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For Cecil, my best friend, life partner, and husband, who fully supported all of my gardening efforts and experiments and whose best Valentine’s gift was his surprise delivery of a truckload of high-grade compost




Preface


In times of change and uncertainty, one thing remains solid: The simple actions of digging into the earth, planting a seed, picking a tomato, pulling a carrot, reaching for an apple, and snipping fresh herbs are grounding and revitalizing. Through my work in sustainable food systems over the last few decades, I’ve learned that planting and tending a garden is often far more than a pleasant pastime. It can be a radical act that transforms lives.

Studies have shown that personal and community gardens—whether urban or rural—can relieve stress, slow anxieties, ease attention deficit disorder, support mental health, support rehab from numerous conditions including post-traumatic stress syndrome, help us stay focused, increase our patience, contribute to longevity, and advance personal growth. They can even foster leadership, organizational, and business skills. Put simply, a garden delivers far more than beauty and food. So it’s no surprise that gardening remains one of the most widespread and popular endeavors throughout the world.

The other side of this story is that the relationship between garden and gardener has continued to evolve. Just as gardens can feed and transform the gardener, today’s gardener understands that we can feed and transform the garden through a reciprocal and nurturing relationship. A gardener can do this by paying attention to and nurturing the health of the garden soil as well as its microecosystem. Just as we humans are healthier and more resilient if we take care of our bodies with healthy food and exercise, the garden is healthier and more resilient when we nourish soil health and take preventive action to help it weather microclimate stresses.

So often old wisdom, once scoffed at, comes around to being understood in a new light. The term regenerative agriculture refers to the coupling of the latest scientific knowledge with time-tested knowledge that dates back to indigenous stewardship of our lands. This knowledge has resurfaced at various times in our history in different approaches, such as biodynamic, permaculture, organic, and sustainable agriculture. Regenerative approaches foster specific outcomes such as improving soil health, sequestering carbon, and increasing biodiversity through specific processes such as using cover crops, reducing or eliminating tillage, and integrating livestock into the food production landscape system.

If any of these regenerative goals appeal to you, this book is for you. Whether gardening is a hobby or a necessity to put food on the table, whether you’ve got a small backyard garden or are a longtime gardener who wants to step up your game, this book is for you. I realize these may sound like overly bold claims. But many readers have thanked me over the years for the previous edition of this book, writing to say how they value having all the information they need in one place, in a format that is easy to access. What’s more, this book wouldn’t exist if it weren’t for a request from an organic U-Pick market farm outside of Washington, D.C., whose owners took a look at my personal compendium of information and told me that I must make it available to others, as it would have saved them 10 years of heartache.

Every gardener knows that when you’re ready to start your seeds, or you want to know which plants support each other as good companion plants, or you seek help controlling a specific pest, you want the information at your fingertips. All this information, and more, can be easily found in this book. We have worked hard to create a book that is maximally useful while also being a joy to use.

Life on planet Earth is a delicate balance. As a gardener you can contribute to restoring and sustaining that balance through the simple, radical act of caring for, regenerating, and sustaining your own patch of earth.




Chapter One creating a self-sustaining garden


An organic garden is a living system that is always in flux. Soil composition, air quality, water, birds, insects, and weeds are just a few of the forces that influence the nature and health of a garden. Your role as garden steward is to work with these forces, encouraging the balance to shift in your favor, not to dominate them with the goal of achieving perfection.
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The role of garden steward is not difficult to achieve, particularly if you embrace it at the outset. One of its most important precepts is feed the soil, not the plants. The role of steward is perhaps most demanding during the planning phases, when crucial decisions must be made about where to put the garden, what varieties to plant, when and where to plant them, how to feed the soil, where to put the compost pile (or whether to have one), what kind of mulch to use, and how to support pollinators.



The Self-Sustaining Garden

In addition to choosing to become a garden steward, a backyard gardener might aspire to create a self-sustaining garden. A self-sustaining garden or farm differs from a sustainable garden in one major respect: It supplies all of its own essential nutrients for balanced growth, from organic matter for compost to micronutrients for healthy plants, whereas the sustainable garden or farm may import many of these materials from off-site. A self-sustaining garden doesn’t require importation of beneficial insects because they are already there. It doesn’t require the application of imported lime to buffer the effects of acid soil, because earthworms and compost generated on-site are present to do the buffering.

Becoming a steward of a self-sustaining garden is eminently achievable. Most of us will probably need to begin with a sustainable garden—bringing in soil amendments, beneficial insects, and whatever else might be needed to improve the quality and productivity of our soils and growing environment. But our vision need not end there. Why not aim to create a healthy garden ecosystem that eventually provides for itself, does not require chronic soil amendments or importation of beneficial insects, and that becomes self-sustaining? With our increasingly demanding lifestyles, this approach may ultimately be the most time and energy efficient and rewarding.

As steward of a self-sustaining garden, your first job is to recognize that your garden will never be “perfect.” There will always be some plant damage. In fact, a garden with no plant damage would suggest that something is unbalanced. Because your garden is not a machine, and because your plants do not come from a factory, you will see variations in your garden conditions and plant productivity from year to year.

Your second job is patience. It usually takes at least several years to establish an ecosystem that operates in your favor—an ecosystem with earthworms, insect-eating birds, beneficial predatory insects, soil with organic matter sufficient to drain well yet retain water to prevent runoff, and soil nutrient levels that support healthy plant growth.

The advantage of a self-sustaining garden is that it requires the least amount of money and time in the long term. You may need to invest in a first colony of earthworms, build or buy birdhouses, buy compost and organic matter before your garden produces it for you, and perhaps even buy irrigation soaker hoses and row-cover material. But in several years, these investments should reward you with a healthy garden that doesn’t require lots of imported materials or time-consuming pest controls.

As steward of a sustainable garden that is evolving toward a self-sustaining garden, your strategy is simple: Focus on building healthy soil and ecosystems. Key ways of achieving this are explored in detail in Chapter Five. Above all, do not panic when you see pests or diseases in your garden. The plant world is amazingly resilient, and studies have shown that plants can lose up to 20 percent of their foliage without a significant reduction in yields.




Safeguard Earthworms


Originally from Europe, earthworms are now common throughout the United States and eastern Asia. Before taking any action about earthworms in your garden, it is important to first learn from local experts such as Cooperative Extension agents whether they are invasive pests or beneficial in your region. Earthworms are typically known as beneficial organisms for aerating and releasing nutrients into the soil, as well as breaking down organic matter, but they have been documented as a nuisance invasive pest in some native forests. If they are beneficial in your region, take the following steps to protect your earthworms:


	Till minimally, because tilling can disturb and kill earthworms and other soil microorganisms through mechanical abrasion, drying out, and disruption of their environment.

	When you do till, keep it shallow. An optimal tilling depth is 3 inches. To expose the eggs and cocoons of some insects to hungry birds, you may need to till up to 6 inches. Generally, unless you are creating a first-year bed and need to rototill up to 12 or even 14 inches, you should never till deeper than 6 inches.

	Avoid heavy doses of chemical fertilizers because they can harm soil microorganisms and decrease earthworm activity. Excessive nitrogen fertilizer, regardless of its source, harms the soil, and the USDA has shown that it can reduce the vitamin C content in some green vegetables. Use compost instead to provide a slow-release food to the soil and plants.

	Avoid uncomposted manure of any kind because it contains disease pathogens and seeds. If you must use manure, make sure it has been composted up to 160°F/71°C.

	Water regularly, and avoid excesses. Flooding or overwatering, and drought or drying out of the soil, can kill soil microorganisms as well as earthworms.







Partners in a Self-Sustaining Garden

A self-sustaining garden has many natural supportive partners. Chief among them, in order of importance, are earthworms, compost, mulch, and flying creatures.


Earthworms

Earthworms are a gardener’s best friend. Their tunneling and production of nitrogen-rich castings (excrement) accomplish many important soil-improving tasks, free of charge. Earthworms enhance the soil’s environment for growing healthy, self-sustaining plants in all of the following ways.


	Aerate soil, improving the availability of oxygen to plant roots.

	Improve water retention capacity, decreasing the need to water.

	Keep the soil loose and friable, creating fertile channels for plant roots and improving plants’ capacity for root growth.

	Raise important minerals from the subsoil to the topsoil where plants can use them.

	Counteract leaching out of nutrients by improvement of water retention.

	Break up hardpan soils, which are inhospitable to plant growth.

	Homogenize soil elements so they’re more evenly available to plants.

	Liberate essential nutrients into a form that is soluble and available to plants.

	Neutralize soils that are too acid or too alkaline for healthy plant growth.

	Balance out organic matter in the soil, so you needn’t worry about exceeding the 5 to 8 percent optimal level.




It is possible to have healthy soil without earthworms, and if you have good garden soil, earthworms will probably show up on their own. Purchasing worms to add to the soil is not necessary, nor is moving them from one location to another. While earthworms can benefit vegetable beds and compost piles, they can seriously damage natural ecosystems by consuming vast quantities of organic matter and altering nutrient and carbon cycles, especially in forested places throughout the Northeast and upper Midwest, where there are no native earthworms and the forests developed without them. They can also modify the structure of the soil, speeding up leaching of water and nutrients, while at the same time reducing the organic matter layer and replacing it with castings. For home gardens, however, earthworms should not pose these risks. In conclusion, if you have good soil in your garden, earthworms will probably show up on their own, and if they don’t, your plants will likely thrive anyways.


Compost

Compost is another major player in the self-sustaining garden. Essentially, compost is any organic material, including manure, that has decayed into a simpler form. Humus is any partially decomposed organic material, vegetable or animal, that is mixed into the soil to improve soil quality. Mulch is any material used to cover the soil; it can be nutrient-poor, such as newspaper, nutrient-neutral, such as plastic, or nutrient-rich, such as compost.

Compost can be used wherever humus or mulch is recommended. The process of composting reduces the original bulk of the organic material by one-fourth to one-tenth. So where a thick mulch is desired, you might prefer to use uncomposted material such as straw or chopped leaves. On the other hand, if you have access to large amounts of compost, it is a highly beneficial mulch because it feeds the soil. Compost is easy to make in any home garden or farm and does the following:


	Feeds the soil and its creatures gently, unlike chemical fertilizers that can kill earthworms and other beneficial organisms.

	Lasts a long time because it releases nutrients slowly in a readily available form, unlike chemical fertilizers that provide a quick boost and then peter out.

	Improves soil drainage by adding porous organic matter (humus).

	Improves water retention, again by the addition of organic matter (humus).

	Provides food that usually has a neutral pH (unlike some chemical fertilizers) and also buffers the soil against rapid pH changes.

	Builds organic matter in the soil, which improves oxygen diffusion.

	Feeds earthworms.




Compost is a multipurpose tool. Some people apply large quantities to their garden, but a healthy minimum is to spread 1 inch of compost through your garden in spring each year before planting. It’s helpful to apply another layer during the growing season. You can use compost as a fertilizer, before planting, at planting, after planting, and in fall after harvest; as a mulch, to help retain soil moisture, to keep summer soil cool, to keep winter soil warm, to smother weeds, and in some cases to discourage pests; and as a side-dressing during the growing season, as an extra food boost to the plant.




Basic Composting Principles


There are so many benefits to starting a compost bin or pile. By recycling your waste, you reduce your carbon footprint, minimize your contribution to landfills, and feed the soil.

Size of the pile. For rapid composting on a small scale, build a pile at least 3' × 3' × 3'.

Materials that go into it. Combine roughly equal parts of dry plant material and green plant material to achieve the desired carbon-to-nitrogen ratio of 30:1. Dry plant material can include autumn leaves, straw, dried and cut-up woody material, sawdust, and shredded white paper, newspaper, paper bags, and cardboard boxes and cartons. Straw consists of the hollow dried stems of grain-producing plants, whereas hay (“green” material) is the entire plant (stem and leaves) and therefore much higher in nitrogen. Some studies suggest that when added to compost, birch and blackthorn (Prunus spinosa) leaves can help restore exhausted soil. Green plant material can include grass clippings, old flowers, weeds, fresh fruits and vegetables, and kitchen wastes. Leafy materials that were cut green and allowed to dry are still considered green.

If possible, use a wide variety of materials in the compost, because this provides a better balance of pH, nutrients, and microbial organisms. Shred or cut material (including kitchen waste) when possible before adding it to the pile; smaller particles decompose faster, but having some larger materials helps improve aeration.

For the most rapid results, do not add material to the heap once it has started composting.

What not to add to it. Do not add carnivorous-animal manure, wood ashes, charcoal, animal meat, soils with a basic pH (such as those in California), or diseased or bug-infested plants.

Caring for the compost pile. Cover the pile with a tarp, black plastic, or a lid of some kind. Sunlight kills the bacteria that do the composting work, so a pile exposed to sunlight will not compost well in the outer layers.

Water the pile regularly to keep it evenly moist. It should have the consistency of a damp sponge: moist but not soggy, a moisture level of about 50 percent. A dry pile will not compost at all, whereas an overwatered or soggy pile will simply rot. One option is to uncover the pile during rain and re-cover it promptly to trap the moisture.

Turn the pile regularly, every 2 to 7 days, to aerate it and provide sufficient oxygen to the bacteria. Backyard piles often fail because oxygen cannot penetrate the pile. It is possible to overventilate, but this problem generally occurs only when the pile is ventilated through the sides and bottom and if it is turned on a daily basis. Some sources warn that turning piles reduces nitrogen levels in the final product, all the more reason to avoid overzealous turning.

You may want to add commercially available composting activator, a fine powder that contains helpful bacteria to speed along decomposition. The composting activator is not necessary but can be used to hasten results.




You can buy commercially produced compost, but it’s also simple to make. Compost is an ideal way to recycle many different household items such as kitchen waste, newspaper, typing paper (no gloss, no colored ink), paper napkins, unwaxed cardboard, sawdust, and other carbon-rich materials.

There are many ways to compost and results can vary, from production of 50 pounds in the backyard to thousands of tons on a commercial scale. It can be made in dug holes or in windrows, in silos or in barrels, in layers on top of the ground or in huge concrete vats. Because there are so many different methods and possible ingredients, a full discussion of composting is beyond the scope of this book. (See the Basic Composting Principles box for some general guidelines.)

Understanding that bacteria are living organisms that chemically “chew up” the organic material in a compost pile will help you identify the optimal conditions for compost. Aerobic (oxygen-requiring) bacteria work faster, are usually less smelly, and generate higher temperatures in the compost pile, which can help kill certain disease pathogens. To favor these bacteria, you must turn the pile regularly, introduce oxygen into the pile (such as with perforated pipes), or make the pile small enough for oxygen to readily diffuse into it. In contrast, anaerobic bacteria do not require oxygen to work, take longer to accomplish the job, and do not generate high temperatures. In an anaerobic compost pile, earthworms encourage some aerobic activity and thereby expedite the composting process. Their castings also make it a richer source of nutrients. Aerobic methods can produce compost in as little as 14 days, but the pile needs to be built all at once. Anaerobic methods may take up to 1 year to produce compost, but the pile can be built slowly over the summer.

Both aerobic and anaerobic composting methods require moisture, because dry bacteria are “dead” bacteria. Both also need a large excess of carbon compared to nitrogen, usually a ratio of 30:1. In the absence of a large excess of carbonaceous material, bacteria digest their meal in a malodorous way. An odoriferous compost pile is usually working anaerobically and either needs more carbon material, needs to be turned, or both.

Certain materials are to be avoided. Under most circumstances, extremely rich sources of nitrogen (for example, animal meat and carnivorous-animal manure) give the pile indigestion, produce bacterial flatulence, and attract nuisance insects, but more importantly can contain disease pathogens. Diseased plant materials should never be added to a compost pile. Destroy diseased plant material by burying it in an area away from the garden or by burning it, if permitted. Although some diseases can be destroyed by the high temperatures generated in aerobic composting, backyard gardeners cannot rely on this result. The hottest temperatures occur at the center of the compost pile, so unless the pile is turned adequately and evenly mixed, certain parts of the pile may never reach the temperatures needed to destroy the disease pathogens. (For a fuller discussion of composting, consult sources in the bibliography, such as Stu Campbell’s Let It Rot!)



Along Came a Spider. . .

Research has shown that spiders regularly migrate hundreds of miles. To attract spiders, apply a thin layer of mulch before hot summer weather sets in. In spring, spiders “balloon” or drift through the air on fine silk threads in search of hospitable summer homes. Mulch offers the cool, damp environment spiders need to remain hydrated, and garden pests provide their food.





Mulch


Any material spread to cover the soil completely is considered mulch. Examples include compost, straw, chopped leaves, wood chips, cocoa bean shells, pebbles, plastic, and landscape fabric. Mulch plays many roles in a self-sustaining garden: It suppresses weed growth, keeps moisture in the soil by reducing evaporation, insulates the ground to keep it warm in winter and cool in summer, and can help prevent the emergence of certain harmful insects. Thick mulch around potatoes, for example, can help deter the Colorado potato beetle. In moister climates, some gardeners have reported using thick mulches of 4 to 8 inches or more during the growing season and never having to water or fertilize again. In hot, dry climates, a thick layer of mulch is not advisable because it absorbs rain and irrigation water, preventing them from reaching the soil. Thick mulch can also be counterproductive in areas that experience slug problems because slugs are attracted to cooler, moister environments.

Contrary to what some believe, grass clippings can be an effective mulch as long as they have not been sprayed with herbicides or pesticides and aren’t loaded with weeds that are in the process of reseeding. In fact, studies show that grass clippings promote an abundance of pest-controlling spiders, another good friend of organic gardeners. Grass clippings can sometimes retard germination and emergence, as is the case with carrots, so delay application until after shoots have emerged through the soil.

Colored mulch, such as painted plastic, can serve other purposes as well, among them raising yields and deterring specific insects. In South Carolina, red mulch increased yields of cowpeas as much as 12 percent over the yields achieved with white or black mulch. Red is also believed to increase tomato yields, particularly early in the season, but has also been found to attract some pests. Orange mulch repels sweet potato whiteflies, but may attract other pests. Studies show that of all available colors, red attracts the most whiteflies, blue attracts the most aphids and thrips, and white aluminum is the least attractive to all three pests.


Flying Creatures

Birds and bats that eat insects play an important role in a self-sustaining garden. They help keep the garden free of flying and crawling insects, such as ants, aphids, caterpillars, beetles and beetle larvae, crickets, flies, grasshoppers, leafhoppers, moths and moth eggs, sowbugs, wasps, and weevils.

Because of development and associated land-use changes, habitat for many bird species is shrinking. Pesticides also play a role and have been implicated in the diminishing habitat of the eastern bluebird. Providing habitat for birds significantly reduces your need for pest controls and can help restore much-needed sources of uncontaminated food for birds.

To attract more birds to your garden, incorporate in your landscape tall trees, smaller flowering trees, shrubs, berries, flowers, and native tall grasses that provide a range of seasonal nesting and feeding opportunities.

In the United States, some notable tall trees that provide habitat for a variety of birds include ash, balsam fir, birch, black gum, elm, hemlock, hornbeam, maple, mountain ash, oak, pine, spruce, and wild cherry. Smaller trees attractive to birds are those that flower and offer berries and fruits, such as crab apple, dogwood, hawthorn, holly, mesquite, mulberry, palmetto, persimmon, red cedar, serviceberry, and sumac. Shrubs and cactus attractive to birds for food and cover include algerita, all berry bushes (blackberry, blueberry, elderberry, hackberry, huckleberry, raspberry, snowberry), bitterbrush, buckthorn, filaree, grape, lote bush, juniper, madrone, manzanita, mountain laurel, multiflora rose, pinyon, prickly pear, spicebush, viburnums, Virginia creeper, and wisteria. Most wildflowers attract birds, as do bee balm, lupines, and sunflowers. A small area of tall ornamental or native grasses can provide yet another important type of bird habitat.

Bats are far from the blood-sucking horror legend would suggest. They have a voracious appetite for the insects they eat at night and are thought to be helpful in keeping down mosquito populations. To attract more bats to your property, erect bat houses; these simple wooden structures are widely available at garden and home centers, or you can build your own.

Bees, wasps, and other beneficial insects are vital garden friends. Bees are nature’s best pollinators, making possible the fruits and vegetables we all enjoy. Wasps, like other beneficial insects, not only prey on various destructive insects but also parasitize eggs, larvae, and adult insects. To attract wasps and other beneficial insects, plant companion herbs (especially Apiaceae herbs), flowers, and clovers at the edge of your garden. (For more on beneficial insects, see here.)


Planning and Maintaining a Healthy Garden


Choosing your garden’s physical location. To be self-sustaining, your garden should be able to defend itself from severe damage from most pests most of the time. Such natural defense is promoted by four major factors: sun, water, soil, and air circulation. Choose a sunny spot for your garden—preferably one with both morning and afternoon sun. In humid, moist, or rainy regions where fungus can be expected, morning sun is especially important to dry the dew as quickly as possible. Try to locate the garden where it will get good air circulation. Avoid low areas susceptible to pockets of fog and high locations exposed to harsh winds.




Consider Raised Beds


Whatever the condition of your soil, consider building raised beds. Although they require a modest initial investment of time and money, raised beds will pay you back in many different ways over the years. They are an excellent first step toward attaining a self-sustaining garden. Consider some of the advantages of raised beds:


	They minimize soil compaction, because you never walk on the growing medium.

	They offer oxygen more readily to plant roots, because there is little soil compaction.

	They drain better, because there is little soil compaction.

	They retain water better, because there is little soil compaction.

	They are easier to plant, weed, and maintain, because there is little or no soil compaction.

	They have greater yields because of better penetration of air, water, and sunlight; they also achieve higher germination rates for early plantings.

	They allow earlier and later planting, because they warm up earlier in spring and hold heat longer in fall.

	They allow greater root development, because of low soil compaction, good drainage, and oxygen diffusion.

	They save space. Plants can be spaced closer because you need walking space only between the beds, not between each row.




There are different types of raised beds and different ways to prepare them. My preferred method is to build a contained raised bed, 12 to 16 inches high, which allows you to sit on the edge while planting or weeding. An ideal size for a raised bed is 4 by 12 feet. This size allows you to easily reach into the center of the bed without having to stretch your arms too far or step on the soil.

You can build contained raised beds with a variety of nontoxic substances (e.g., stone, brick, concrete blocks) or with untreated wood that is naturally rot-resistant (e.g., cedar, cypress, and locust). In a food garden, never use pressure-treaded lumber. Since 1984, the EPA has directed that treated wood products not be used where they might come into contact with food, animal feed, or drinking water, either directly or indirectly, because of the possibility and increasing evidence that toxic substances will leach into the soil and enter the food chain.

Studies on treated wood have found that the chemicals chromium, copper, and arsenic leach out in significant amounts into soil, food crops, and beehives and onto hands in “wipe” tests on playground equipment. If treated lumber has been used for your raised beds, create a plastic or other barrier between the lumber and soil. You may also want to test your soil to determine the amount of leachate already present.



Testing and amending your soil. Perhaps the most critical element in a successful garden is the quality of your soil. Soil is far more than the substrate or physical structure for growing plants. It is teeming with micro and macro life—microorganisms (bacteria, fungi, algae), macroinvertebrates (insects, nematodes, slugs, earthworms), and larger macro vertebrate animals (moles, mice, gophers). It also contains a host of micro- and macronutrients that are taken up through plant roots and work to create nutrient-dense foods. These nutrients include the macro nutrients of calcium (Ca), carbon (C), hydrogen (H), magnesium (Mg), nitrogen, oxygen (O), phosphorus (P), potassium (K), and sulfur (S), and the micronutrients boron (B), chlorine (Cl), copper (Cu), iron (Fe), manganese (Mn), molybdenum (Mo), and zinc (Zn). Healthy soil is important because it enables thriving healthy plants.

In turn, according to numerous long-term studies, foods produced with organic methods (which focus on healthy soils) are consistently higher in nutritional content than food produced with nonorganic methods. More specifically, organically produced foods score higher in vitamins and phytochemicals—particularly antioxidants, carotenoids, flavonoids, and phenolic compounds, all of which are important for human health.

Finally, an important part of your soil quality is its ability to hold and transport water, along with its ability to offer sufficient air pockets that provide oxygen and pathways for growing roots. A sandy soil doesn’t hold water well, and though it may have a surfeit of air pockets, without frequent irrigation plants may die of thirst. At the opposite extreme, a heavy clay soil that is overly compacted can hold too much water and have too few air pockets, causing plants to die of rot. Plants need sufficient access to water and air pockets to thrive and produce healthy foods. To understand your soil quality and what it may need to sustain a healthy organic garden, seek the assistance of your local Cooperative Extension agent in obtaining a soil test for an organic food garden, which will give you information on your garden soil’s condition and needs for organic matter (ability to hold water), texture, and micro- and macro nutrients.

Preventing pests. Bed planning and maintenance are essential components of a pest-control program. See here for a detailed discussion of essential steps to take during the planning stage to aid in pest prevention and in finding remedies.


How to Use This Book

You can use this book in many different ways. Information is organized and cross-referenced for easy retrieval. Plants are divided into three categories: vegetables, fruits and nuts, and herbs. You will find an overview of each plant under its own entry, and an overview of insects and diseases in the charts beginning here. For major topics, particularly those concerning fruit and nut trees, we cover only the basics. For more complete discussions of these topics, consult the books listed in the bibliography. Following are explanations of the categories used in the plant entries; where entries are specific to a plant type, they are so noted.


Plant Names

The genus and species, family name (Latin and English), and the common name are listed for each plant. Latin names have been included to help you problem solve. Plants in the same family don’t always resemble each other. When planning crop rotations and preparing for insect and disease problems, therefore, it can be useful to be aware of any family ties.


Site (Fruits & Nuts Only)

Avoid planting fruit and nut trees in low pockets or in areas where fog and frost may collect. Most fruit trees require full sun. Morning sun is especially important to dry dew as rapidly as possible, which helps prevent fungus problems. Some fruit trees that are susceptible to late-frost damage are better sited on a north-sloping hill, or 12 to 15 feet away from a north wall, in order to delay budding as long as possible. To avoid nematode and verticillium wilt problems, you might choose a site where grass or cover crops have been grown for the previous 2 years.


Temperature

For germination. The optimum soil temperature for seed germination, in degrees Fahrenheit/Celsius. Seeds can germinate at temperatures outside the noted optimum range, but generally plan on longer germination at lower temperatures and shorter germination times at higher temperatures.

For growth. The optimum air temperature for plant growth, in degrees Fahrenheit/Celsius.


Soil & Water Needs

pH. On this scale of soil alkalinity/acidity, a 7.0 is neutral. Most plants will grow well in a pH range from 6.0 to 7.0. Home test kits are widely available.

Fertilizer. Organic gardeners typically fertilize twice in one season, often just with compost: once before planting and again in the middle of the growth cycle. For fruit trees, special attention is paid to the quality and extent of new growth, because this is one of the easiest ways, all other factors (e.g., light, soil, moisture, temperature) being equal, to determine whether a tree is obtaining proper nourishment. If tree growth is not within the appropriate range, it may need more nitrogen, assuming all other conditions are favorable. If tree growth is greater than the appropriate range, it might be receiving too much nitrogen.

Side-dressing. Any addition to the soil (such as fertilizer, compost, or soil amendments) after the plant is already set in the soil is considered side-dressing. To add, create a narrow furrow 1 to 3 inches deep at the plant’s drip line, or 6 inches from the plant base, whichever is greater; sprinkle the amendment into the furrow and cover with soil.

Water. The individual plant’s watering needs: heavy = 1 gallon per square foot, or 1.4 to 1.6 inches per week; medium = 3⁄4 gallon per square foot, or 1 to 1.2 inches per week; and low = approximately 1⁄2 gallon per square foot, or 0.8 inch per week.


Measurements

Planting depth. Best planting depth for germination and root lodging.

Root depth. When possible, a range of average to maximum recorded root depth has been given. If a range isn’t given, the average root depth has been provided. The better worked your soil is, the deeper the roots extend, but ideally you shouldn’t till more than 3 to 6 inches once a bed is established.

Height. The maximum height the plant is likely to grow to under optimal growing conditions. Different varieties are likely to have different heights, hence a range is given for planning purposes. Place taller plants toward the middle of a bed and shorter plants on the outer edges.

Breadth. The maximum breadth that the plant is likely to grow under optimal growing conditions. Different varieties may have different breadths, hence a range is given for planning purposes. Plan parallel rows to allow sufficient space for the maximum breadth of both plants.

Space between plants. In beds: This is the closest spacing recommended between plants under optimal conditions in raised beds and any other garden in which plants are spaced close together. (Note: If your climate is damp and humid, you should probably use broader spacing to allow for more air circulation and sun penetration, which prevent fungal and other diseases.)

In rows: Spacing recommended between plants in conventional rows, as opposed to raised beds.

Space between rows. Spacing needed between conventional rows.


Propagation (Herbs)

Whether perennial or annual, herbs can often be propagated at home. Some herbs, for example, go “to seed” at the end of their growing season and can be propagated by saving the dried seed for replanting next year. Other perennial herbs are propagated by dividing the roots or taking cuttings for rooting in water or a moist growing medium. Some perennials tend to peter out after several years and need to be divided and replanted to retain their vigor.


Growing & Bearing (Fruits & Nuts)

Bearing age. The average number of years required for a fruit or nut tree to bear fruit from the time of planning in your garden. Bearing age may vary among cultivars of the same fruit or nut; be aware of this at the time of purchase.

Chilling requirement. The number of hours a fruit or nut tree needs below a certain temperature, usually 45°F/8°C, before it will blossom. Trees with lower chilling requirements bloom earlier and, therefore, are more susceptible to late-spring frosts.

Pollination. Many fruit and nut trees require pollination, some by the same variety or cultivar of tree and some by a different cultivar in the same family. For cross-pollination to occur, the trees must be flowering at the same time, so check a catalog or nursery to be sure that you have correctly matched trees that can pollinate each other. Some fruits and nuts may be self-fruitful and therefore do not require pollination by another tree.


Shaping (Fruits & Nuts)

Training. It is possible to train certain berries and fruit trees to grow in a two-dimensional form by pruning and training the plant along a multistrand wire structure. For grapes, raspberries, and blackberries, this may be done to increase air circulation to reduce fungal diseases, improve ease of harvest, and improve ability to manage and prune the fruiting canes. For fruit trees, this is usually done for aesthetic purposes, but it can also ensure good air circulation.

Pruning. Major pruning is almost always done when a tree is dormant. Prune new transplants only after the first year of growth. Pruning at the time of transplanting to bring a tree’s top growth into balance with root growth was once recommended, but research now shows that such pruning can stunt a tree’s growth for years. Summer pruning is usually limited to balanced thinning to ensure high-quality fruit.

A major goal of pruning is to remove diseased, damaged, dead, and disfigured material. Judicious pruning can also increase light penetration and air circulation for better-quality fruit and better disease control. Compost pruned material, unless it is diseased, in which case it should be destroyed.

The information provided on pruning is primarily intended as a reminder for the experienced gardener. Both a science and an art, pruning is above all a visual experience and, in my opinion, cannot be taught without diagrams and hands-on experience. (For books with more extensive discussions of pruning, consult the bibliography. Pruning Made Easy by Lewis Hill is an excellent choice.)


First Seed-Starting Date (Vegetables & Herbs)

The seed-starting dates in most catalogs and books are based on a national average. Some may even break down starting dates by USDA hardiness zone. Such dates are not necessarily the best for your backyard, however, because your microclimate may differ significantly from these average temperatures. The formulas included enable you to calculate the seed-starting dates appropriate for your particular garden, no matter your location and no matter how idiosyncratic your microclimate. They also give you the flexibility to plant varieties of the same vegetable that have different maturation times. These formulas should increase your confidence that seed started will grow safely to maturity. After you’ve done several trials, feel free to substitute into the equation your own numbers for each variable.

Germinate. The average number of days for a seed to germinate, which is when green shoots emerge through the soil.

Transplant. The average number of days after germination that the plant needs to grow inside until it is transplanted outside. (Note: This number includes the 4 to 7 days that may be needed for hardening off.)

Last frost date. Average date of last frost in spring, available from your local Extension agent. If possible, keep records to determine the average last frost date for your own area.

Days before/after last frost date. The average number of days before (or after) the last frost date that a plant can tolerate living in outdoor soil. Use this number to determine the approximate dates you should transplant seedlings outside. This number also gives you a more precise measurement of the plant’s frost hardiness. Because different sources suggest different setting-out dates, I’ve given the broadest possible range.

Maturity. The average number of days required for a plant to reach horticultural maturity for harvest. For plants that are transplanted, the plant will need the number of days noted under “Maturity” to complete maturation for harvest. If you don’t want to start your seeds inside and prefer to direct-sow outside, calculate the total days to horticultural maturity by adding together the Germinate, Transplant, and Maturity.

Short-day factor. Horticultural maturity times noted in seed catalogs assume long days and warm temperatures. For late-summer or fall plantings of many vegetable species, you need to adjust horticultural maturity times by 2 weeks to accommodate shorter and cooler days. Some species, like the radish, require short days to form and don’t need such adjustments. When possible, I have noted which species require an SD factor adjustment.

Frost tender. An additional 2-week adjustment for frost-tender vegetables, which need to mature at least 2 weeks before frost in order to produce a full harvest.

First frost date. Average date of first frost in autumn, available from your local Extension agent. If possible, keep records to determine the average FFD for your own area.


Important Note on Cross-Referencing

For planning purposes, all allies, companions, and incompatibles in this text are cross-referenced. If a source says that squash hinders potato growth, for example, that does not necessarily mean that potatoes hinder squash growth. Still, if one plant is alleged to harm the growth of another, they should be considered incompatible. So in this text, squash is listed as an incompatible in the potato entry and vice versa. The same cross-referencing is done for companions and allies.




Insect and Disease Pests

No matter how many insects and diseases are listed in each plant entry, you are unlikely to encounter more than a few in your garden at one time. The diseases listed in each entry are limited to those that are transmitted by an insect vector, are highly infectious, or for which there are remedies over and above the standard preventive measures described here. Insect, animal, and disease pests are described in more detail in Chapter Five.


Allies

In the context of this book, allies are plants purported to actively repel insects or to enhance the growth or flavor of the target plant. Chapter Six offers important caveats on allies and a listing of the reputed function of each, which may be helpful in determining if it will be useful in your garden.

Some evidence. The effects of these allies have been tested in field trials. If the source and location of the field test are unknown, the claim is listed as anecdotal because its relative merits are unknown. This is an important distinction, because a plant that may function as an ally when tested in the tropics may not offer the same benefits in northern Maine. The names of research sources are listed when possible.

Anecdotal. Allies classified as anecdotal have not undergone scientific testing or field trials and often hark back to tradition, folklore, and word of mouth. Presumably, for most of these anecdotal sources, positive correlations have been made, which have prompted the perpetuation of the information. Keep in mind that observations made at an unknown place and time are far from hard evidence. Use of allies categorized as anecdotal would constitute experimentation.


Companions

Companions are alleged to share space and growing habits well but do not necessarily play an active role in each other’s insect protection or growth. Use your garden as a test bed. Some companions may work well, and others not at all. One might even prove a true ally by offering insect protection.



Incompatibles

Incompatibles are alleged to play an actively negative role in each other’s growth by diminishing vigor or flavor, increasing the risk of insect or disease invasion, or decreasing yields. Although these claims may not be conclusive, it may be safer to avoid planting alleged incompatibles near one another.


Harvest

Outlines when and how to harvest and includes special tips on how to recognize that a vegetable is ready for harvest. Special preparations or directions for curing the vegetable before eating or storing are also provided.

If for health purposes you are concerned about nitrate levels in your vegetables, not to worry. Studies show that the way you harvest can help to reduce nitrate levels. The morning of harvest, use a long pitchfork or another implement to break up the soil around the vegetables, severing the roots; this stops nitrogen uptake. Then simply harvest crops late the same day, when nitrate levels are at their lowest.


Storage Requirements

Here you’ll find tips on the best ways to store the edible harvest.

Fresh. How long fresh harvest will keep, at optimum storage temperature and humidity.

Preserved. The number of months the harvest will keep by specific preservation methods.

Note: Portions of the storage information are reprinted from Donald N. Maynard and George J. Hochmuth, eds., Knott’s Handbook for Vegetable Growers, Fourth Edition, and from Jeff Ball, The Self-Sufficient Suburban Gardener.


Rootstocks (Fruits & Nuts Only)

Most fruit and some nut trees sold today are grafted onto a rootstock. Grafting seeks to combine the desired fruit variety with a rootstock that controls the ultimate size of the tree. A more rapid form of propagation than seed starting, grafting also is beneficial because it hastens the onset of bearing. Rootstocks are numerous and not easy to sort through because most nursery catalogs and books mention certain characteristics and omit others, making it difficult to get an overview. Choice of rootstock should depend on such things as desired tree size, the natural growing height of the tree variety, soil drainage, soil fertility, and the specific insect and disease problems in your area. When buying a tree, find out what rootstock it is attached to, if any, and the growing characteristics of the root-stock, as this will affect things such as tree size, how early it bears, and disease resistance. To determine which rootstock is best for your garden, consult reliable nurseries.




Chapter Two vegetables



“A seed wants to grow,” a Native American farmer in northwest Arizona once told me. I was stunned. After learning so much about when and how to grow and sustain a garden, it was a revelation that a seed wants to grow. It has everything it needs within the seed coat and just needs our help with three things: water, warmth, and light. We can plan and organize all we want, but in the end the seed does the real work of transforming sun and water into food that keeps us alive.



[image: Decorative image]



This new clarity about a seed’s programming and readiness to sprout was liberating. One year when work and weather prevented me from planting my garden at the typical time, I remembered this lesson and decided that an unprecedented 2-month delay should not deter me. And I learned four things: The seeds still wanted to grow, harvest was delayed by fewer days than the planting delay, yields seemed about the same as prior years, and a very late planting avoided squash bugs.

So be brave and bold in trying new things. A garden is very forgiving. Let the seeds and their desire to grow be a source of great joy, learning, and discovery.




Artichoke


Cynara scolymus

Asteraceae (Sunflower Family)

Artichoke is a cool-season crop, tender to frost and light freezes. Plan an average of three plants per person. In warm climates with mild winters, artichoke is grown as a perennial; in cold climates, as an annual. Choose a sunny, sheltered location. Add plenty of compost or rotted manure to the soil before planting and again when the plants are 6 to 8 inches high. In cold climates, plant artichokes in large containers to keep the roots alive through winter. In warm climates, cut the plants to the ground in fall. In cooler areas, to prepare for winter either cut the plants to the ground and bring containers indoors, or cut them to 15 to 20 inches above the ground, bend over the stalks, mulch heavily with leaves, and cover with a waterproof tarp or basket.

Some recommend removing side shoots during the growing season. This increases the size of the central head but reduces overall yield. One gardener harvested almost 30 heads from just the side shoots of one plant. If not harvested for your table, the bud will blossom into beautiful purple-blue flowers suitable for arrangements.



	Temperature
For Germination: 60°F–70°F/16°C–22°C

For Growth: 60°F–65°F/16°C–19°C



	Soil & Water Needs
pH: 6.5

Fertilizer: Heavy feeder, lots of well-rotted manure or compost

Side-Dressing: Every 3–4 weeks

Mulch: Apply over winter, and when plants are 6"–8" high.

Water: Heavy



	Measurements
Planting Depth: Set buds just above the soil surface.

Root Depth: More than 4'

Height: 3'–6'

Breadth: 3'–6'

    Space between Plants:

    
        	In beds: 2'–3'

        	In rows: 4'–6'

    

Space between Rows: 6'–8'



	
Propagation
Seed or suckers. To propagate by sucker, use a trowel to slice off the parent plant’s 10"-tall suckers, each with a section of root. In warm climates, plant the suckers in a 4" hole. In cold climates, plant the suckers in a pot to overwinter indoors.



	Pests
Aphid, plume moth, slug



	Diseases
Curly dwarf (virus), southern blight, verticillium wilt



	Allies
None




	Companions
Brassicas




	Incompatibles
None




	First Seed-Starting Date
Start 6 weeks before the last frost date in 4"-deep pots in an area where the temperature is about 65°/19°F. When germinated, put in full sun where the temperature is around 50°F/10°C for 9–10 days. Transplant when 4 true leaves have appeared.




	Harvest
When heads are still closed, about the size of an orange, and while the stem 2" below the bud is still supple, cut off 1"–2" of stem with the head. Heads that have already opened are tough. Always harvest the central bud first. After harvest, cut the stems to the ground, or cut to 12" above the ground to encourage side shoots. Side shoots produce buds smaller than the first central bud.














	
Storage Requirements







	
Store in a paper bag in the refrigerator to increase humidity and avoid drying out.





	
Fresh





	
Temperature


	
Humidity


	
Storage Life





	
32°F/0°C


	
95%–100%


	
2–3 weeks





	
Preserved





	
Method


	
Taste


	
Shelf Life





	
Canned hearts


	
Good


	
12+ months





	
Frozen hearts


	
Good


	
4+ months





	
Dried


	
N/A


	
N/A












Asparagus

Asparagus officinalis

Liliaceae (Lily Family)

Asparagus is a perennial, early-spring crop. Plan an average of 10 plants per person. Best planting time is early spring. Plant in a sunny spot protected from the wind. Because asparagus roots often extend both downward and outward 5 to 6 feet, plant in deeply rototilled soil that has incorporated green manure and compost. Traditionally, roots are planted in furrows 8 to 10 inches deep and 10 inches wide. Spread the roots, cover the crowns with 2 to 3 inches of sifted compost and humus, and water well. As the plant grows through summer, add more soil, but do not cover the tip. If you prefer to plant individually, dig holes 8 to 10 inches deep and 5 inches wide, then proceed with the same method for furrow planting.

Every spring, asparagus rows should be “ridged” by drawing up several inches of topsoil or, better, newly applied compost. This counters the tendency of the crown to get too close to the surface. After harvest, sow a cover crop of cowpeas or other legume between the asparagus rows, which discourages weeds and adds to the organic matter when dug under. University of Minnesota trials have shown that fall plantings of 9- to 11-week-old seedlings equal or exceed the growth of spring transplants. Carl Cantaluppi of the University of Illinois confirmed that you can increase yields by up to 40 percent by planting crowns at a depth of 5 to 6 inches, rather than at 10 to 12 inches. He also claims that asparagus is not a heavy nitrogen feeder because the ferns return most of the nitrogen to the soil. Decide for yourself.



	Temperature
For Germination: 60°F–85°F/15°C–30°C

For Growth: 60°F–70°F/16°C–22°C



	Soil & Water Needs
pH: 6.0–8.0

Fertilizer: Heavy feeder, apply compost to first-year beds in autumn, and again after harvest to established beds in spring. Apply fish emulsion twice yearly. Beds may need P and K before planting, and N after planting.

Mulch: Use straw or light material during winter and remove it in spring. Use compost during the growing season.

Water: Heavy



	Measurements
Planting Depth: 8"–10" (see above)

Root Depth: More than 4'

Height: 3'–8' (fern growth, depending on soil and climate)

Breadth: 2'–4' (fern growth, depending on soil and climate)

    Space between Plants:


	In beds: 12"

	In rows: 15"–18"



Space between Rows: 3'–4'



	Average Bearing Age
3 years from seeds, 2 years from crowns




	Pests
Aphid, asparagus beetle (early May), cucumber beetle, garden centipede, gopher, Japanese beetle, mite, slug, snail, spotted asparagus beetle




	Diseases
Asparagus rust, fusarium wilt




	Allies
Uncertain: Basil, goldenrod, nasturtium, parsley, pot marigold, rye, tomato



	Incompatibles
Onion family, weeds (during first 6 weeks of asparagus growth)




	Harvest
When spears are 3⁄8" thick and 6"–8" high, cut spears 1⁄2" below the soil surface to lessen the chance of disease and pest infestation. Heads should be tight and spears brittle. Stop harvesting when stalks are less than 3⁄8" thick. When grown from roots, do not harvest the first year. Let the plants go to foliage, and when they brown in fall, cut them to ground level. The second year, harvest spears for about 4 weeks. In following years, the harvest will continue for 8–10 weeks.














	
Storage Requirements







	
Wrap spears in moist towels or stand upright in a glass of water, then refrigerate in plastic bags. Blanch asparagus before freezing it.





	
Fresh





	
Temperature


	
Humidity


	
Storage Life





	
32°F–35°F/0°C–2°C


	
95%–100%


	
2–3 weeks





	
Preserved





	
Method


	
Taste


	
Shelf Life





	
Canned


	
Good


	
12+ months





	
Frozen


	
Excellent


	
12 months





	
Dried


	
Fair


	
12+ months












Dried Beans

Phaseolus vulgaris

Fabaceae (Pea Family)

Beans are a warm-season crop, tender to light frosts and freezes. Plan an average of 10 to 20 plants per person. Cold, wet weather fosters disease. To prevent disease, do not sow or transplant too early, touch the plants when wet, or touch healthy plants after working with diseased ones. Most dried beans, whether bush or semi-vining, require long growing seasons. To direct-sow them, layer grass mulch 4 to 6 inches deep on the bed in fall. This will decompose to about 2 inches by spring, keep the soil warm 6 inches deep, and won’t pull nitrogen out of the soil, slowing you to plant earlier in spring. (See Snap Beans, for comments on presoaking and inoculation.) Dried beans are very high in protein. Like other legumes, soybeans and cowpeas are excellent green manure crops that enrich soil with organic matter and nitrogen.



	Temperature
For Germination: 60°F–85°F/16°C–30°C

For Growth: 60°F–75°F/16°C–24°C



	Soil & Water Needs
pH: 6.2–7.5

Fertilizer: Light feeder. Because bean plants fix N when inoculated properly, they should require low N. After the plant flowers, apply fertilizer low in N, medium P and K. Avoid low K at all times.

Water: Average and constant



	
Measurements
Planting Depth: 1"

Root Depth: 36"–48"

Height: 10"–24"

Breadth: 4"–8"

Space between Plants: 2"–6"

Space between Rows: 12"–30"; 8" on center in raised beds



	Pests
Aphid, bean leaf beetle, beet and potato leafhopper, cabbage looper, corn earworm, cucumber beetle, cutworm, flea beetle, garden webworm, Japanese beetle, leaf-footed bug, leaf miner, Mexican bean beetle, mite, root-knot nematode, seedcorn maggot, slug, tarnished plant bug, thrips, webworm, weevil, whitefly, wireworm




	Diseases
Anthracnose, bacterial blight and wilt, bean mosaic, common mosaic, curly top, damping off, powdery mildew, rust, southern blight, white mold, yellow mosaic. (Note: If legal, burn diseased plants.)




	Allies
Some Evidence: Goosegrass, red sprangletop, sorghum mulch (for cowpeas)

Uncertain: Catnip, celery, chamomile, corn, goldenrod, marigold, nasturtium, oregano, potato, rosemary, savory



	Companions
Beet, cabbage, carrot, celery, corn, cucumber, eggplant, pea, potato, radish, strawberry




	Incompatibles
Fennel, garlic, gladiolus, onion family




	Harvest
Wait until the plant’s leaves have fallen in autumn to pick dry pods or to pull the entire plant. Harvest before the first frost. Soybeans and limas, however, should be picked when any split pods are spotted because beans often drop from the shells as they dry. Cure for several weeks in a well-ventilated area, piling them on screens or slatted shelves. Beans are dry and ready to thresh when they don’t dent when bitten. Following are four methods of threshing.


	Thrash the plant back and forth inside a clean trashcan.

	Place the plant in a large burlap bag with a hole in the corner and flail.

	Put plants in a cone-shaped bag, tie the bottom, and walk or jump on the bag.

	Put the beans into a bag with a hole in the bottom and tie the bottom closed. Hang the bag from a tree and beat well, then untie the hole. With the help of a good wind, the chaff will blow away and the beans will fall into a container placed below.






	Storage Requirements
Remove all bad beans. Place on shallow trays and heat at 170°F–180°F/ 77°C–83°C for 10–15 minutes. Cool. Store in a cool, dry area in tight jars. To avoid weevil damage, see here.















	
First Seed-Starting Date





	
Transplant or direct-sow when soil temperature is 60°F/16°C.







	
Germinate


	
+ Transplant


	
– Days after LFD


	
= Count Back from LFD





	
4–10 dayss


	
+ 21–28 days


	
– 0–10 days


	
= 25–28 days



















	
Last Seed-Starting Date







	
Germinate


	
+ Transplant


	
+ Maturity


	
+ SD Factor


	
+ Frost Tender


	
= Count Back from FFD





	
4–10 days


	
+ 0 (direct)


	
+ 98–125 days


	
+ 14 days


	
+ 14 days


	
= 130–163 days
















Lima Beans

Phaseolus lunatus

Fabaceae (Pea Family)

Lima beans are a warm-season crop, very tender to frost and light freezes. Plan an average of 10 to 20 plants per person. For every 2 pounds of filled pods, you should get 1 pound of shelled beans. Limas are more sensitive to cold soil and calcium deficiency than are snap beans. Limas don’t like transplanting, so it’s often recommended to sow them directly in the beds; however, seeds will not germinate if the soil isn’t warm enough. (See Snap Beans, for comments about presoaking, inoculation, and cold, wet weather.) For direct sowing, plant five to six seeds in a hill and thin to 3 to 4 inches.

Bush beans usually mature more quickly than pole beans and are determinate, with one clean harvest. Pole limas generally have better flavor and are indeterminate, with a continuous harvest, but they require a trellis and some extra effort. Bush limas don’t do well in wet weather; they develop an unpleasant earthy taste if pods touch the ground. Corn plants can provide a substitute support for nonrampant pole beans; plant the beans between 6- to 8-inch-tall corn plants.











	
First Seed-Starting Date







	
Germinate


	
+ Transplant


	
– Days after LFD


	
= Count Back from LFD





	
7–18 days


	
+ 21–35 days


	
– 14–28 days


	
= 14–25 days



















	
Last Seed-Starting Date







	
Germinate


	
+ Transplant


	
+ Maturity


	
+ SD Factor


	
+ Frost Tender


	
= Count Back from FFD





	
7–18 days


	
+ 0 (direct)


	
+ 60–80 days


	
+ 14 days


	
+ 14 days


	
= 95–126 days









	Temperature
For Germination: 65°F–85°F/19°C–30°C

For Growth: 60°F–70°F/16°C–22°C



	Soil & Water Needs
pH: 6.0–7.0

Fertilizer: Light feeder. Beans fix N when inoculated properly, so most need low N, medium P and K.

Side-Dressing: 4 weeks after planting, apply a balanced or low N fertilizer, or compost.

Water: Average, constant



	
Measurements
Planting Depth: 11⁄2" to 2"

Root Depth: 36"–48"

    Height:


	Pole: 8'–15'

	Bush: 10"–18"



    Breadth:


	Pole: 6"–8"

	Bush: 4"–8"



    Space between Plants:

    
        	Pole: 6" (in beds); 10"–18" (in rows)

        	Bush: 4"–6" (in beds); 6"–8" (in rows)

    

Space between Rows: 36"–48"



	Support Structures
Use a 6' post, A-frame, tepee (3 poles tied at the top), or trellis for pole beans.




	Pests
Aphid, bean leaf beetle, beet and potato leafhopper, cabbage looper, corn earworm, cucumber beetle, cutworm, flea beetle, garden webworm, Japanese beetle, leaf-footed bug, leaf miner, Mexican bean beetle, mite, root-knot nematodes, seedcorn maggot, slug, tarnished plant bug, thrips, webworm, weevil, whitefly, wireworm




	Diseases
Anthracnose, bacterial blight and wilt, bean mosaic, common mosaic, curly top, damping off, powdery mildew, rust, southern blight, white mold, yellow mosaic. (Note: If legal, burn diseased plants.)




	Allies
Some Evidence: Goosegrass, marigold, red sprangletop

Uncertain: Catnip, celery, corn, nasturtium, oregano, potato, rosemary, savory



	Companions
Carrot, corn, cucumber, eggplant, lettuce, pea, radish

Bush only: Beet, all brassicas, strawberry




	Incompatibles
Fennel, garlic, onion family

Pole Only: Beet, all brassicas, kohlrabi, sunflower




	Harvest
For the best fresh flavor, pick beans when young. To encourage the plant to set more beans, pick when beans are bulging through pods. For dried beans, wait until pods turn brown or leaves drop in fall. Pick pods and cure for several weeks in a well-ventilated area, piling them on screens or slatted shelves. Beans are dry and ready to thresh when they don’t dent when bitten. See Dried Beans for threshing methods.

















	
Storage Requirements







	
Blanch before freezing. Store dried beans in jars in a cool, dry place.





	
Fresh





	
Temperature


	
Humidity


	
Storage Life





	
37°F–41°F/3°C–5°C


	
95%


	
5–7 days





	
Preserved





	
Method


	
Taste


	
Shelf Life





	
Canned


	
Fair


	
12+ months





	
Frozen


	
Excellent


	
12 months





	
Dried


	
Excellent


	
12+ months












Snap Beans

Phaseolus vulgaris

Fabaceae (Pea Family)

Beans are a warm-season crop, tender to light frosts and freezes. Plan an average of 10 to 20 plants per person. Bush beans are usually determinate with one clean harvest, so plant every 10 days for continuous harvest. Pole beans are usually indeterminate with a continuous harvest for 6 to 8 weeks if kept picked, so only one planting is necessary. Bean roots don’t tolerate disturbance so handle seedlings minimally. Plant outside at the same depth they grew in the pot.

Some gardeners recommend presoaking seeds before planting, but research indicates that presoaked seeds absorb water too quickly, causing the outer coats to spill out essential nutrients, which encourages damping-off seed rot. Yields can increase 50 to 100 percent by inoculating with Rhizobium bacteria. To inoculate, simply roll seeds in the powder. Cold, wet weather fosters disease, so do not sow or transplant too early, touch plants when wet, or touch healthy plants after working with diseased ones. Pinch off the growing tips of pole beans when plants reach the top of their support.











	
First Seed-Starting Date







	
Germinate


	
+ Transplant


	
– Days after LFD


	
= Count Back from LFD





	
4–10 days


	
+ 21–28 days


	
– 7–14 days


	
= 18–24 days



















	
Last Seed-Starting Date







	
Germinate


	
+ Transplant


	
+ Maturity


	
+ SD Factor


	
+ Frost Tender


	
= Count Back from FFD





	
4 –10 days


	
+ 0 (direct)


	
+ 48–95 days


	
+ 14 days


	
+ 14 days


	
= 80–133 days










	Temperature
For Germination: 60°F–85°F/16°C–30°C

For Growth: 60°F–70°F/16°–22°C



	Soil & Water Needs
pH: 6.2–7.5

Fertilizer: Because bean plants fix N when inoculated properly, they should require low N; after they flower, apply light N, avoid low K.

Water: Low until the plant flowers, then average



	
Measurements
    Planting Depth:

    
    	Spring: 1"

    	Fall: 2"

    

Root Depth: 36"–48"

    Height:

    
    	Pole: 8"–15"

    	Bush: 10"–24"

    

    Breadth:

    
    	Pole: 6"–8"

    	Bush: 4"–8"

    

    Space between Plants:

    
    	Pole: 6" (in beds); 12" (in rows)

    	Bush: 2"–4" (in beds); 4"–6" (in rows)

    

Space between Rows: 18"–36" (pole or bush)




	Support Structures
Use 6' posts, A-frame, tepee (3 poles tied together at the top), or trellis to support pole beans.

For an alternate support, plant nonrampant pole beans between corn that isn’t too densely planted, when the corn is 6"–8" tall.




	Pests
Same as for Lima Beans (see here), with the addition of the European corn borer




	Diseases
Anthracnose, bacterial blight and wilt, bean and common mosaic, curly top, damping off, powdery mildew, rust, southern blight, white mold, yellow mosaic. (Note: If legal, burn diseased plants.)




	Allies
Some Evidence: Goosegrass, red sprangletop

Uncertain: Catnip, celery, corn, marigold, nasturtium, oregano, potato, rosemary, savory



	Companions
Pole and Bush: Carrot, chard, corn (corn rows can be windbreaks for dwarf beans), cucumber, eggplant, pea, radish, strawberry

Bush Only: Beet, all brassicas



	Incompatibles
Pole and Bush: Basil, fennel, garlic, gladiolus, onion family

Pole Only: Beet, all brassicas, sunflower



	Harvest
For best flavor, pick early in the morning, after leaves are dry. Harvest before seeds bulge, when beans snap off the plant and snap in half cleanly. Continual harvest is essential for prolonged bean production.

Bush, Snap: Pick when 1⁄4"– 3/8" diameter.

Filet: Pick daily and, for peak flavor, when no larger than 1⁄8" diameter, regardless of length.

















	
Storage Requirements







	
Blanch before freezing.





	
Fresh





	
Temperature


	
Humidity


	
Storage Life





	
40°F–45°F/5°C–8°C


	
95%


	
7–10 days





	
Preserved





	
Method


	
Taste


	
Shelf Life





	
Canned


	
Fair


	
12+ months





	
Frozen


	
Excellent


	
12 months





	
Dried


	
Excellent


	
24 months












Beet

Beta vulgaris

Chenopodiaceae (Goosefoot Family)

Beets are an annual cool-season crop, half-hardy to frost and light freezes. Plan an average of 10 to 20 plants per person. Most beet cultivars are open-pollinated and multigerm, where one seed yields a clump of four to five plants that need to be thinned. These multigerm seeds, also known as “seed balls,” germinate better if soaked an hour before planting.

There are three main types of eating beets: long (cylindra), medium (semiglobe), and short (globe). Cylindra types mature slowly and, because they grow as long as 8 inches, require deep soil. They can also be a good organic matter crop. For all types, look for cultivars resistant to bolting and downy mildew. Yellow and white beets are sweeter than red varieties. Newer hybrids are usually sweeter than older varieties and offer more green leaves. Most beets contain 5 to 8 percent sugar, whereas newer hybrids such as Big Red run 12 to 14 percent. Hybrids tend to mature 7 to 14 days earlier, are more upright, and tend to have higher yields.

Like kale and some other vegetables, in hot weather most beets get tough, woody, and develop an “off” flavor. An exception, according to some, is Detroit Crimson Globe. If your summers are hot, generally choose a variety that matures in 45 to 60 days. In greenhouses, beets are often grown for their greens only.











	
First Seed-Starting Date





	
Transplant or direct-sow when soil temperature is 60°F/16°C.







	
Germinate


	
+ Transplant


	
– Days after LFD


	
= Count Back from LFD





	
5–10 dayss


	
0 (direct)


	
– 9–18 days


	
= 14–28 days



















	
Last Seed-Starting Date







	
Germinate


	
+ Transplant


	
+ Maturity


	
+ SD Factor


	
+ Frost Tender


	
= Count Back from FFD





	
5–10 days


	
+ 0 (direct)


	
+ 55–80 days


	
+ 14 days


	
0 days


	
74–104 days










	Temperature
For Germination: 50°F–85°F/10°C–30°C

For Growth: 60°F–65°F/16°C–19°C



	Soil & Water Needs
pH: 5.8–7.0 (5.3 to deter scab)

Fertilizer: Heavy feeder. Needs high P; avoid high N; good tops may mean the roots are poorly developed and the plant is getting too much N.

Side-Dressing: Every 2 weeks provide a light and balanced feeding; when tops are 4"–5" use low N.

Water: Average and evenly moist



	Measurements
Planting Depth: 1⁄4"

Root Depth: 24"–10'

Height: 12"

Breadth: 4"–8"

    Space between Plants:

    
    	In beds: 3"–4"

    	In rows: 6"

    

Space between Rows: 18"–24"



	Pests
Mostly pest-free; occasional beet leafhopper, carrot weevil, earwig (seedlings), garden webworm, leaf miner, mite, spinach flea beetle, whitefly, wireworm



	Diseases
Mostly disease-free; occasionally cercospora, downy mildew, leaf spot, rust, scab




	Allies
Uncertain: Broccoli, garlic, onion family



	Companions
All brassicas, bush beans, head lettuce




	Incompatibles
Field mustard, all pole beans




	Harvest
In late June, or before the hot season enters its prime, scrape some soil away from the beets to check their size. Pull or dig when the beets are 1"–2" across. They can become tough and woody flavored when allowed to grow much larger, depending on the variety.














	
Storage Requirements







	
Remove all top greens, leaving about 1" of stem with the beet. Do not wash. Pack beets in straw or moist sand. Beets can also be left in the ground and dug up from under the snow.





	
Fresh





	
Temperature


	
Humidity


	
Storage Life





	
32°F/0°C


	
98%–100%


	
4–7 months topped; 10–14 days bunched





	
Preserved





	
Method


	
Taste


	
Shelf Life





	
Canned


	
Good


	
12+ months





	
Frozen


	
Fair


	
8 months





	
Dried


	
Fair


	
12+ months












Broccoli

Brassica oleracea

Botrytis Group

Brassicaceae (Mustard Family)

Broccoli is an annual cool-season crop, hardy to frost and light freezes. Plan an average of 5 to 10 plants per person. Transplant seedlings when they’re 6 inches high, and place in the ground 1 inch deeper than they were grown in the pots. Broccoli is usually sensitive to heat. If the weather is too hot, it will flower quickly and won’t produce an edible head. Cover with fabric immediately after planting. This not only protects broccoli from pests but also helps trap heat for early plantings. To prevent spreading clubroot and other soilborne diseases, don’t compost brassica roots. Some gardeners won’t compost any part of a plant in the brassica family. Pull and destroy infected plants. Also, rotate the placement of brassica plants in your garden so they aren’t in the same 10-foot radius for at least 3 years. Some experts recommend a rotation of 7 years.











	
First Seed-Starting Date







	
Germinate


	
+ Transplant


	
– Days after LFD


	
= Count Back from LFD





	
4–10 days


	
+ 21–28 days


	
– 7–14 days


	
= 18–24 days



















	
Last Seed-Starting Date







	
Germinate


	
+ Transplant


	
+ Maturity


	
+ SD Factor


	
+ Frost Tender


	
= Count Back from FFD





	
4 –10 days


	
+ 0 (direct)


	
+ 48–95 days


	
+ 14 days


	
+ 14 days


	
= 80–133 days










	Temperature
For Germination: 50°F–85°F/10°C–30°C

For Growth: 60°F–65°F/16°C–19°C



	Soil & Water Needs
pH: 6.0–7.5 (7.2 deters clubroot)

Fertilizer: Heavy feeder. Before planting, add compost to the soil. If clubroot is a problem, raise the pH by adding lime or taking other measures (see Acid Soil).

Side-Dressing: When buds begin to form, side-dress the plant with compost.

Water: Medium and evenly moist



	Measurements
Planting Depth: 1⁄4"

Root Depth: 18"–36"

Height: 18"–4'

Breadth: 15"–24"

    Space between Plants:

    
    	In beds: 15"

    	In rows: 18"–24"

    

Space between Rows: 24"–36"



	
Pests
Aphid, cabbage butterfly, cabbage looper, cabbage maggot, cutworm, diamondback moth, flea beetle, harlequin bug, imported cabbageworm, mite, cabbage maggot, slug, weevil, whitefly




	Diseases
Alternaria leaf spot, black leg, black rot, clubroot, damping off, downy mildew, leaf spot, rhizoctonia, yellows




	Allies
Some Evidence: Candytuft, celery, collard greens, mint, shepherd’s purse, thyme, wormseed mustard

Uncertain: Catnip, chamomile, dill, garlic, nasturtium, onion family, radish, rosemary, sage, savory, tansy, tomato, wormwood



	Companions
Artichoke, beet, bush beans, chard, cucumber, lettuce, pea, potato, spinach




	Incompatibles
Pole lima and snap beans, strawberry, tomato (latter may also be an ally)




	Harvest
Harvest when the heads are dark green, or dusky violet for purple varieties. If heads turn yellow, you’ve waited too long. For most varieties, small compact heads offer the best flavor. The exception is Romanesco, whose head can grow up to 1' in breadth and whose natural color is chartreuse. Harvest the central head first. Some varieties will produce side shoots that develop small head clusters; these plants will provide for 1–2 months, or until frost. Cut the stalk so that several inches remain on the plant.














	
Storage Requirements







	
Fall crops are better than summer crops for freezing.





	
Fresh





	
Temperature


	
Humidity


	
Storage Life





	
32°F/0°C


	
95%–100%


	
10–14 days





	
32°F–40°F/0°C–5°C


	
80%


	
1 month





	
Preserved





	
Method


	
Taste


	
Shelf Life





	
Canned


	
Fair


	
12+ months





	
Frozen


	
Good


	
12 months





	
Dried


	
Fair


	
12+ months












Brussels Sprouts

Brassica oleracea

Gemmifera Group

Brassicaceae (Mustard Family)

Brussels sprouts are an annual cool-season crop, hardy to frost and light freezes. Plan an average of two to eight plants per person. There are two basic types of Brussels sprouts varieties: (1) the dwarf, which matures early and is winter hardy but more difficult to harvest; and (2) the taller, which is less hardy but easier to harvest. Brussels sprouts have shallow roots, so as they become top-heavy you may need to stake them, particularly if exposed to strong winds.

As with other brassicas, Brussels sprouts are susceptible to pests and diseases that must be kept under control early in the season. Row covers are one of the easiest pest controls to use, provided no pest eggs are already present. To prevent spreading soilborne diseases, don’t compost brassica roots. Rotate at least on a 3-year basis, or optimally on a 7-year basis.

This vegetable is high in calcium and iron, as well as a good source of vitamins A and C.











	
First Seed-Starting Date







	
Germinate


	
+ Transplant


	
+ Days before LFD


	
= Count Back from LFD





	
3–10 days


	
+ 28–49 days


	
+ 14–21 days


	
= 45–80 days



















	
Last Seed-Starting Date








	
Germinate


	
+ Transplant


	
+ Maturity


	
+ SD Factor


	
+ Frost Tender


	
= Count Back from FFD





	
3–10 days


	
+ 21 days


	
+ 80–100 days


	
+ 14 days


	
+ 0 days


	
= 118–145 days









	Temperature
For Germination: 50°F–80°F/10°C–27°C

For Growth: 60°F–65°F/16°C–19°C



	Soil & Water Needs
pH: 6.0–7.5

Fertilizer: Heavy feeder, use compost, or 2–3 bushels of manure per 100 square feet.

Side-Dressing: Apply 2 weeks after transplanting, and twice more at monthly intervals.

Water: Medium and evenly moist



	
Measurements
Planting Depth: 1⁄4"

Root Depth: 18"–36"

Height: 24"–48"

Breadth: 24"

    Space between Plants:

    
    	In beds: 16"–18"

    	In rows: 18"–24"

    

Space between Rows: 24"–40"



	Pests
Aphid, cabbage butterfly, cabbage looper, cabbage maggot, cutworm, flea beetle, harlequin bug, mite, cabbage maggot, slug, thrips, weevil, whitefly




	Diseases
Black leg, black rot, clubroot, damping off, leaf spot, rhizoctonia, yellows




	Allies
Some Evidence: Candytuft, celery, clover (white), cover grass, French beans, mint, shepherd’s purse, thyme, weedy ground cover, wormseed mustard

Uncertain: Chamomile, dill, garlic, onion family, radish, rosemary, sage, savory, tansy, tomato, wormwood



	Companions
Artichoke, beet, pea, potato, spinach




	Incompatibles
Kohlrabi, all pole beans, strawberry, tomato (latter may also be an ally)




	Harvest
For the best sprout growth, when a node begins to bulge, remove the leaf below it. Harvest from the bottom of the stalk up. When sprouts are firm and no more than about 1" across, use a sharp knife to cut off the sprouts and remove lower leaves. Leave enough trunk so that new sprouts can grow. As the harvest slows, pinch the top of the plant to direct nutrients to the sprouts. For maximum vitamin C, harvest when the temperature is around freezing. Some say never to harvest unless you’ve had at least two frosts, because frost improves flavor. It has also been reported that sprouts can be harvested throughout summer and still be tender if continuously picked when they reach the size of marbles. If you want to harvest all at once instead of continuously, cut or pinch off the stalk top 4–8 weeks before your intended harvesttime. After harvest, remove the entire plant from the ground to minimize the chance of disease next season.

















	
Storage Requirements







	
Store the entire plant in a cool root cellar. Otherwise, leave the stalk in the ground and pick sprouts when ready to eat. Some report harvesting through the snow.





	
Fresh





	
Temperature


	
Humidity


	
Storage Life





	
32°F/0°C


	
95%–100%


	
3–5 weeks





	
Preserved





	
Method


	
Taste


	
Shelf Life





	
Canned


	
Fair


	
12+ months





	
Frozen


	
Good


	
12 months





	
Dried


	
Poor
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