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  It all starts with the people who read Mini Farming: Self-Sufficiency on ¼ Acre. Some folks who read it sent me questions asking for clarification of information I had included in the book. Others sent me questions about the specifics of growing particular crops. Some readers asked if I had any ideas for improving efficiency further, and still others asked if I had considered writing about topics such as making wine. Taken in aggregate, all of this input led me to the conclusion I needed to write another book, and I started preparing an outline that detailed what I would like to include.

  Meanwhile, a lot of people read the book – more people than I had imagined given that the subject matter seems somewhat off the beaten path. So many people bought and read the book that my editor asked if I would be interested in writing another!

  I once saw a sign in a man’s office that stated: “Luck is what happens when preparation meets opportunity.” My readers had already inspired the preparation, Jennifer McCartney at Skyhorse Publishing provided the opportunity, and this book was born.
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  My academic life really started in fifth grade with the advocacy of Miss Gwen Johnson who pulled out all the stops to get me the widest exposure possible. She made sure I had trips to major historic sites for cultural enrichment, was properly challenged, and had unlimited access to all the books my heart could desire on any subject. She made sure I had membership in the Science Explorers of Roanoke Valley and numerous other opportunities for enrichment. Miss Johnson, who I forgive for breaking my heart by becoming Mrs. Canaday, did more for me in less than a year than all of my prior education combined.

  Mrs. Yola Lambert is a teacher of enormous accomplishment. She came from Barbados to teach Latin to English-speaking students in the Shenandoah Valley. She taught me Latin for four years and made special accommodations for my education when I was the only student taking Latin IV. Though I didn’t realize it at the time, her instruction in things like the subjunctive tense, translating Cicero’s orations against Catiline and the Aeneid of Virgil enhanced all of my other education and my understanding of language generally. When she introduced me to the Junior Classical League, she introduced me to all manner of ideas in realms as diverse as culture and engineering that continue to enhance my knowledge and life.

  Ms. Sheila Brockmeyer went out of her way to advocate for me in high school, and she secured my access to self-directed and free-form study of everything under the sun that interested me at my own pace. Under her sponsorship I was able to study topics not officially offered as classes, including religions, philosophy and even relativity. Although it isn’t always obvious, I still pull from that knowledge base today. In addition, even though she was a single mother whose time was precious, she served as our debate coach and dedicated many of her weekends to a debate team that helped me refine my logic skills and ability to research a variety of topics.

  So this book is lovingly and thankfully dedicated to three teachers who advocated on my behalf and whose subsequent influence in my life, albeit indirect, has been positive and pervasive: Mrs. Gwen Canaday, Mrs. Yola Lambert and Ms. Sheila Brockmeyer.
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Foreword


  Whenever you visit a small town in New England, you will inevitably encounter buildings with storefronts on the first floor and apartments on the second floor. At one time, the first floor was the shop of a blacksmith, seamstress, pharmacist or attorney while the second floor was living space. If you look in the backyard, you might still see evidence of extensive gardens. The home was not just a home—it was also a center of production for essentials needed by both the family and neighbors. In other words, the home paid for itself because it had been turned into an income-producing asset.

  This was also the case with farmers. If you drive a little farther out of town, you’ll find homes that were obviously farms at one time, with barns attached to the dwelling through a covered breezeway. The home and the farm were extensions of each other in the countryside, just like the smithy and the home were extensions of each other in town.

  Over time, as we have shifted from each person owning his or her own means of production to being employees who supply only labor, our approach to our dwellings has changed. In purely economic terms, the average suburban house is an expense more than anything else. Though at certain times the value of property has appreciated, this is far from a guaranteed outcome, as the millions of Americans who now owe the bank more than their house is worth can attest.

  All of our economic production occurs someplace else and a portion of that outside production is used to pay for the house. The house is now used as a place to sleep and watch TV, or maybe invite some friends over for a barbecue. On average, it is owned (though I use that term very loosely) for five years before being turned over to someone else as a place to sleep. Economically, it is more akin to an expensive hotel than the homes of our not-so-distant ancestors.

  When I first explained to a friend why it is important to reverse that trend by mini-farming, he stated that because he had a good-paying job, it was more economically efficient for him to buy his cucumbers at the supermarket for a dollar than to waste his valuable time growing them. There are a lot of errors in his reasoning.

  The first error is that the cucumbers you can buy at the supermarket for a dollar have been impregnated with a systemic neonicotinoid insecticide to cope with cucumber beetles. The idea of insecticides that become part of the flesh of a crop is even scarier than the insecticides you are able to wash off. If he wants a cucumber free of insecticides like that, he’s going to have to spend five dollars, not just one dollar. When you start including tomatoes, zucchini and Swiss chard in that equation—that is, if you want to eat foods that have superior nutrition and fewer pesticides—it’s going to cost a pretty penny.

  The second error is the false assumption that he would be exchanging time at his valuable job for time spent growing cucumbers. The average adult American spends four and a half hours daily watching television.1 The time he would be using to grow cucumbers wouldn’t take time away from his job, but would rather take away time from television. No doubt, a great deal of television content is fascinating, entertaining and enlightening, but time spent in front of the television also correlates highly to weight gain2 and other health problems.3 Time that is taken from television to be spent on mini-farming is likely a very healthy choice that would pay long-term dividends in good health. If he got his kids involved, it would even reduce their risk of developing ADHD.4

  But his most important error, in my opinion, is his reliance on his job. Though there are some people whose jobs are truly secure, that is by far the exception rather than the rule. And even in secure jobs, wages have been failing to keep pace with inflation for a decade.

  When I first put my fingers to the keyboard to write Mini Farming: Self Sufficiency on ¼ Acre, it was the spring of 2006. Gas cost $2.20/gallon in my area. As I write this in the summer of 2011, gas is $3.87/gallon. That’s an increase of 76 percent. The price of home heating oil has increased by a like amount in the past five years. In March of 2006, the Dow Jones Industrial Average was at 11,279, and after five years it is at 11,444, so no aggregate value has been gained in the market.

  Official unemployment numbers exceed 9 percent. That number only represents people actively collecting unemployment benefits, and doesn’t account for people whose benefits have run out or who have taken jobs at a lower rate of pay. Meanwhile, for those who remain employed, wages have remained stagnant for the past decade or have even lost ground both for high school and college graduates.5 So the increase in gas prices (and all of the items including supermarket foods that rely on fuel for transportation) are not being absorbed by higher wages.

  Meanwhile, changes in the U.S. job market have made chronic job insecurity a way of life, so much so that studies have shown the incredible levels of stress engendered by the lack of security are a stronger predictor of poor health than even hypertension or smoking.6

  And speaking of health, the U.S. Department of Agriculture has revised its dietary guidelines, but cost is a primary consideration in food choice for 49 million Americans.7 A University of Washington study ascertained that junk foods cost, on average, $1.76 per 1,000 calories whereas healthy foods cost $18.16 per 1,000 calories.8 Eating healthy is, in fact, more expensive.

  Self-sufficiency has become even more important for Americans than it was five years ago. Self-sufficiency allows you to take control of some necessity of your life, and by doing so, puts you in control of your own destiny. When you are in control of your own destiny, the stress of the economy becomes less important.

  When you boil everything down, mini-farming helps you take control of two necessities of life: food and shelter. It’s pretty obvious how it helps you take control of your food supply, but it is less obvious how it lets you take control of your shelter. Mini-farming helps you take control of your home by turning it into a center of production rather than a center of consumption.

  This book is a sequel to Mini Farming: Self Sufficiency on ¼ Acre. At the time I wrote Mini Farming, I wasn’t anticipating writing anything further on the subject. But over time, I had more information that I wanted to share. Taken individually, none of these tidbits of knowledge may seem particularly important, but in aggregate this information can help you shorten the experience curve dramatically so you get maximum production with minimal problems right from the start.

  Examples include the underlying principles of pruning an indeterminate tomato or how to grow squash on a trellis for maximum productivity per unit area.

  In addition, in the intervening time, I made a couple of simple inventions that will help you plant more quickly or water your chickens in winter. None of it is really profound in my opinion, but I think it is eminently useful to help people get more done in less time.

  I also wanted to convey more skills that could be helpful for gift-giving or starting a small business. I have been a successful fermenter for many years, so I have included chapters on making your own wine, vinegar and cheese.

  Just as I did in Mini-Farming, rather than simply telling the reader to “do this” or “do that,” I explain the underlying ideas, research and principles behind my conclusions. By conveying an understanding of the fundamentals, I hope to lay the groundwork that allows improvisation on the part of the reader.

  As previously stated, this book is a sequel. It builds on the knowledge already contained in its predecessor, so I have not repeated the detailed information on composting, soil fertility, seed starting, double-digging, or canning. Rather, in this book, I assume you already have that knowledge. Mini Farming weighs in at 2.6 pounds. It simply isn’t practical to tack another 2.6 pounds onto that and expect people to be able to carry much less read the result. So this book can be considered a continuation of the first, as the two books are intended to be used together.

  Though I have presented economic arguments in favor of mini-farming, there are other compelling factors that are just as important. Too often today we view ourselves and each other in purely economic terms. We are homo economicus. If it can’t be quantified, packaged and sold at a dollar price, its value isn’t even considered. But when we look back on our lives, our regrets do not revolve around material things such as the car we didn’t buy or the overtime we didn’t work. Instead, our regrets revolve around the time we didn’t spend with loved ones, the things we didn’t do with them, and the things we didn’t say and wish we could.

  The value of mini-farming and of making the home a center of production rather than consumption is that it allows for more time, and better quality time, to be spent with kith and kin. It allows for greater self-sufficiency and hence less stress about jobs. It allows for the enjoyment of food so superior it can’t be purchased at any price, and the health that flows from both the food and the physical activities involved in its production. The time family spends together actively blanching broccoli is time that can be spent interactively, rather than merely being in proximity with each other while watching a television. Mini-farming allows for a more abundant and more satisfying life. Mini-farming is an intergenerational activity as timeless as the earth and soil we hold in our hands, linking our generations together in an unbroken chain from the beginning of time to the limitless possibilities of the future.

  Brett L. Markham

  New Ipswich, NH

  2011
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PART I


  Getting the Most out of Your Vegetables
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  Soil and Fertility

  In Mini Farming: Self Sufficiency on 1/4 Acre, I spent several chapters discussing soil and fertility in depth. The reason is because proper soil management and fertility practices are the foundation upon which everything else is built to make mini-farming an economically viable enterprise rather than merely a hobby. Optimum soil leads to reduced problems with pests and diseases, supports higher yields with greater density, creates more nutritious food and allows you to spend less money and effort on getting more food.

  In this chapter, I am going to summarize what you need to know, plus add a bit more information. This summary should be enough to get you started, though it doesn’t substitute for the in-depth knowledge in Mini Farming: Self Sufficiency on ¼ Acre.

  Raised Beds

  I recommend planting in raised beds for a number of important reasons. Raised beds that have been double-dug and enriched with finished compost retain water while properly draining so that oxygen levels in the soil are optimal, nutrients are bound in a living symbiotic matrix for release to plants as needed and soil temperatures allow for early working. Furthermore, the close spacing of plants in a raised bed increases yields over use of row gardening while growing closely enough together to shade out weeds.

  Beds are also useful for practicing crop rotation on a small scale. Every crop has slightly different requirements and places slightly different demands on the soil as well as enhancing it in different ways. Probably the single most dangerous thing that can be done, in terms of pests and disease, is growing the same crop in the same place year after year. By doing this, diseases and pests build up until they are ultimately beyond control. Rotating crops between beds substantially reduces pest and disease problems.

  In general, beds should be placed near each other, but with enough space for walking between them. The space between the beds can be sod/grass, crushed stones, bark mulch or practically anything else. Usually, sod/grass is not a problem, and that is what is between my beds. However, these can serve as a reservoir for diseases such as botrytis and a breeding ground for wireworms while providing easy access to slugs, so if disease problems are experienced or wireworms start doing serious damage, using (untreated) bark mulch or straw between the beds to suppress grasses may be wise. Also, if any grass isn’t mowed regularly, it can grow over into a bed. Next thing you know you’ll be pulling grass out of your beds by the handful.

  Composting

  Composting is the key to preserving and enhancing the fertility of the soil. The law of conservation of matter says that matter cannot be created or destroyed. Without getting into the physics of matter/energy systems, in practical terms this means that the elements in a plant came from the soil, and unless those elements are put back into the soil, a mini farmer will find it necessary to purchase outside inputs such as fertilizer. Thus, if the foliage of a tomato plant has taken phosphorus from the soil, and that plant is simply discarded, the phosphorus will need to be replenished from an outside source. But if instead that plant is composted, the phosphorus can then be returned to the soil via the compost and thereby reduce the need for an outside source of phosphorus.

  Compost is a complex and literally living substance made from the aerobic decomposition of organic matter. Other than volatile elements such as nitrogen, all of the essential elements added to the pile as part of the composted materials are retained. But, in addition, the process of composting breaks down poisons, destroys both human and plant pathogens, generates a wide array of beneficial soil organisms that help plants get the most from the nutrients in the soil and even produces antibiotics for combating diseases.

  Composting, therefore, is absolutely crucial from an economic perspective because of the way it reduces the need for fertilizers; it also serves to passively prevent a whole host of pest and disease problems. The importance of composting cannot be over-emphasized. You should be adding at least four cubic feet of finished compost to every 4’ x 8’ bed annually.

  pH

  pH is a measure of how acidic or alkaline the soil is. It is important because plants generally have a certain range of pH preference for optimal growth and because the pH of the soil actively affects which microorganisms will thrive in the environment and how readily the nutrients contained in the soil can be used by plants. The pH is measured on a scale from 0 to 14. Zero (0) is highly acidic, like battery acid; 14 is highly basic like lye, and 7 is neutral.

  Many sources list a pH preference range for each plant, but these sources often differ in the details. For example, one source will list the preferred pH for tomatoes as 5.8 to 6.5, whereas another will list it as 6 to 7. The simple fact is that you don’t need to be that detailed, as with only a very few exceptions, plants grown for food in gardens will grow well with a pH ranging from 6 to 7. True, a cucumber can grow at a pH as high as 8, but it will also grow at 6.5.

  Because pH corrections can take months to show results and because the constant rotation of beds between crops makes it impractical to customize the pH of a bed to a given crop, it makes sense to test each bed individually, and correct the beds to a uniform pH of between 6 and 6.5. The exceptions are that the beds used for potatoes should have the pH lower than this, and the beds used for brassicas (such as cabbage and broccoli) should have extra lime added to the holes where the transplants are placed. These practices will be specifically covered in the chapters pertaining to those particular plants.

  In most of the country, the soil pH is too low and needs to be raised to be within an optimal range. Correcting pH using lime can be problematic in that it takes several months to act. Though the gardening year should start in the fall, along with any soil corrections so the lime has time to react with the soil; the reality of life is that the decision to start a garden is generally made in the late winter or early spring. Thus, the farmer is stuck trying to correct pH within weeks of planting instead of months.

  However, with a bit of creativity and use of alternate materials, both short and long term corrections can be made to pH.

  There are many liming materials available for this purpose, but only four I would recommend: powdered lime, pelleted lime, dolomitic lime and wood ashes. Others such as burnt and hydrated lime act more quickly, but are hazardous to handle and easy to over-apply. If you choose to use these latter products, please follow package directions closely.

  Pelleted lime is powdered lime that has been mixed with an innocuous water-soluble adhesive for ease of spreading. It acts no more or less quickly than the powdered product, but costs more. Lime can take as long as a year to take full effect, but will remain effective for as long as seven years.

  Dolomitic lime contains magnesium in place of some of the calcium. In most soils in the U.S. (excepting clay soils in the Carolinas), its use for up to ¼ of the liming is beneficial to supply needed magnesium with calcium. It is used at the same rate as regular lime, takes as long to act, and lasts as long.
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  Wood ashes are a long-neglected soil amendment for pH correction. They contain a wide array of macronutrients such as potassium and calcium but also contain elements such as iron, boron and copper. They act more quickly in correcting soil pH, but do not last as long. Wood ashes are applied at twice the rate of lime for an equal pH correction but should not be applied at a rate exceeding five pounds per 100 square feet. So, in effect, wood ashes are always used in conjunction with lime, rather than on their own.

  The pH scale is a logarithmic value, similar to a decibel. As such, the amount of lime needed to raise the pH from 4 to 5 is greater than the amount of lime needed to raise the pH from 5 to 6. Furthermore, the effectiveness of lime is strongly influenced by the type of soil. So the accompanying table reflects both of these factors. The numbers represent pounds of powdered limestone per 100 square feet. For wood ashes, double that number, but never exceed five pounds per 100 square feet in a given year. Wood ashes can seldom be used exclusively as a pH modifier. Rather, they are best used when mixed with lime.

  One further note about lime. A lot of sources say you shouldn’t apply fertilizer at the same time as lime because the lime will react with the fertilizer and neutralize it. To some extent, this is true. However, lime stays active in the soil for as long at least seven years, so the fertilizer will be affected anyway. As long as both are thoroughly incorporated into the soil, don’t worry. In addition, these concerns largely pertain to inorganic fertilizers such as ammonium nitrate. When the fertilizers are organic, and constituted of such compounds as blood meal or alfalfa meal, the adverse effect of the lime is considerably reduced.

  Though excessively alkaline (e.g. a pH higher than 6.5) soils are rare in the United States, they exist in a few places such as the Black Belt prairie region of Alabama or can be accidentally created through excessive liming.

  Correcting an excessively alkaline soil can be done using a variety of substances, including elemental sulfur (known as flowers of sulfur), ammonium sulfate, sulfur coated urea and ammonium nitrate. These latter methods are seen to be best practices in industrial agriculture, but they are excessively concentrated and can hurt the soil biology, so aren’t recommended for a mini farm aiming at sustainability.

  Some authorities also recommend aluminum sulfate, but the levels of aluminum, if the pH ends up changing, can be taken up by the plant and can become toxic to both plants and animals. So I recommend either straight flowers of sulfur (if growing organically) or ammonium sulfate (if you don’t mind synthetic fertilizers). In practice, the amount of ammonium sulfate required to lower soil pH a given amount is 6.9 times as much as sulfur, so you’ll likely use sulfur for cost reasons.
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  Sulfur works by combining with water in the soil to create a weak acid. This acid reacts with alkalies in the soil to form water-soluble salts that are leached from the soil and carried away by rains. Because it creates an acid directly, it is easy to overdo sulfur, so it should be measured and added carefully, then thoroughly incorporated into the soil. It takes about two months to reach full effectiveness, but results should start to manifest in as little as two weeks.

  Ammonium sulfate works by virtue of the ammonium cation combining with atmospheric oxygen to create two nitrite anions (negatively charged ions), two molecules of water, and four hydrogen cations (positively charged ions). These hydrogen cations are the basis for acidity, and they will then acidify the soil.

  So, how do you measure your pH? You can use a soil-testing kit or a pH meter. The cost of pH meters for home use has dropped considerably in recent years, with accurate units selling for as little as $13. Simply follow the directions that come with your individual meter for measuring each bed.

  Macronutrients

  Macronutrients are generally defined as being nitrogen, potassium and phosphorus, as these are the elements that are required in greatest quantity by plants. To these, I also add calcium, magnesium, sulfur, carbon, hydrogen and oxygen. These latter three are supplied by water and the atmosphere so they won’t be further considered here except to note that proper aeration of soils allows beneficial bacteria access to oxygen. Furthermore, avoid walking on beds to prevent the soil from being compacted. Raised beds in general, due to being higher than their surroundings, usually don’t have a problem with becoming waterlogged, which helps keep water from forcing out the oxygen that these beneficial microorganisms need.

  Most soils in the U.S. are acidic and require lime for optimum growing. Adding lime also adds sufficient calcium automatically. Furthermore, those few soils in the U.S. that are alkaline are usually made so from the high natural limestone content of the soil. So, in general, calcium levels should be fine.

  The major problem you will see that involves calcium is blossom end rot. Blossom end rot is caused by uneven uptake of calcium, usually due to extreme variations in rainfall. Usually this can be avoided through properly thorough watering. There are also some commercial preparations on the market that contain a readily absorbed calcium salt called calcium chloride that are effective.

  In general, if you are using dolomitic lime for at least a portion of your lime needs, your soil will not be deficient in magnesium. However, the soil chemistry of competing cations such as magnesium and potassium is complex, and a plant could end up deficient even though there is sufficient elemental magnesium in the soil. Magnesium can become unavailable if potassium is present in a severe excess, or if the organic matter that forms the biological colloid that makes magnesium available to the plant is present in insufficient amounts.

  A clear symptom of magnesium deficiency is often observable in seedlings that have been held too long in nutrient-poor starting mixes before being transplanted: interveinal chlorosis (the green turns yellowish between the veins) of older/lower leaves, often combined with curling leaf edges that have turned reddish brown or purple. If this symptom manifests, the deficiency can be corrected in the short term by adding Epsom salt (magnesium sulfate) at a rate of eight ounces per 100 square feet. This form of magnesium is easily absorbed by plants. However, the deficiency should be addressed in the long term by adding sufficient levels of compost to the soil, and using dolomitic lime.

  Sulfur is an important constituent of amino acids—the core building blocks of DNA and life itself. As such, the primary source of sulfur in the soil is organic matter. Soils rich in organic matter through composting hold onto sulfur so it can’t be leached out and convert it to the sulfate form needed by plants a little at a time as needed. However, even the most meticulous composting won’t replenish all the sulfur lost because what we eat is seldom composted. So sulfur, in some form, should be added annually.

  Elemental sulfur is not a good choice for this task unless it is already being used to alter the pH of the soil. In its elemental form, particularly in soils that aren’t rich in organic matter, it isn’t available to plants as a nutrient. Sulfur is best added in the form of either garden gypsum (calcium sulfate) or epsom salt (magnesium sulfate). It can be added at the rate of five ounces per 100 square feet every year for either product.

  Phosphorus is a constituent of the enzymes essential for energy production within cells. The primary source of phosphorus in soil is from plant and animal wastes, in which it exists in an organic form not immediately accessible to plants. The phosphorus is converted as needed to an inorganic phosphate form that is usable by plants via microorganisms in the soil. This is, overall, the best method of maintaining soil levels of phosphorus because most of the phosphorus is held in reserve until needed and can’t be leached out of the soil by rain.

  The process of microorganisms converting phosphorus into a usable form is temperature dependent, and it is not at all unusual for spring transplants to suffer from deficiency because of this, even though there is adequate phosphorus in the soil. This is a condition that is better prevented than corrected, and can be done by simply using a good liquid fish fertilizer at the time of transplant and every week thereafter until soil temperatures are consistently above 55 degrees.

  You should also test your beds for phosphorus. Numerous test kits are available, and they all work fine when used according to the directions in the kit. If your soil is deficient, you should add phosphorus in the form of bone meal in preference to rock phosphate. Bone meal is broken down slowly in the soil, so you should test your soil and add it at least five weeks prior to planting. The amount you’ll need to add depends on the results of your soil test, and the instructions will be in the testing kit.

  The reason why rock phosphate should be avoided is because it is high in radioactive substances that can be taken up by plants. In fact, one of the primary dangers of smoking is the radioactivity of the smoke, which is a result of tobacco being fertilized with rock phosphate. Tobacco is part of the same family of plants as peppers, eggplant, tomatoes, potatoes and many other garden edibles. So if you don’t want to be eating radioactive substances, rock phosphate is best avoided.

  Potassium is abundant in most soils, though usually in forms not readily available to plants. These unavailable forms are converted by the microbial life in the soil into forms that plants can use as the plants require it. Though potassium is required for life, its deficiency is not as readily noted as other essential nutrients. Plants are smaller and less hardy than they would otherwise be, but this might not be evident unless compared side-by-side to the same plant grown in non-deficient soil. Therefore, use a test kit to determine if there is any deficiency.
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    Both the Rapitest and LaMotte testing kits will provide pH, nitrogen, phosphorus and potassium levels and recommendations.

  

  Conscientious composting practices that return crop wastes to the soil are the primary source of potassium in a mini farm. This is, however, inadequate as the potassium removed in crops that are consumed or sold can’t be returned in this fashion, so a certain amount of potassium will need to be supplied.

  Nearly all plant materials contain usable levels of potassium, so occasionally supplementing your compost supply with an outside supply of compost will help maintain your levels of potassium. Alfalfa meal, usually used as a source of nitrogen, also contains potassium. Wood ashes, discussed earlier as a way of lowering pH, also contain substantial amounts of potassium along with other minerals. Greensand, a mineral originally formed on the ocean floor, is also a source of potassium along with micronutrients. The same applies to kelp, seaweed and fish meal. Depending on the results of soil testing, these materials can be used in any combination to supply potassium that is removed from the soil by crops.

  Nitrogen is a primary constituent of amino acids and the DNA within plant cells. Though we live in an atmosphere that is roughly 78 percent nitrogen, this form of nitrogen is inert and not useful to plants. In nature, the nitrogen is converted into a usable form through a bacterial process known as nitrogen fixation, that is usually done through rhizobium bacteria that live in symbiosis with the roots of legumes. This is why cover cropping is so important (as explained in Mini Farming: Self Sufficiency on ¼ Acre). A proper cycle of cover cropping and crop rotation can reduce the need and cost of outside sources of nitrogen.

  Deficiencies in nitrogen show themselves quickly in the loss of green color, starting with the oldest or lowest leaves on the plant. Because the rate at which nitrogen in the soil can be made available to plants is affected by temperature, this deficiency is most often seen early in the season when soil temperatures are below 60 degrees. There may be enough nitrogen in the soil, but the bacteria can’t keep up with the demand of the crops. It is better to prevent this problem than correct it, and early plantings should be supplemented with a liquid fish fertilizer until well established and soil temperatures are sufficient to support natural nitrogen conversion.

  Just as with most other nutrients, composting should be your first source of maintaining soil fertility. But because you can’t compost crops that you eat or sell, and because nitrogen losses in composting can be as high as 50 percent, you will need to add nitrogen as it is removed by crops. Good crop rotation with legumes and legume cover crops can help as well; sometimes this is enough. But often nitrogen needs to be added, and a soil test can tell you how much you need.
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    Wood ashes, sea minerals and borax are sources of micronutrients for your beds.

  

  Sources of nitrogen include compost from an outside source, various fish, feather, alfalfa, cottonseed, blood and bone meals, well-rotted manure from chickens and other animals, etc. I like using diverse sources in order to also include as many other micronutrients as possible. Because we keep chickens, the chicken manure added to our compost pile dramatically reduces our overall need for outside sources of nitrogen, but to an extent this comes at the cost of feed for the chickens. In terms of dollar cost, however, this works in our favor as the eggs are more valuable than the feed, so the manure is free.

  Micronutrients

  A large array of minerals have been identified as being essential for human health, and more are being discovered all the time. So far, the following are known to be needed: potassium, chlorine, sodium, calcium, phosphorus, magnesium, zinc, iron, manganese, copper, iodine, selenium, molybdenum, sulfur, cobalt, nickel, chromium, fluorine, boron and strontium.

  These can only be acquired through the food we eat. We can get them through plants, or through animals that have eaten plants. But ultimately, they have to enter plants through the soil. Thus, deficient soils, even if the plants seem perfectly healthy, ultimately lead to problems with human health.

  Because industrial farming doesn’t have human health as its goal; farm management practices have led to a long-term decline in the mineral content of foods. A number of studies have shown that in just a thirty-year period, the content of vitamins and minerals in foods have declined by anywhere from 6 percent to 81 percent.1,2

  There are a number of elements needed by plants that are needed in small quantities, and are thus described as micronutrients. Overall, due to over-farming, these are deficient in agricultural soils because they were never restored as they were depleted. Only a handful of plant micronutrients are officially recognized: boron, chlorine, copper, iron, manganese, molybdenum and zinc. That is because severe deficiencies of these elements usually give clear adverse symptoms in plants.

  However, as plants are the start of our food chain and humans require far more than just these seven minerals, soil deficiency in any mineral needed for human health should be avoided as its disappearance from plants means we don’t get enough in our diet.

  Composting to maintain the fertility of the soil and retain these elements is important. To a degree, as described in Mini Farming, these elements can also be added in small quantities to your beds. This is easy to do with elements such as calcium or iron that can be easily obtained, but more difficult with fluorine or strontium. And even if these are available, you may be missing something we haven’t learned about yet.

  The easiest way to make sure the soil has all of the trace elements needed is the periodic addition of ocean minerals. Over the ages, rain and erosion have moved a great many minerals that would ordinarily be on land in abundance into the sea. Over-farming without replenishment has exacerbated this problem. Though I am able to go to the seashore and collect kelp from the beach for my own compost, this is seldom practical for most people. What I recommend as a solution for the most robust and nutritionally complete plants possible is the periodic addition of a small quantity of ocean minerals.

  In essence, seawater contains, in varying amounts, every known element save those made artificially in nuclear reactors. In 1976, Dr. Maynard Murray published a book entitled Sea Energy Agriculture in which he highlighted the results of numerous studies he had made from the 1930s through 1950s on the addition of ocean minerals to agricultural land. Though his book was published some time ago, I have discovered that in growing beds side by side, those treated with sea minerals do, in fact, produce obviously healthier plants.

  The big problem with using ocean water directly is obvious: you can’t grow plants in salt water because it kills them. In fact, one of the practices of ancient warfare was to sow your enemies’ fields with salt so they wouldn’t be fertile. Fortunately, only a small quantity is required, and when package directions are followed not only is there no harm, but plants become more healthy and more resistant to insects and diseases. It is also fortunate that on a mini farm, the amount of sea minerals required is tiny, so even a ten-pound bag of sea minerals from various sources will literally last for years. (I use five pounds annually.) There are a number of companies offering sea minerals such as GroPal, Sea Agri, Sea Minerals from Arkansas and others. The key is that each offering is a bit different, so be sure to scale the package directions appropriately.

  The one micronutrient that I don’t believe sea minerals provide in sufficient quantity is boron. You’ll see boron deficiency in hollow stems for broccoli and hollow or grey centers of potatoes. The amount of boron required is tiny, and can be derived from borax. Use extreme caution because borax in higher concentrations is an effective herbicide that will leave your beds sterile for years if it is dumped on them indiscriminately. Sufficient borax can be added with one tsp dissolved in one gallon of water and used to lightly sprinkle over a single 4’ x 8’ bed before a regular watering. Once a year is plenty.

  Conclusion

  Healthy plants require healthy soil. Use of composting practices will help reduce the need for outside inputs plus provide optimum soil health for suppression of diseases. Raised beds allow for more aerated soil, higher levels of production, and the use of less fertilizer overall. Ideally, the process of amending beds for pH range and nutrient deficiencies will start in the fall; at a bare minimum start as soon as the soil can be worked in the spring. Cover cropping and crop rotation fill out the mix to create the most healthy soil possible, thus making whatever crops you grow more productive. I have only given basic information in this chapter, so for more in-depth knowledge of bed construction, double-digging, composting and soil fertility practices such as biochar, please see Mini Farming: Self Sufficiency on ¼ Acre, in which several chapters are devoted to covering these subjects in depth.

  

  1 Bergner, Paul (1997), Healing Power of Minerals, Special Nutrients, and Trace Elements (The Healing Power), ISBN-13: 978-0761510215.

  2 Marie-Mayer, Anne (1997), “Historical Changes in the Mineral Content of Fruits and Vegetables.”
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  Asparagus

  No, asparagus is not poisonous! Well, the berries made by the female plant are poisonous, but the rest of the plant isn’t. And the compounds that make urine smell … different … to the 22 percent of the population who are able detect it are perfectly safe. In addition, it is a nutritional goldmine, rich in folic acid, antioxidants, minerals, and even vitamins E and C. No wonder it was cultivated by the ancient Greeks, Egyptians and Romans.

  The asparagus in stores is sold by the pound, so sometimes it is sold when old and the stems have turned woody (so it weighs more). In terms of usable portions, it is quite expensive. Organic asparagus, even frozen, sells for $7/lb at my local supermarket. If there were ever a compelling argument for growing your own asparagus, the price and quality of what can be found at the supermarket should be enough.

  Though it takes a few years to get established, asparagus is easy to grow and can be eaten fresh, frozen, dried for use in soups, and even canned using a pickling method so that it will keep for years. Once you have a bed of asparagus started, if you properly care for it, it will last twenty to thirty years.

  
Selecting the Right Variety

  Asparagus is one of the few dioecious species of plants grown in gardens, meaning that a plant is either entirely male or entirely female, rather than combining both male and female attributes within the same flower or plant as is seen with tomatoes. All asparagus variants grow just fine anywhere in the country, so they should be selected based on your own tastes. Popular open-pollinated varieties include Mary Washington, Argenteuil (also known as Precoce D’Argenteuil) and Conover’s Colossal. Though there are hybrid male-only varieties available as crowns (i.e., bare-root plants), I’d encourage growing one of the open-pollinated varieties from seed because of the ease of seed-saving so that if anything ever happens to your bed, you can re-create it instead of relying on a company that may have gone out of business.

  Starting Asparagus

  Asparagus is easy to start from seed. Start it indoors six weeks before last frost, and plant it out when you plant out your tomatoes. Because some of the seeds are male and some are female—and only the male plants produce substantive shoots—start twice as many plants as you think you’ll need. Transplant them in two rows in your bed, six inches apart. The next year, cull all the female plants but the two strongest, leaving these so that you can produce seed. Then cull the weakest of the male plants until you have plants every 12” to 18” in each of the two rows in the bed.

  Planting Asparagus

  Asparagus can be grown from either seed or bare-root plants known as “crowns.” The primary difference is that crowns are an already-established plant, and will produce useful shoots a year earlier than growing from seed. Whether growing from seed or crowns, you should keep in mind this is a pretty permanent planting, and the bed should be prepared accordingly.

  The single most important aspect of an asparagus bed is drainage. Wet feet, that is, waterlogged roots, are the death of asparagus. Raised beds are an important tool in this regard, but make sure the raised bed isn’t located in an area of the yard that gets flooded. The second most important consideration is soil pH; asparagus prefers a soil as close to neutral as possible. Thus, because of the long time frames needed for lime to work, an asparagus bed should be prepared and pH correctives added in the fall prior to the transplanting of crowns or seedlings in the spring. The third most important consideration is light; asparagus needs at least six hours of direct sunlight daily. Fourth, beds should be four feet wide, and 1.5’ long for each plant; so when growing six plants, you’ll need a bed 4’ wide and 8’ long. (Make sure the long side faces south for greatest sun!)

  Finally, the bed should have plenty of reserve fertility. This is accomplished by double-digging as described in Mini Farming; incorporating properly aged compost into the bottom of the trenches, working even more compost—a good 4”-6”—into the top of the bed. This can all be done in advance. Then, a month or so before planting, add trace minerals and then use organic sources to correct any deficiencies in major nutrients. The use of organic sources is especially important with asparagus because you can’t just till more stuff into the bed later (remember: asparagus takes three years to produce, and the plants last as long as twenty years). Anything added later will just be mixed with compost as a top dressing. The annual spring top-dressing should be five cubic feet of compost per 4’x8’ bed. You should mix 3 lbs of wood ash, 1 lb of lime, 2 lbs of bone meal, 2 lbs of alfalfa meal and 1lb of blood meal into the compost before application, and then cover with a 2” matting of clean straw.
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    Asparagus growing through the straw mulch used to suppress weeds.

  

  There is one other very important thing you need to know about asparagus: it loves arsenic, sucking it up like a vacuum cleaner, and will give it to you. Arsenic is not a problem unless your bed is in an old apple orchard that was treated with arsenic as an insecticide, but the one thing you absolutely must avoid is pressure-treated wood that has been treated with arsenic compounds anywhere near your bed. All you have to do to keep your asparagus safe is keep pressure treated wood away, and don’t try to grow it where arsenic was used heavily in the past. This is absolutely no joke—it is entirely possible for someone who disregards this advice to munch an asparagus stalk and then quite literally flop over dead.

  Weeds

  Because an asparagus planting is long-term, weed problems can accumulate and quickly overwhelm the plants. Furthermore, because the crowns that produce the shoots tend to grow upward, weed control via hoe can inadvertently damage them. The standard protocol for dealing with weeds in asparagus beds is to use flame weeding, mulching or other (non-herbicidal) means to keep weeds away from the bed. Grasses are especially invasive, so don’t let any get close enough for the seeds to fall into the bed. Apply 2”-4” of compost yearly to the bed, and cover that with 2” of clean straw to smother weeds. Pull any weeds that still manage to grow by hand before they produce seed.

  Diseases

  Asparagus is vulnerable to a number of rootrot diseases, but these are highly unlikely to manifest in an asparagus bed situated as described earlier. It can also be affected by botrytis mold spread from grasses, but proper weed control as earlier described will prevent this. There are also some viral diseases that can kill off asparagus. These are believed to be spread by aphids, but are extremely rare in home-grown beds as opposed to commercial situations where acres upon acres of asparagus are grown. All you have to do is create a well-drained raised bed, control weeds and control aphids when/if they appear, and you’ll have no disease problems.

  Pests

  Asparagus aphids are very rarely an issue because a wide array of natural predators such as ladybugs keep them in check. If you find a large population of aphids (they will hide under the bracts of the leaves), they can be effectively controlled with two applications of insecticidal soap a week apart.

  Asparagus beetles are more of a threat. These are usually metallic blue or black and a quarter of an inch long, though some orange species exist. The adult asparagus beetle does little direct damage, it is the offspring that are a problem. The eggs appearing like black specks hatch into green to gray worm-like larvae as much as ½” long that eat voraciously. The defoliation weakens the plants.

  Primary control of asparagus beetles is to cut down all asparagus foliage at the end of the season when it has turned yellow/brown and add it to the compost pile. This denies the beetles a place for offspring to overwinter. During the season, just vigorously shaking the foliage will dislodge the larvae, and because they will be unable to climb back up the stalk, they will dehydrate and die in the soil.

  Harvest

  If grown from transplanted seedlings, allow asparagus to grow without harvesting anything for two years. This will allow the foliage to store energy in the crowns that will enhance their ability to survive over the winter. If grown from transplanted crowns, allow them to grow without harvest for the first year. Then, the first year you harvest, only harvest the stalks that appear for one week. In subsequent years over the next twenty or thirty years, you can harvest stalks for a full six weeks as they appear in spring. Then let the rest of the stalks grow out into full plants to replenish the crowns.
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