickly after harvesting will pack more nutritional punch than even so-called fresh produce at the supermarket.

    Nutrient density is not the only factor favoring home food production. Pesticide residue is another important consideration.

    Corporate farms and orchards use a variety of pesticides to protect the quantity and visual appeal of their harvests. According to a 1999 Consumer’s Union report based on U.S. government data, “An apple grown in the U.S. typically contains four pesticides, and some have as many as 10 different residues.”1 The same report listed several common vegetables, including winter squash and spinach, as typically containing residues of multiple pesticides, some with as many as 14. The report goes on to cite data indicating both widespread illegal pesticide usage and persistence of carcinogenic chemicals that were banned decades ago in present-day corporate harvests.

    In addition, small home gardens are ideally suited to the use of organic or semiorganic materials and methods that can significantly reduce, and even eliminate, the need for synthetic pesticides. Regardless, if a home gardener decides to use commonly available over-thecounter pesticides, proper usage and scheduling is personally ensured by the gardener to make sure that the amount of residue remaining in the food is far less than in typical commercially grown produce.

    Superior taste is a major benefit to homegrown foods. The two major factors influencing taste are freshness and the actual variety grown. With a backyard garden, it is not unusual to serve vine-ripened tomatoes within minutes of picking them from the vine, whereas supermarket tomatoes are harvested while green and allowed to ripen during shipment. It is really impossible for any sort of food store to exceed the degree of freshness found in a backyard garden.

    In addition, because the vegetable varieties used in corporate agriculture (a.k.a. “agribusiness”) are selected for toughness in shipping, simultaneous ripening, and ease of mechanical harvesting, some of the best-tasting varieties of numerous fruits and vegetables are not even available in supermarkets because they aren’t suitable for machine picking or bruise too easily. Conversely, the home gardener is free to choose from literally thousands of common and/or heirloom varieties on the basis of personal taste.

    Commercial growers are in business. As a result, the dollar is their standard of value. Your health—to the extent it even crosses their minds—is a far secondary concern. Their primary aim is the production of goods with the lowest possible cost and selling them at the highest possible price consistent with the greatest profit. There is nothing automatically evil about this process, but it is obvious that the effort you can invest in making sure your food is safe, tasty, and healthful is far superior to that of a corporation half a continent away.

    Finally, economy is an important reason to produce and preserve foods at home. The mini-farming methods covered in this book yield fresh produce at mere percentages of the cost of purchasing similar foods at the supermarket. This means that growing your own food can add precious dollars to the family budget, while preserving your own food can guarantee a supply of healthful food during lean times. Moving from vegetable gardening into full-scale mini-farming using intensive techniques can conceivably provide over 80% of a family’s food, reducing cash needs by many thousands of dollars yearly.

    I have met many people who used to grow gardens but have since abandoned the practice. While the details vary, in all of these cases the former gardeners had encountered conditions that made the realization of their gardening goals either impossible or impractical. Many had moved to homes with very small yards, so a traditional garden wouldn’t fit. Some had experienced injuries that limited mobility. Others had encountered bad insect or other pest problems. Finally, many just gave up because gardening was too much time and trouble when compared to the benefits they derived. The lesson I have learned is that people need to have a reasonable prospect of achieving their goals in gardening, or they won’t bother.

    The goals of the mini-farmer are similar to those of the home gardener but with an added emphasis on economics. The mini-farmer’s aim is to reduce the amount of income needed by providing a substantial portion of the household’s food needs. This can allow a parent to stay at home with children, make homeschooling feasible, improve conditions under a fixed income, or act as a buffer against uncertain economic conditions.

    In the chapters ahead, I intend to demonstrate how the goals of gardening and mini-farming can be achieved with greater enjoyment and much less time, effort, money, and equipment than you ever expected, in spite of whatever obstacles may arise.

    The approaches adopted in this book are a combination of traditional, Biodynamic, Grow Biointensive, French Intensive, Square Foot, and other approaches that use raised beds and that I call “intensive agriculture.” It stands on the shoulders of many great and dedicated gardeners, thinkers, philosophers, and farmers, so I claim no unique credit for it, but the synthesis has been made based on my own experience and will hopefully save the reader a lot of trial and error.

    The content of this book can be used at various levels. It can be used to allow efficient hobby gardening for improved nutrition and enjoyment, a more substantial commitment to gardening, and full-fledged mini-farming. My aim, then, is to help the reader get started on a path to growing more economical, nutritious, and safe food with minimal effort while simultaneously helping the reader reconnect with the cycles of nature and heritage in a way that will enhance the spirit.

    

    

    Brett L. Markham

    New Ipswich, New Hampshire

    2009
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    1

    Overview of Intensive Agriculture

    Intensive agricultural techniques, and their productivity compared to traditional row gardening methods, have been well documented in the past several decades, and certain methods have been used for centuries. They all share a number of common characteristics.

    All of the intensive methods use raised beds and grow vegetables much more closely than traditional row methods and therefore require less land—thus requiring less water and labor while reducing the need for weeding. Intensive gardens produce the same amount of food in 20% of the space or even less than that, leading to greatly reduced costs.

    Traditional row gardening is one-dimensional—that is, a straight line. A small furrow is dug with a hoe, and seeds are sprinkled in from a packet. After the seeds germinate, the farmer goes back down the row and thins plants to the recommended spacing. Each row takes its own space, plus space for walking paths on either side, and the walking paths become compacted under foot traffic. The entire area—rows and paths—is watered and fertilized. Because the rows are exposed to the drying effects of sun and wind on both sides, mulching is required to conserve water and prevent weeds. The typical 100-foot row takes up at least 300 square feet of space. As a basis of comparison, the expected yield of carrots for that row is about 100 pounds.

    
      [image: e9781602399846_i0006.jpg]

      
        Row gardens adapted from commercial agriculture are wasteful of space and resources on a home scale.

      

    

    In contrast, intensive mini-farming is three-dimensional. Seeds are planted in the raised bed using within-row spacings in all directions, giving a two-dimensional space, and crops such as pole beans are grown on trellises, adding a third dimension. This vastly increases the quantity of a given crop that can be produced per unit area. In the case of carrots, a garden bed 4 feet wide and 6 feet long (24 square feet) will yield 100 pounds of carrots. That’s the theoretical yield, but in practice I’ve found 32 square feet are required to get a full 100 pounds. Still, that’s an amazing increase in space efficiency! Using trellising and pole beans instead of bush beans and indeterminate (vining) tomatoes instead of determinate (bush) tomatoes will also increase the yield per plant.

    Using row gardening, the farmer has to fertilize, mulch, weed, and water 300 square feet of space to get 100 pounds of carrots. But by using raised beds and intensive gardening techniques that use close spacing, the farmer has to fertilize and water only 24 square feet—less than 1/10 the space and thus less than 1/10 the fertilizer and water. The cost savings are immense, and the intensive farmer can also dispense with mulching, because the plants are growing so closely together that they shade each other’s stems and the ground, conserving moisture and shading out weeds. The shade provided by growing plants closely is also helpful in protecting beneficial soil microbes from the damaging effects of ultraviolet radiation from the sun. Last season I kept records of how much weeding was required per 100 square feet averaged across crops as diverse as broccoli and tomatoes, and because of the living mulch aspect of intensive gardening, less than 30 minutes per season were required per 100 square feet.

    There are three schools of thought regarding the spacing of plants in intensively planted beds. The Grow Biointensive method recommends a hexagonal pattern using various sorts of hexagonal and triangular jigs. The Square Foot method recommends using a grid of squares dividing every square foot into a number of subsquares appropriate to the spacing of the crop being grown. My own method is to plant a properly spaced row, go up the distance within a row, and then plant seeds in parallel.
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        Carrots planted intensively in a raised bed yielded 100 pounds in just 32 square feet.

      

    

    A little analysis yields a few facts. The Grow Biointensive method actually fits more vegetables into the same space compared to the other two, but for most vegetables the difference is 10% or less. Offsetting this advantage is the fact that the Grow Biointensive planting method is painstaking and that the average person interested in farming isn’t about to envision a hexagon as being composed of a series of equilateral triangles. However, this process will increase yields for a farmer handy enough to set up the proper jigs to make the planting process easy. The jigs are plywood triangles composed of three 60-degree angles and with all three sides the same length as the planting distance between each plant of each different crop. A seed is planted at each of the three points.

    The Square Foot method is about as simple as can be imagined geometrically: Everything is a square. Spacing can be figured easily based on within-row spacing of a given plant. The only downside is that you are subdividing individual square feet that need to be laid out within the beds. This works great on a small scale, but on a larger scale this can be problematic, especially when adding large-volume soil amendments to beds such as compost. Grids can be made that can be readily removed, but this again is more labor. For a 200-square-foot garden, the work is no big deal, but when the garden is scaled to 6,300 square feet to provide for the needs of a family plus marketable vegetables, the task of making and maintaining grids to set apart individual square feet becomes enormous. Thus the Square Foot method, where each square foot is individually marked off, is more suitable for hobby gardening than a mini-farm.

    When I came up with my own way of intensive planting, I wanted something simple enough that my daughter would be able to do it.

    First, look at the seed packet to determine the final distance between plants after thinning (circled in the illustration). Second, grab a small ruler and a blunt pencil. Third, use the ruler and pencil to put quarter-inch holes in the ground to mark off a square grid the size of the area you want to plant. The distance between holes is the final distance between plants after thinning. Put a seed in each hole, cover with dirt, and tamp it down—then water daily until the seeds sprout.

    Note that all of these methods will eliminate the need to thin plantings. As a result, they conserve seed and thereby conserve money and save labor.

    
      
        Use the final thinning distance as your initial planting distance for intensive agriculture.

      

      [image: e9781602399846_i0008.jpg]

    

    The yield differential for the carrots given in the example isn’t atypical. A 100-foot row of lettuce spaced every six inches will fit into a 4-foot × 6-foot intensively planted bed with the same yield. Comparing the 24 square feet to the 300 square feet (including walking paths), and understanding that an acre contains 43,560 square feet, you will quickly see that a 3,500-square-foot intensive garden will produce the same output as an acre farmed conventionally.

    Along with close spacing, intensive agriculture emphasizes vertically grown crops such as cucumbers, vining tomatoes, and pole beans. There are two reasons for this. First, using the third dimension of height allows you to get more production per unit area. Second, vining varieties produce more total food yield over the course of the season. Growing crops vertically on a trellis also makes harvesting easier, reduces diseases, and has the aesthetic advantage of growing consistently straight cucumbers.

    So that crops grown on a trellis don’t shade out other crops, trellises should be constructed on the north side of raised beds. The ultimate height of a trellis depends somewhat on what is being grown but also on your convenience. For most people, a trellis can be six or even seven feet high without causing inconvenience.

    I use a variety of trellis structures including A-frames, boards screwed together, and electrical conduit. Anything will work as long as it is mechanically strong enough to handle winds while fully loaded with plants without falling over.

    The approach to intensive agriculture called “mini-farming” in this book contains elements from many different systems that have been tested by the author at various times. While not every approach can be listed, the most influential systems are described along with some references so that anyone who is interested can learn more about these ideas.

    
      [image: e9781602399846_i0009.jpg]

      
        Trellises maximize efficiency by allowing plant growth in three dimensions.

      

    

    The French Intensive method of agriculture was originally developed to cope with the small yard sizes in France. It emphasizes a technique called “double-digging” to create the beds and depends on a considerable input of horse manure for fertilizer. The most comprehensive book on the topic is Intensive Culture of Vegetables by P. Aquatias.

    The Biodynamic method was created by Rudolph Steiner in 1924 because of his observations of the detrimental effects of artificial fertilizers. It emphasizes the concept of the farm as a self-contained biological organism. The book What Is Biodynamics? includes seven lectures on the topic by Rudolph Steiner and gives a good overview of the method and its fundamentals.

    The Grow Biointensive method is a combination of the French Intensive and Biodynamic methods first synthesized by Alan Chadwick and continued by Ecology Action, a nonprofit group focusing on sustainable agriculture. It keeps the double-dug raised beds of the French Intensive method and adds many aspects of the Biodynamic method. The book How to Grow More Vegetables by John Jeavons covers the method comprehensively.

    Square Foot gardening was invented by Mel Bartholomew in the 1980s because of his observations of community gardens and his desire to improve the efficiency and enjoyability of gardening. The method emphasizes the use of raised beds using custom-made soil fertilized with organic amendments. The book All New Square Foot Gardening by Mel Bartholomew covers his methods in detail.

    There are other approaches to intensive agriculture with a variety of names, but all of them are essentially composed of elements already incorporated in one of the four methods already listed. The methods of intensive agriculture advocated in this book are no different—they pull from the experiences of others and add the experience of the author. As a result, the approach that I present differs somewhat from earlier methods. I will explain the reasoning for the differences in the chapters ahead, but for now I think it would be worthwhile to point out the major differences.

    My mini-farming technique differs from the Square Foot method in that I do not mark off individual square feet of bed or use the bed shape, special soil mix, or individual-plant handwatering techniques advocated by that method.

    Mini-farming differs from the Grow Biointensive method mainly in its lack of emphasis on growing grains, but it also dispenses with the seed-starting and plant-spacing methods, among others.

    Mini-farming differs from the Biodynamic method in that it doesn’t use special herbal preparations for preparing compost, plant seeds by moon phases, or consider the farm to be a self-contained entity. There are so many other differences, they can’t all be listed.

    My approach to mini-farming differs from the French Intensive method in that it doesn’t rely on massive inputs of horse manure. In other respects the French method is similar to Grow Biointensive, so those differences apply as well.

    
      
      Learning and Observation

      Intensive agricultural practices are constantly being refined, extended, amended, and developed by well-known practitioners and by individual farmers. Agriculture is, at its heart, a biological rather than industrial process. As a result, it is subject to laws of nature that we humans are only beginning to understand. The path to success with intensive agriculture, as with any other endeavor, is through constantly expanding knowledge.

      A constant input of new information is most easily and economically acquired through a library. Land-grant universities have a substantial selection of agricultural books and magazines available, and use of the facility is not limited to students. Likewise, the Internet has a wide array of resources available.

      Experience is also an excellent teacher, and hands-on experience will provide insight unavailable in a book. Along with gaining experience, a mini-farmer should keep detailed records of events and observations.

      I keep several journals for each year. One journal lists every plant variety to be grown that year, where the seed was acquired, and general information about that plant and its requirements. Following this are journal entries describing where, when, and how the seeds were started; transplantation information; and significant events that affected the crop up through harvest. Any pest problems are noted in the journal, along with the effectiveness of any remedies and especially information that might give a clue as to why some plants of a given crop may have been more or less affected.

      Another important journal entry specific to intensive agriculture is plant spacing. A starting value for two-dimensional plant spacing is the within-row thinning distance specified on the seed package. This will give optimal yields in a row-type system and will often give optimal yields in a raised-bed intensive system, but a little experimentation is in order because yields relative to spacing will vary with soil and climate conditions. In the case of lettuce in my own garden, I have discovered that eight-inch spacings work better than six-inch spacings—but those results will be different for a different soil and climate.
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          Journals are an important tool for learning and improvement.

        

      

      All of this information helps to fine-tune the environment that I give the plant from year to year so that my reliance on fertilizers, horse manure, and other external inputs—even if organic—can be reduced from year to year.

      A journal of crop-specific information also helps me to decide if I want to grow a particular crop variety the next year or perhaps grow it differently. In 2005, I grew a particular kind of carrot that tasted horrible raw but was fine when cooked. Since I grew it in the summer, I might decide to instead grow it as a winter or fall crop this upcoming year to see how that affects the taste. If my family usually eats carrots when raw, I might want to consider a different variety of carrot altogether. That carrot was also grown in soil that had received some composted horse manure. It would stand to reason that the carrot might taste better raw if grown in a different bed that has been fertilized with only vegetable-based compost. (And this is the case! Carrots shouldn’t be grown in anything close to fresh manure, and I learned this through my journals!) With all of this information, I can fine-tune my carrots until they are the finest quality carrots available.

      Another journal that I keep lists weather events, particularly abnormalities or anything that affects crops. Such a journal allows me to know that, in my area, I need to protect young spinach plants from hail when they are planted before the last frost date. Having this knowledge in hand allows my crops to be more productive and suffer less damage.

      I also keep a calendar/planner that lets me lay out across the year when I need to perform various tasks—such as starting and transplanting seedlings or harvesting green manures. Such a calendar allows me to see and work around labor bottlenecks in advance. I note in the planner the date of first harvests for each crop based on published maturity dates for the crops, and I make note of instances where a particular crop matured earlier or later than I expected. Predicted harvest dates also allow me to see in advance when succession planting or starting a crop at a time when I ordinarily wouldn’t will serve to reduce peak workloads for food preservation so the work can be spread out better.

      My final journal lists practically everything I do related to soil fertility, including digging beds, compost contents, organic amendments added to soils, crop rotations, and so forth. This information is correlated with information about harvests of various crops and pest or disease problems.

      The idea of all of this journaling is to put all of my experiences and observations into a context that allows me to use that information effectively to make better decisions each year than I made the year before. Working with biological systems is a process of constant learning, and a mini-farmer will ultimately benefit from keeping detailed notes.

      Intensive agriculture, because it grows plants close together in a relatively small land area, is a field with a lot of room for experimentation and it makes the results of that experimentation more easily observable by the farmer. This gives mini-farmers an opportunity to make improvements in technique much more rapidly than those involved in industrial farming.
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    How Mini-Farming Works for You

    Many homeowners undertake the task of gardening or small-scale farming as a hobby to get fresh-grown produce and possibly save money over buying food at the supermarket. Unfortunately, the most common gardening methods end up being so expensive that even some enthusiastic garden authors state outright that gardening should be considered, at best, a break-even affair.2

    Looking at the most common gardening methods, such authors are absolutely correct. Common gardening methods are considerably more expensive than they need to be because they were originally designed to benefit from the economies of scale of corporate agribusiness. When home gardeners try to use these methods on a smaller scale, it’s a miracle if they break even over a several-year period, and it is more likely they will lose money.

    The cost of tillers, watering equipment, large quantities of water, transplants, seeds, fertilizers and insecticides adds up pretty quickly. Balanced against the fact that most home gardeners grow only vegetables, and vegetables make up only less than 10% of the calories an average person consumes,3 it quickly becomes apparent that even if the cost of a vegetable garden were zero, the amount of actual money saved in the food bill would be negligible. For example, if the total economic value of the vegetables collected from the garden in a single season amounted to about $350,4 and the vegetables could be produced for free, the economic benefit would amount to only $7 per week when divided over the year.

    The solution to this problem is to both cut costs and increase the value of the end product. This can be accomplished by growing your own seedlings from open-pollinated plant varieties so you can save the seeds and avoid the expense of buying both transplants and seeds, using intensive gardening techniques that use less land, conscientiously composting to reduce the need for fertilizers, and growing calorie-dense crops that will supply a higher proportion of the household’s caloric intake.

    Using this combination, the economic equation will balance in favor of the gardener instead of the garden supply store, and it becomes quite possible to supply all of a family’s food except meat from a relatively small garden. According to the USDA, the average annual per capita expenditure on food was $2,964 in 2001, with food costs increasing at a rate of 27.7% over the previous 10 years.5 Understanding that food is purchased with after-tax dollars, it becomes clear that home agricultural methods that take a significant chunk out of that figure can make the difference, for example, between a parent being able to stay at home with children and he or she having to work, or it could vastly improve the quality of life of a retiree on a fixed income.

    The key to making a garden work to your economic benefit is to approach mini-farming as a business. No, it is not a business in the sense of incorporation and taxes unless some of its production is sold, but it is a business in that by reducing your food expenditures, it has the same net effect on finances as income from a small business. Like any small business, it could earn money or lose money depending on how it is managed.

    
      
      Grow Your Own Seedlings

      Garden centers are flooded every spring with home gardeners picking out seedlings for lettuce, broccoli, cucumbers, tomatoes, and so on. For those who grow gardens strictly as a hobby, this works out well because it allows them to get off to a quick start with minimal investment of time and planning. But for the mini-farmer who approaches gardening as a small business, it’s a bad idea.

      
        
          These broccoli plants grown from seed saved a lot of money in the long run.
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      In my own garden this year, I plan to grow 48 broccoli plants. Seedlings from the garden center would cost $18 if discounted and possibly over $30. Even the most expensive organic broccoli seeds on the market cost less than a dollar for 48 seeds. If transplants are grown at home, their effective cost drops from $18 to $30 down to $1. Adding the cost of soil and containers, the cost is still only about $2 for 48 broccoli seedlings.

      Considering that a mini-farm would likely require transplants for dozens of crops ranging from onion sets to tomatoes and lettuce, it quickly becomes apparent that even if all seed is purchased, growing transplants at home saves hundreds of dollars a year.

    

    
      
      Prefer Open-Pollinated Varieties

      There are two basic types of seed/plant varieties available: hybrid and open-pollinated. Open-pollinated plant varieties produce seeds that duplicate the plants that produced them. Hybrid plant varieties produce seeds that are at best unreliable and sometimes sterile and therefore often unusable.

      Although hybrid plants have the disadvantage of not producing good seed, they often have advantages that make them worthwhile, including aspects of “hybrid vigor.” Hybrid vigor refers to a poorly understood phenomenon in plants where a cross between two different varieties of broccoli can yield far more vigorous and productive offspring than either parent. Depending on genetic factors, it also allows the creation of plants that incorporate some of the best qualities of both parents while deemphasizing undesirable traits. Using hybridization, then, seed companies are able to deliver varieties of plants that incorporate disease resistance into a particularly good tasting vegetable variety.

      So why not just use hybrid seeds? Because there’s no such thing as a free lunch. For plants that normally self-pollinate, such as peppers and tomatoes, there is no measurable increase in the vigor of hybrids. The hybrids are just a proprietary marketing avenue. So buying hybrids in those cases just raises costs, and since the tomato seeds can’t be saved, the mini-farmer has to buy seeds again the next year. The cost of seeds for a family-sized mini-farm that produces most of a family’s food for the year can easily approach $200, a considerable sum! Beyond that, seed collected and saved at home can not only reduce costs but be resold if properly licensed. (Here in New Hampshire, a license to sell seeds costs only $100 annually.)

      Another reason to save seeds from open-pollinated plant varieties is if each year you save seeds from the best performing plants, you will eventually create varieties with genetic characteristics that work best in your particular soil and climate. That’s a degree of specialization that money can’t buy.

      Of course, there are cases where hybrid seeds and plants outperform open-pollinated varieties by the proverbial country mile. Corn is one such example. The solution? Use the hybrid seeds or, if you are so inclined, make your own! Hybridization of corn is quite easy. Carol Deppe’s excellent book Breed Your Own Vegetable Varieties gives all of the details on how to create your own hybrids.

      Hybrid seeds that manifest particular pest- or disease-resistant traits can also be a good choice when those pests or diseases cause ongoing problems. When using hybrid seeds eliminates the need for synthetic pesticides, they are a good choice.

    

    
      
      Use Intensive Gardening Techniques

      A number of intensive gardening methods have been well documented over the past century. What all of these have in common is growing plants much more closely spaced than traditional row methods. This closer spacing causes a significant decrease in the amount of land required to grow a given quantity of food, which in turn significantly reduces requirements for water, fertilizer, and mechanization. Because plants are grown close enough together to form a sort of “living mulch,” the plants shade out weeds and retain moisture better, thus decreasing the amount of work required to raise the same amount of food.

      Intensive gardening techniques make a big difference in the amount of space required to provide all of a person’s food. Current agribusiness practices require 30,000 square feet per person or 3/4 acre. Intensive gardening practices can reduce the amount of space required for the same nutritional content to 700 square feet,6 plus another 700 square feet for crops grown specifically for composting. That’s only 1,400 square feet per person, so a family of three can be supplied in just 4,200 square feet. That’s less than 1/10 of an acre. In many parts of the United States, land is extremely expensive, and lot sizes average a half acre or less. Using traditional farming practices, it isn’t even possible to raise food for a single person in a half-acre lot, but using intensive gardening techniques allows only half of that lot—1/4 acre—to provide nearly all the food for a family of four, generate thousands of dollars in income besides, allow raising small livestock plus leave space for home and recreation. Intensive gardening techniques are the key to self-sufficiency on a small lot.

    

    
      
      Compost

      Because growing so many plants in such little space puts heavy demand on the soil in which they are grown, all intensive agriculture methodologies pay particular attention to maintaining the fertility of the soil.

      The law of conservation of matter indicates that if a farmer grows a plant, that plant took nutrients from the soil build itself. If the plant is then removed from the area, the nutrients in that plant are never returned to the soil, and the fertility of the soil is reduced. To make up for the loss of fertility, standard agribusiness practices apply commercial fertilizers from outside the farm.

      The fertilizer costs money, of course. While there are other worthwhile reasons for avoiding the use of nonorganic fertilizers, including environmental damage, the biggest reason is a mini-farm with a properly managed soil fertility plan can drastically reduce the need to purchase fertilizer altogether, thereby reducing one of the biggest costs associated with farming and making the mini-farm more economically viable. In practice, a certain amount of fertilizer will always be required, especially at the beginning, but using organic fertilizers and creating compost can ultimately reduce fertilizer requirements to a bare minimum.

      The practice of preserving soil fertility consists of growing crops specifically for compost value, growing crops to fix atmospheric nitrogen into the soil, and composting all crop residues possible (along with the specific compost crops) and practically anything else that isn’t nailed down. (Chapter 5 covers composting in detail.)

      A big part of soil fertility is the diversity of microbial life in the soil, along with the presence of earthworms and other beneficial insects. There are approximately 4,000 pounds of bacteria in an acre of fertile topsoil. These organisms work together with soil nutrients to produce vigorous growth and limit the damage done by disease-causing microorganisms known as “pathogens.”

    

    
      
      Grow Calorie-Dense Crops

      As already noted, vegetables provide about only 10% of the average American’s calories. Because of this, a standard vegetable garden may supply excellent produce and rich vitamin content, but the economic value of the vegetables won’t significantly reduce your food bill over the course of a year. The solution to this problem is to grow crops that provide a higher proportion of caloric needs such as fruits, dried beans, grains, and root crops such as potatoes and onions.

    

    
      
      Raise Meat at Home

      Most Americans are accustomed to obtaining at least a portion of their protein from eggs and meat. Agribusiness meats are often produced using practices and substances (such as growth hormones and antibiotics) that worry a lot of people. Certainly, factory-farmed meat is very high in the least healthy fats compared to freerange, grass-fed animals or animals harvested through hunting.

      The problem with meat, in an economic sense, is that the feeding for one calorie of meat generally requires anywhere from two to four calories of feed. This sounds, at first blush, like a very inefficient use of resources, but it isn’t as bad as it seems. Most livestock, even small livestock like poultry, gets a substantial portion of its diet from foraging around. Poultry will eat all of the ticks, fleas, spiders, beetles, and grasshoppers that can be found plus dispose of the farmer’s table scraps. If meat is raised on premises, then the mini-farmer just has to raise enough extra food to make up the difference between the feed needs and what was obtained through scraps and foraging.

    

    
      
      Plant Some Fruit

      There are a number of fruits that can be grown in most parts of the country: apples, grapes, blackberries, pears, and cherries to name few. Newer dwarf fruit tree varieties often produce substantial amounts of fruit in only three years, and they take up comparatively little space. Grapes native to North America, such as the Concord grape, are hardy throughout the continental United States, and some varieties, like muscadine grapes, grow prolifically in the South and have recently been discovered to offer unique health benefits. Strawberries are easy to grow and attractive to youngsters. A number of new blackberry and raspberry varieties have been introduced, some without thorns, that are so productive you’ll have more berries than you can imagine.

      Fruits are nature’s candy and can easily be preserved for apple sauce, apple butter, snacks, jellies, pie filling, and shortcake topping. Many fruits can also be stored whole for a few months using root cellaring. Fruits grown with minimal or no pesticide usage are expensive at the store, and growing your own will put even more money in the bank with minimal effort.

    

    
      
      Grow Market Crops

      Especially if you adopt organic growing methods, you can get top-wholesale-dollar for crops delivered to restaurants, organic food cooperatives, and so forth. If your property allows it, you can also set up a farm stand and sell homegrown produce at top retail dollar.

      According to John Jeavon’s 1986 research described in The Complete 21-Bed Biointensive Mini-Farm, a mini-farmer in the United States could expect to earn $2,079 in income from the space required to feed one person in addition to actually feeding the person. Assuming a family of three and correcting for USDA reported rises in the value of food, that amounts to $10,060 per year, using a six-month growing season.

      Mel Bartholomew in his 1985 book Ca$h from Square Foot Gardening estimated $5,000 per year income during a six-month growing season from a mere 1,500 square feet of properly managed garden. This equates to $8,064 in today’s market. A mini-farm that sets aside only 2,100 square feet for market crops would gross an average of $11,289 per year.

      It is worthwhile to notice that two very different authorities arrived at very closely the same numbers for expected income from general vegetable sales—about $5.00 per square foot.

    

    
      
      Extend the Season

      A lot of people don’t realize that most of Europe, where greenhouses, cold frames, and other season extenders have been used for generations, lies north of most of the United States. Maine, for example, is at the same latitude as southern France. The reason for the difference in climate has to do with ocean currents, not latitude, and latitude is the biggest factor in determining the success of growing protected plants because it determines the amount of sunlight available. In essence, anything that can be done in southern France can be done throughout the continental United States.

      The secret to making season extension economically feasible lies in working with nature rather than against it. Any attempt to build a super insulated and heated tropical environment suitable for growing bananas in Minnesota in January is going to be prohibitively expensive. A simple unheated hoop house covered with plastic is fairly inexpensive and will work extremely well with crops selected for the climate.
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      Extending the season brings two big advantages. First, it lets you harvest fresh greens and seasonal fare throughout the year including held over potatoes, carrots, and onions, thus keeping the family’s food costs low. Second, it allows for earlier starts and later endings to the main growing season, netting more total food for the family and more food for market. It also provides a happy diversion from dreary winters when the mini-farmer can walk out to a hoop house for fresh salad greens in the middle of a snowstorm.

    

    
      
      Understand Your Market

      As a mini-farmer you may produce food for two markets: the family and the community. The family is the easiest market to understand because the preferences of the family can be easily discovered by looking in the fridge and cabinets. The community is a tougher nut to crack, and if you decide to market your excess crops, you will need to assess your community’s needs.

      Food is a commodity, meaning that the overwhelming majority of food is produced and sold in gargantuan quantities at tiny profit margins that are outside the reach of a mini-farmer. The proportion of crops that are grown for market cannot hope to compare with the wholesale costs of large commercial enterprises. Therefore the only way the mini-farmer can actually derive a profit is to sell at retail direct to the community or high-markup organics at wholesale. Direct agricultural products can work, as can value-added products such as pickles, salsas, and gourmet vinegars.

      Your products can appeal to the community in a number of ways, but the exact approaches that will work in a given case depend on the farmer’s analysis of the needs of that community. You should keep careful records to make sure that the right crops are being grown.

    

    
      
      The Economic Equation

      According to the Federal Bureau of Labor Statistics, as of October 2005, the average nonfarm wage earner in the United States earns $557.54 per week or $28,990 per year for working 40.7 hours every week, or 2,116 hours a year. According to the Tax Foundation, the average employee works 84 out of 260 days a year just to pay taxes deducted from the paycheck, leaving the average employee $19,620.

      According to the 2001 Kenosha County Commuter Study, conducted in Wisconsin before our most recent increases in fuel costs, the average employee spent $30 per week on gas just getting back and forth to work, or $1,500 per year, and spent $45 per week on lunches and coffee on the way to work, or $2,340 per year. Nationwide, the cost of child care for children under age 5 was estimated at $297 per month for children under age 5 and $224 per month for children aged 5 to 12. This estimate is from an Urban League study in 1997, so the expense has undoubtedly increased in the meantime. Assuming a school-age child though, the expenses of all this add up so that the average worker has only $13,092 remaining that can be used to pay the mortgage or rent, the electric bill, and so forth.
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      Though there can be other justifications for adopting mini-farming, including quality-of-life issues such as the ability to homeschool children, it makes economic sense for one spouse in a working couple to become a mini-farmer if the net economic impact of the mini-farm can replace the income from the job. Obviously, for doctors, lawyers, media moguls, and those in other highly paid careers, mini-farming may not be a good economic decision. But mini-farming can have a sufficient net economic impact that most occupations can be replaced if the other spouse works in a standard occupation. Mini-farming is also sufficiently time efficient that it could be used to remove the need for a second job. It could also be done part-time in the evenings as a substitute for TV time.

      The economics of mini-farming look like this. According to Census Bureau statistics from 2003, the average household size in the United States is 2.61 people. Let’s round that up to 3 for ease of multiplication. According to statistics given earlier, accounting for the rise in food prices, the cost of feeding a family of 3 now amounts to $3,210 per person, or $9,630 per year. A mini-farm that supplied 85% of those needs would produce a yearly economic benefit of $8,185 per year—the same as a pretax income of $12,200, except it can’t be taxed.

      That would require 2,100 square feet of space, and 10 hours a week from April through September—a total of 240 hours. This works out to the equivalent of nearly $51 per hour.

      If the farm also dedicated 2,100 square feet to market crops, you could also earn $10,060 during a standard growing season, plus spend an additional five hours a week from April through September. This works out to nearly $84 per hour.

      When the cash income is added to the economic benefit of drastically slashing food bills, the minimum net economic benefit of $14,920 exceeds the net economic benefit of the average job by nearly $2,000 per year.

      This assumes a lot of worst-case conditions. It assumes that the mini-farmer doesn’t employ any sort of season extension, which would increase the value generated, and it assumes that the mini-farmer deducts none of the expenses from the income to reduce tax liability. In addition, once automatic irrigation is set up, the mini-farmer needs to work only three to four hours a day from April through November. Instead of working 2,116 hours per year to net $13,092 after taxes and commuting like the average wage earner, the mini-farmer has worked only 360 to 440 hours per year to net $14,920. At the end of the workday, the mini-farmer doesn’t have to commute home—because home is where the farm is, and the workday has ended pretty early.

      In this manner, the mini-farmer gains back more than 1,500 hours a year that can be used to improve quality of life in many ways, gains a much healthier diet, gets regular exercise, and gains a measure of independence from the normal employment system. It’s impossible to attach a dollar value to that.

      For families who want to have a parent stay at home with a child or who want to homeschool their children, mini-farming may make it possible—and make money in the process, by having whichever parent who earns the least money from regular employment go into mini-farming. For healthy people on a fixed income, it’s a no-brainer.
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    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.
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