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INTRODUCTION
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THIS IS THE MOST UP-TO-DATE AND COMPLETE guide to basic gardening for homeowners available today. In these pages, eight of North America’s top gardening experts—and Cool Springs Press authors—present 19 subjects of critical interest to anyone interested in learning or broadening their gardening skills. Whether your main interest is in designing landscapes and gardens, ornamental gardening to make your yard more attractive, or gardening to provide nutritious edibles for the family table, this book will become your definitive source of information. It is intended for serious beginning to intermediate gardeners, but even veteran gardeners will be intrigued by what these experts have to say about core gardening skills and common horticultural subjects.

Above all, this is a practical book that will both tell you and show you how to accomplish the routine activities of gardening, from planning and planting your garden, to routine care for the garden during the growing season, to dealing with pests and diseases, to harvesting fruits and vegetables. While many gardening books focus on regional plant species or devote large sections to some form of plant catalog, this book is different. Gardening Complete serves not only as a self-contained manual for gardening skills and information in all regions, but also as a sampler that may help you determine where to focus your gardening hobby in the future or even help you identify authors you’d like to explore further. Each of the eight authors has an impressively broad background in publishing and lecturing on gardening, and you may discover a new favorite writer in these pages. We haven’t just allowed these authorities to express their individual views—we’ve encouraged them to do so. As is true in a healthy garden, we’ve aimed at diversity for this book.

This book is not an organic gardening book per se, but if you have any previous familiarity with Cool Springs Press or any of these authors, you will know that we tend to take a low-impact approach to gardening. Thus, our authors generally offer advice that is gentle to the soil, to the environment, and to beneficial insects and animals. That is not to say our authors will agree on every subject. In these pages, you may find that there is some disagreement among authors on subjects such as fertilizing or pest control. Gardeners in general are an opinionated group, and garden writers are even more so. One gardener’s preferred method may not be another gardener’s, and that’s fine—we’d all be well advised to remember that there are always multiple ways to succeed in any endeavor.

And succeed you will if you follow the advice on the following pages. These authors have extensive experience lecturing, answering questions on radio and television call-in shows, teaching classes, and writing. They are among the most passionate gardeners you will ever meet and they have helped thousands of home gardeners just like you.

Welcome to Gardening Complete.




CHAPTER 1

BOTANY FOR GARDENERS

By George Weigel

BOTANY IS THE BRANCH OF BIOLOGY THAT FOCUSES on plant life. It’s a hands-on science that can be very helpful to a gardener because understanding how plants work can drastically cut a yard’s plant death toll.

One of the first bits of this science that gardeners encounter is how plants are named. Names matter a lot in the plant world. They’re the tools that help gardeners sort out minute botanical variations and guide us to the all-important goal of getting the right plant in the right place—the not-so-secret “secret” to successful gardening.

A gardener who ignores plant names (a rose is a rose is a rose…) is much more likely to end up with bland tomatoes and dead shrubs than gardeners who research exactly what to plant where.

Granted, plant names can make eyes glaze over in a hurry—especially when botanists, horticulturists, and other plant geeks throw around those hard-to-pronounce Latin botanical names. But plant experts don’t spout Latin just to show off (usually). They’re using it because it’s a standard system that ensures everyone is talking about the exact same plant everywhere on the planet.

Without it, you might think you’re buying a native perennial flower called bluebells (Mertensia virginica) when you’re actually getting a strappy-leafed spring bulb called bluebells (Hyacinthoides hispanica). Or when you’re talking about your stunning hollyhocks (Alcea rosea), a farm-country gardener might say, “Sounds to me like you’re talking about the outhouse plant” (also Alcea rosea).
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The “bugs” you see in your garden may include the essential pollinators, such as this bee.




WHY LATIN?

When primitive gardeners first started trying to figure out the plant world, plants were crudely named—typically by what they looked like. Early scientists began recording these plant names by 200 BC.



That worked fine until people fanned out, cultivated plants for more and more uses, and moved them to other regions. Then it became necessary to standardize names so people in one area knew what people in another were talking about.

Nailing down exact names also became more important as people began using plants medicinally. It’s very helpful to know, for example, that the frilly leafed plant you’re about to eat is Queen Anne’s lace (Daucus carota) and not poison hemlock (Conium maculatum).

A momentous advancement came in 1753 when Swedish naturalist Carolus Linnaeus published a two-volume, 1,200-page book called Species Plantarum. The book laid out a system that grouped plants into a sort of family tree, primarily by their similarity to one another in flower, fruit, and leaf.

The top of Linnaeus’s tree identified “kingdoms” to sort out plants from animals, fungi, and bacteria. Then the system went down a line of division, class, family, genus, and species to further group plants by increasingly intricate characteristics. A classification of “order” also is in the system, but it’s more significant in animals than plants.

Linnaeus used Latin names (and some Greek ones) for his naming system because that was the international language of choice in the 18th-century scientific community. (See “Botanical Order” for more information.)
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More than one plant is nicknamed bluebells, but this one is a US-native, spring-wildflower version known botanically as Mertensia virginica.
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This is a cultivar—a variation developed from a native species. On the plant tag, it would be identified as Salvia farinacea ‘Evolution’.




BOTANICAL ORDER

Kingdom. According to Linnaeus, Earth has five kingdoms. Plantae, or the plant kingdom, is one of them.




Divisions. These separate plants into broad groups with marked differences, such as mosses, ferns, conifers, cycads, and flowering plants.
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Moss is an example of a plant division.






Classes. This level breaks down the divisions by basic botanical differences, such as number of stamens in a flower (the male fertilizing organ) and how many leaves sprout from a plant’s seed.
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Basic differences in plant parts, such as this hibiscus stamen or the single leaf blade of a grass, create different classes.






Families. This level starts to group plants by specific traits. For example, the daisy family (Asteraceae) groups plants with similar star-shaped flower clusters. The rose family (Rosaceae) groups plants with similar fruiting habits and showy flowers. The mint family (Lamiaceae) groups plants by their angled or square-shaped stems.
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Rosaceae (roses) is an example of a plant family.






Genus. Each family can be broken down by even more specific traits. Genus names are often descriptive of the plants in the group, are named after the area where the plants were found, or are named after the person who discovered them.
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Hydrangea is an example of a plant genus.






Species. If a plant is botanically similar in most key ways to another plant but is different enough in one or more smaller ways, it can be designated as a different species under the same genus.
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A genus can have many different species, such as smooth hydrangea (Hydrangea arborescens), panicle hydrangea (Hydrangea paniculata), and oakleaf hydrangea (Hydrangea quercifolia).





THE REAL FUN BEGINS…

For gardeners, the naming system really starts to matter at the level of genus and species. These are the two-part, so-called botanical names you’ll see on most plant tags. These names are generally italicized with the first part, the genus, capitalized and the second part, the species, lower case. For example, Salvia nemorosa is the botanical name for a blue-blooming, spiky flower.



Some plant families have just one genus while others have scores. Likewise, some genera (the plural of genus) have just one species while others have hundreds. The Begonia genus, for example, is one of the bigger ones with more than 1,400 individual species.

The majority of genus names are descriptive of the plants in Latin and Greek. The Hemerocallis genus name for daylily, for example, has its root in the Greek words meaning “beautiful for a day.” The popular Rhododendron genus means “rose tree” in Latin and Greek. And the sunflower genus Helianthus comes from Greek words meaning—you guessed it—“sun” and “flower.”

Other genus names are linked to people (Magnolia from the 17th-century French botanist Pierre Magnol and Euphorbia from the 1st-century Greek physician Euphorbus), and a few relate to mythology (Andromeda, Nerine, and Hebe).

The species part is even more descriptive, using Latin or Greek terms for a plant’s origin, growth habit, or leaf color or shape. Thus, you might guess that a plant with chinensis in its name is native to China, or that a plant with pendula in the name has a weeping or pendulous habit.

(See “What Some of Those Latin and Greek Names Mean” for more information about botanical names.)
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Glauca means blue and pendula means weeping in this Cedrus atlantica glauca pendula (weeping blue atlas cedar).




What Some of Those Latin and Greek Names Mean

alatus = having wings

alba or albus = white

americana = of the Americas

angustifolius = narrow leaves

argentatus or argentea = silver

aureus = golden

autumnalis = relating to autumn

biflorus and bifolius = twin flowered and twin leafed

canadensis = of Canada

cardinalis = cardinal red

chinensis = of China

columnaris = column shaped

compactus = dense or compact

contortus or contorta = twisted

dentatus or dentatum = toothed

elegans = elegant

elongatus = elongated or stretched

esculentus or esculenta = edible

flexuosus or flexuosa = zigzaggy

floribunda = free flowering

foetidus = foul smelling

fragrans = fragrant

glaucus or glauca = having a grayish or blue-gray coating

globosus = rounded

gracilis = slender or graceful

grandis = showy or large

hispanicus or hispanica = of Spain

horizontalis = horizontal or flat

humilis = very dwarf

hybridus = of mixed parentage

integrifolius or integrifolia = having entire or uncut foliage

italicus or italicum = of Italy

lanceolatus or lanceolatum = lance or spear shaped

luteus or lutea = yellow

maximus or maxima = largest

mollis = soft or velvety

mucosus or mucosum = slimy

nanus or nana = dwarf or small

niger or nigra = black

nipponicus or nipponicum = of Japan

nutans = nodding

obtusus or obtusa = blunt

occidentalis = western

officinalis = medicinal

orientalis = Oriental or eastern

palmatus or palmatum = shaped like a hand (palm)

palustris = of boggy areas

pendulus or pendula = drooping or weeping

pinnatus or pinnata = feathery

plicata or plicatum = folded, pleated

pratensis = of the fields

procumbens = flat, prostate

pubescens = fuzzy

pungens = sharp, pointy

racemosus or racemose = having flowers in raceme (clustered) form

repens or reptans = creeping

reticulatus or reticulata = having netted markings

rosaceus, rosacea, rosea, or rosaceum = like a rose

ruber or rubrum = red

rugosus or rugosa = wrinkled

rupestris or rupestre = of rocks, rock preferring

sanguineus or sanguinea = blood red

scandens = climbing

sempervirens = evergreen

serratus or serrata = saw toothed

sessilis = without a stalk

setaceus or setaceum = bristly

spinosus or spinosum = spiny

striatus or striata = striped

strictus or stricta = erect, upright

sylvaticus or sylvatica = of the forest

tomentosa or tomentosum = fuzzy, wooly, furry

tuberosus or tuberosa = tubular, tuberous

variegatus or variegata = variegated

villosus or villosa = hairy

virgata or virgatum = multibranched

viridis = green

viscosum or viscosus = sticky, gummy

vulgaris or vulgarum = common

Also, whenever you see a species end in the letters ii, it’s been named after a person, such as davidii (Father Armand David), hicksii (Henry Hicks), or thunbergii (Carl Peter Thunberg). Only one i is added if the person’s name ends in er, such as bakeri or loebneri.



THE NAMING NITTY-GRITTY

The finest naming distinction of all happens with particular varieties or “cultivars” (short for “cultivated variety”). These are variations on a particular species—ones with traits that aren’t so different to land a plant in a different species but different enough to warrant an additional nametag.



Varieties and cultivars usually appear within single quotes after the two-part genus/species name, such as Nandina domestica ‘Moon Bay’, Cryptomeria japonica ‘Black Dragon’, and Salvia nemorosa ‘Caradonna’.

In recent decades, breeders and plant companies have begun patenting and trademarking their new introductions—giving them yet another name designed for clever marketing or to prevent competitors from selling the plants under the protected name. One of America’s all-time best-selling landscape plants—the Knock Out shrub rose—is one example. Amateur Wisconsin rose breeder William Radler discovered this low-care rose from a single seedling in his hybridizing hobby. The actual variety name is ‘Radrazz’, but it was patented and introduced in 2000 as Knock Out so that only the producer, Star Roses and Plants, can sell it under that name. Similarly, the Red Beauty holly—a compact type with big berries on the branch tips—and the Rozanne hardy geranium—one of the longest bloomers of any perennial flower—are examples of top-selling patented plants with obscure variety names (‘Rutzan’ and ‘Gerwat’).

Sometimes it’s hard to tell any difference from one variety to another. But other times, the differences are so striking in garden performance and appearance that you’ll think you’re looking at two entirely different species.
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Trial gardens, such as this one at Penn State University’s research farm, are good places to see differences in plant performance.



That’s why it’s worth your while to maneuver the wild world of plant name games. If you’re not convinced, pay a visit to a plant trial garden. These are plots in which different versions of a genus or species are planted side by side so that evaluators can compare them. Many are open to the public at universities, public gardens, and sites run by plant societies or other plant organizations.

You’ll invariably notice that in a long block of different petunias, for example, some varieties are blooming their heads off, most are good, and a few are wilted, wimpy, bug ridden, or dead. What this usually tells you is that because the conditions for all are the same, the difference is most likely in the genetics of each plant.

Doing enough homework to sort out such differences will help you be the gardener who buys the gorgeous petunia and not the wilted, wimpy one.


THE PROBLEM WITH PLANT NICKNAMES

Because “official” plant names are complex and confusing, wouldn’t it be a whole lot easier to stick with more memorable names such as the “outhouse plant” instead of Alcea rosea or the “eyeball plant” instead of Spilanthes oleracea?



It would be if everyone were on the same page. The problem is that different people give different nicknames or common names to the same plant, especially from one region to the next. Before you know it, confusion reigns.

Southerners, for example, often call a particular grassy groundcover “monkey grass.” One immediate problem is that they could be referring to one of several species of Liriope (some of which can be overly aggressive) or a species of Ophiopogon (a slightly shorter and more shade-preferring plant that’s also commonly called “mondo grass”). In the North, Liriope is usually called “lilyturf” or “creeping lilyturf,” even though it’s neither a lily nor a turfgrass. Northerners will have no idea what you’re talking about if you mention monkey grass. To make it even more confusing, some people know Liriope as “spider grass.”

While you might see common names in articles, on garden-center signs, and on plant tags, you’ll also often see them followed up with the Latin name as an accuracy backup. So, whether you’re shopping for shrubs in Warsaw, Indiana, or Warsaw, Poland, the plants will be called by the same botanical name.
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Monkey grass could be two completely different plants, Liriope (above) or Ophiopogon (below).
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PLANTS AND THEIR ROLES

Go to a garden center and you’ll see thousands of different plants organized by type. Usually, they’re grouped not by botanical families but by what role they play in the garden and how long you can expect them to live in your climate.



You’ll typically see flowers divided into an “annual” section and a “perennial” section; woody-stemmed plants such as trees, shrubs, conifers, and roses will be in a “nursery” section; a “greenhouse” or “houseplants” section will have plants that can’t take a freeze; and sometimes there will be a “water garden” section with aquatic plants and water-garden supplies. Plants grown from bulbs are usually sold in bags in a “garden shop” along with sprays, fertilizers, tools, and such.

This organization helps you sort out what’s what, and is a good start to help you get the right kind of plant in a spot that makes sense. Here’s what you ought to know about each category.


Annuals and Perennials

The designations “annual” and “perennial” aren’t botanical definitions. They’re labels given to plants to describe whether they’re going to make it through more than one season in a particular climate.



An annual is a flower that’s expected to survive just one season. A perennial is a flower that’s expected to live for at least three years (assuming deer and rabbits don’t eat it first).

Whether a plant is an annual or a perennial varies from region to region, based mainly on how cold it gets in winter. In a frosty northern state, for example, a trailing bloomer called lantana does fine in summer but dies once freezing nights show up in the fall. However, in a warmer southern state, that same flower can live for years.

So, is lantana an annual or a perennial? Yes. It performs like and is sold as an annual in colder regions, but is considered a perennial in warmer regions. Sometimes plants such as these are called “tender perennials” because they merely act like annuals in cold climates.
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Some perennial plants, such as heuchera, keep their leaves all winter in much of the United States.
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Purple coneflower is a perennial plant that returns from the same roots year after year.
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A zinnia is an example of a true annual, a plant that completes its entire life cycle in one growing season.



Many northern annuals are actually tender perennials in their native regions. Begonias, petunias, coleus, geraniums, snapdragons, euphorbias, callas, rosemary, dusty miller, violas, and salvias are among plants grown as annuals in the north but capable of living for years in frost-free areas. In the edible garden, tomatoes and peppers are technically tender perennials, not annuals.

On the other hand, some annuals really are “true” annuals. These are plants that go through their entire life cycle—seed to plant to flower to new seed to dead—in a single year, no matter where they’re growing. Examples are marigolds, larkspur, nasturtium, cosmos, strawflowers, and zinnias.

Another category of plants—usually lumped in with the annuals in a garden center or sold as seeds—are “biennials.” These are plants that take two years to complete their life cycle. They produce roots and foliage the first year and graduate into flowering and seed production the second year. Then the parent dies, leaving behind the current year’s leafy offspring to flower and seed the following year to keep the cycle going.

Examples of biennials are sweet Williams, foxgloves, money plants, and hollyhocks in the flower garden and beets, cabbage, carrots, and celery in the edible garden.

Plants sold as perennials are ones that live from the same roots for three or more years—even if the plant drops its leaves and goes dormant over the winter. Most perennials do die back to the ground and/or lose their leaves in winter in cold climates, but some are “evergreen perennials.” Examples of those are hellebores, yuccas, candytuft, lavender, some coral bells and foamy bells, and the groundcovers periwinkle (Vinca minor), English ivy, and pachysandra.

Examples of perennials that usually lose their leaves but survive winters in most of the United States include purple coneflowers, coreopsis, black-eyed Susans, sedum, daylilies, catmint, asters, astilbes, phlox, and goldenrod.


Trees and Shrubs

Trees and shrubs are the two main types of woody plants used in landscapes, but where does one end and the other begin? Or in other words, what’s the difference between a tree and a shrub?



There’s no botanical distinction between the two, and in fact, the same plant can be called a tree or a shrub depending on how big it is and how you’ve pruned it. The native American fringe tree (Chionanthus virginicus) and the native serviceberry (Amelanchier arborea) are examples of plants that naturally produce multiple trunks that grow to a big shrub-like height of 15 to 18 feet. But both also can be pruned to a straight, single trunk, giving them a small treelike appearance.

The generally accepted definition of a tree is a plant that has a single woody stem (a trunk) that’s at least 2 to 3 inches in diameter at a height of 41/2 feet, plus a crown or canopy of foliage above. The plant height has to be at least 13 feet—or at least 20 feet, by some definitions.

Shrubs are generally defined as plants with multiple woody stems and heights under 13 feet (or under 20 feet, by some definitions).
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ABOVE AND BELOW: This Chionanthus virginicus could be called a fringe tree or a fringe bush, depending on how you prune it or how big you let it grow.
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Trees and shrubs are either deciduous or evergreen. Deciduous woody plants are those that drop their leaves over winter, usually after turning brilliant shades of red, gold, yellow, or orange in the fall. Examples are maples, crabapples, hornbeams, redbuds, dogwoods, flowering cherries, and most oaks.

Evergreen woody plants are those that hold their foliage all year. These can be broadleaf types, such as boxwoods, hollies, laurels, nandinas, and rhododendrons, or they can be needled types, such as spruces, pines, firs, cedars, junipers, yews, and false cypresses.

Even evergreens don’t hold their leaves and needles forever, though. These plants shed their older inner foliage gradually as new growth takes place at the branch ends. Some species shed foliage that’s only a year or two old, while other species hold their foliage for five years before dropping it.

Most needled evergreens are classified botanically as conifers, meaning they reproduce by seed-bearing cones as opposed to flowers. Conifers can range from super-dwarf, 2-foot balls that grow just an inch or two per year to California’s centuries-old giant sequoias that can tower 250 feet tall and grow trunks 30 feet across.
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Maples are examples of deciduous trees that lose their leaves in winter.
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Douglas fir is a needled evergreen—it has needled leaves that stay on the tree in winter.



However, not all needled conifers are evergreen. Some needled trees actually turn color in fall and drop all their needles every winter, a la maples and dogwoods. They then grow a new set of needles the following spring. Four that you might run across in American landscapes are larches (Larix), bald cypresses (Taxodium), golden larches (Pseudolarix), and dawn redwoods (Metasequoia), stately, reddish-barked giants that were thought to be extinct before a small grove of them was discovered in China in 1944.

You’ll also usually find roses sold alongside shrubs in the nursery section of most garden centers. These number in the thousands of varieties and come in types ranging from 2-foot-tall miniatures to durable, multiflowered shrub types to the sleek hybrid-tea, grandiflora, and floribunda types that collectors enter in flower shows.

One other type of plant you’ll often find sold in the nursery section is the woody vine; these are plants with long arms that climb up walls and structures with their hold-fast rootlets (climbing hydrangeas, Japanese hydrangea vines, Boston ivy) or that climb and ramble by twining branches around a trellis or arbor (honeysuckle, clematis, Carolina jasmine). A few woody vines, such as climbing roses, need some training and tying to get them to stay upright on a trellis or arbor.


Houseplants

Plants commonly called houseplants are usually found in the protected greenhouse section of a typical garden center. No plant is actually native to a house, however. Houseplants are species that grow outside in tropical and subtropical climates but are versatile enough (at least temporarily) to grow inside in other climates. Many of them start to suffer when nighttime lows dip into the low 40s, and almost all will die if left outside on a freezing night.



The choices range from seasonal favorites, such as tender florist mums and poinsettias, to bloomers, such as the peace lily and orchids, to plants with colorful or interesting foliage, such as golden philodendrons, variegated Chinese evergreens, and glossy, succulent ZZ plants.

Just because tender species will die on a typical Nebraska winter night doesn’t mean they’re stuck growing indoors year-round outside of the tropics. Almost all will do fine when moved outside for a summer vacation. The heat and humidity then feels like home. Just get them back inside before it gets too chilly—ideally after a stiff hose-down or insecticide spray to head off bugs hitching a ride inside.


[image: Image]

The chenille plant can grow as an outdoor shrub in tropical climates, but in colder climates, it’s sold as a houseplant.




Bulbs

Some plants are easy to start simply by burying dormant bulbs in soil and waiting for the magic to happen. These include spring-blooming bulbs, such as daffodils, tulips, and hyacinths, and summer-blooming bulbs, such as gladioli, dahlias, and caladiums.



Most spring-blooming bulbs are planted in fall. That’s when they put down roots and then slowly develop underground before emerging in spring to leaf out and flower. They need varying amounts of winter chill time, which is why most spring bulbs are difficult to grow in warm Southern states.

In the right setting and in well-drained soil, most spring bulbs are winter hardy and return to bloom year after year—often colonizing in the process. Examples are daffodils, Siberian squills, glory-of-the-snow, crocuses, and snowdrops. A few peter out in time and are best replanted every few years, such as hyacinths and many types of tulips.

Summer-blooming bulbs are planted after danger of frost in spring to emerge and then flower later that season. Some, such as Asiatic and Oriental lilies, become perennials and can be left in the ground once planted, while dahlias, callas, gladioli, and cannas are among the species that have to be lifted out and stored dormant inside over winter in cold climates.

Technically, not everything that people refer to as a bulb is really a bulb botanically.


[image: Image]

Dahlias are summer-blooming bulbs.




True bulbs are ball-like structures that usually narrow at the top. Leaves and flower stems emerge from there, and the roots emerge from the flat bottom (called the “basal plate”). If you cut open a bulb, you’ll find a baby plant inside, ready to grow. Examples of true bulbs include tulips, hyacinths, and onions.

[image: Image]

This tulip and its baby “bulblet” is an example of a true bulb.




Corms also have a basal plate but the body has distinct rings and one or more growing points at the top. Examples include crocus, freesia, and gladioli.

[image: Image]

Gladiolus is a corm.




Tubers don’t have a basal plate, but they do have growing points called “eyes” all around their fleshy exteriors. The best-known tuber is the potato, but caladiums, cyclamens, anemones, and tuberous begonias are also tubers, not bulbs.

[image: Image]

Potatoes are our best known tuber.




Tuberous roots look similar to tubers but are actually enlarged roots that store food and cluster together while sending up shoots that flower. Examples include sweet potatoes, dahlias, and daylilies.

[image: Image]

The dahlia is an example of a tuberous root.



Rhizomes grow underground and send up flowering shoots, but botanically, these are stems that grow sideways along the soil surface or just below. Examples include irises, lily-of-the-valley, and cannas.
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Cannas are rhizomes.




Water-Garden Plants

Most plants will drown in water or suffocate even when soil is too wet for too long. However, some plants are adapted to growing on the bottom of shallow ponds or even floating on water’s surface with their roots dangling below.



These so-called “aquatic plants” make ideal choices for home water gardens. As with most plants, some of them can survive frozen winters in a dormant state (hardy water lilies, cattails, Louisiana irises), while others are tropical natives that need indoor water storage in cold climates (tropical water lilies, water lettuce, dwarf papyrus).

In water gardens, the non-floaters are generally grown in pots set on the pond bottom or on shelves along the pond edges.

If you don’t have a pond or don’t want to dig a large hole to build a water garden, you can grow aquatic plants in water-filled containers set on a deck or patio. Many small varieties do well in containers.
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Waterlilies make some of the most colorful aquatic plants.




COLD AND THE HARDINESS ZONES

Lots of factors can kill a plant, but at the top of the heap is cold temperatures. Many plants croak when a single sub-32°F night comes along to freeze the foliage, leaving behind a pile of wilted brown mush in the morning.



Other plants can take a freeze but run into increasing risk the lower temperatures go and the longer they stay there.

To help gardeners figure out which plants are likely to survive a typical winter in their region, the US Department of Agriculture came up with a Plant Hardiness Zone Map. Updated in 2012, this map divides the United States and its territories into 13 zones based on each area’s average lowest winter temperature.

Each zone covers a 10°F range, from the super-cold Zone 1 that can go down to −50 to −60°F in winter to a tropical Zone 13 that bottoms out at 60 to 70°F in an average winter.

The zones resulted from readings taken at 8,000 monitoring stations over a 30-year period, from 1976 to 2005.

Growers have assigned cold-hardiness ratings to most plants based on their ability to tolerate the average lows in a zone. You’ll find those ranges listed on plant tags.

On a tag for the popular perennial ‘May Night’ salvia, for example, you’ll find this listing: “USDA Hardiness Zones 4–9.” That means ‘May Night’ can be expected to survive in zones ranging from Zone 4 (average winter lows of −20 to −30°F) through Zone 9 (average winter lows of 20 to 30°F).

Garden centers and mail-order retailers also use the hardiness zones as a guide to determine where they should sell each plant. A Maine garden center in Zone 4, for example, isn’t likely to sell crape myrtles rated only to Zone 6, while a mail-order grower might sell lantanas as perennials in the South but as annuals in the North.
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The 2012 update of the USDA Plant Hardiness Zone Map divides the country into 13 growing zones.
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The plant tag of this foxglove (Digitalis) shows it is winter hardy to Zone 4.



To use the zone map as a guide, you’ll need to know what zone you’re in. The online version of the map is interactive, and allows users to find their zone by typing in their ZIP code. That tool and the map itself are posted on the USDA website at planthardiness.ars.usda.gov.

Keep in mind that the Plant Hardiness Zone Map shows average lows. Many winters never reach those lows, meaning it’s possible to grow plants for years that are rated for warmer zones. However, it’s also possible for a rogue winter to go below the average, killing plants that normally survive.

That’s why the Plant Hardiness Zone Map is a good guide to survival but not the gospel word. Experienced gardeners know that every year has its share of weather curveballs and they know that each yard has microclimates—a hot spot by the west-facing brick wall, for example, or a wind-protected, afternoon-shaded spot along the east side of a fence.

Knowing your microclimates can help push the envelope with borderline-hardy plants and jack up plant-survival successes by getting the best-adapted plants in each spot. Still, if you guess wrong and see a plant struggling, there’s always the shovel.


HEAT ZONES

While plant death from cold is usually sudden and obvious, plants can suffer and die from the opposite extreme—too much heat.



Heat injury is a more insidious, less understood plant menace. As temperatures rise, heat can cause flower buds to wither. It can shut down chlorophyll production, robbing leaves of their healthy green color. It can cause pollen to become nonviable, preventing popular plants such as tomatoes from setting new fruit until the weather cools. It can cause subtle chemical changes in plant leaves, rendering them more vulnerable to bug attack. And it can raise soil temperatures to the point where root activity slows and plant growth is stunted.

The late Washington plant pathologist Dr. Marc Cathey outlined those potential problems in his 1998 book Heat-Zone Gardening, which applied the concept of the cold hardiness zone map to the opposite end of the temperature spectrum.

Cathey, a former president of the American Horticultural Society, said that plant trouble typically starts when temperatures hit 86°F. His book divided the country into 12 heat zones, based on the average number of days each zone goes to 86°F or higher each year.

The idea, now championed by the AHS, hasn’t caught on as widely as the USDA Plant Hardiness Zone Map, but many growers and websites have begun posting heat-zone ratings on plants along with cold-hardiness ratings. It’s especially useful in hotter climates where heat injury is a bigger threat than damage from cold.

Find more information about heat zones and a copy of the AHS Heat Zone Map online at https://ahsgardening.org/about-us/news-press/cool_timeline/heat-zone-map-developed.
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The American Horticultural Society’s Heat Zone Map shows how hot different parts of the United States get in summer and for how long.




[image: Image]

Excess heat, especially paired with dry soil, can cause plant leaves to turn brown.






CHAPTER 2

UNDERSTANDING SOIL

By Katie Elzer-Peters

ALL SUCCESSFUL GARDENING STARTS WITH GREAT soil. You might be thinking, “That’s an awfully bold statement there.” It is, but it’s true. If plants are underperforming, getting stressed, or coming under attack by insects, there’s a good chance that you can reverse the unwanted trend by improving the soil.

Soil is the literal foundation for all plant life. It physically holds plants in place. But that’s only the beginning. The importance of good soil runs much deeper. There’s a lot going on underground. Here’s how what’s happening in the soil affects plant health.


Serves as a Home for Earthworms, Bacteria, Fungi, and Insects

If you looked at a bit of soil under a microscope, you’d see millions of little bacteria, fungi, protozoa, and other microscopic organisms wriggling around. If you dig around in the soil, eventually you’ll run into earthworms, grubs, and other insects. The activities of this fauna support the flora growing in the soil by breaking down organic material into smaller parts (nutrients) that can be taken up and used by plants. These creatures create tunnels for air and water movement, and help keep the soil from becoming compacted. The soil provides a home for the larvae stage of many beneficial pollinating insects as well. Understanding that the soil is full of life, and the functions that life performs, is key to ensuring its overall health and thus the overall health of the plants living in it.
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The soil is home to more than just plant roots. Good soil includes bacteria, fungi, insects, earthworms, and other organisms.






Holds on to Nutrients for Plant Uptake

Soil provides plants with most of the nutrients that are the building blocks of growth. As organic materials decompose—leaves, insect bodies, twigs, and so forth—they break down into elements such as nitrogen, phosphorus, potassium, magnesium, calcium, sulfur, and more. The aforementioned soil biology plays a role in the decomposition that renders these elements available to plants. The soil particles then hold onto nutrients so that plants can take them up through their roots. (Soil also holds on to any nutrients added via fertilizer.) The physical and chemical properties of soil influence how many nutrients the soil can hold and how accessible those nutrients are to plants.




Stores Water for Plant Uptake

When you water plants, you direct the stream of water at the soil, not at the plant leaves, because plants largely take up water through their roots, not through their leaves. Water is held in the spaces between soil particles through surface tension. The smaller the spaces between soil particles, the more tightly the water is held. Pores in sandy soil are larger than pores in heavy clay soil, which is why clay soil tends to stay saturated longer than sandy soil. However, it is easier for plants to take up water from soil with large pores because the water isn’t as tightly held by the particles. Achieving a good soil structure for optimum water holding (and letting go) is every gardener’s goal.
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The percentages of these elements determine the texture and structure of soil, which in turn determines water-, air-, and nutrient-holding capacity. Soil is not a uniform substance and actually contains multiple living and non-living elements.




Provides Oxygen at the Root Zone

Plants use carbon dioxide for photosynthesis—the process of making sugars—but they use oxygen for respiration—the process of using sugars for energy. Plants take up oxygen through their roots. When soils are oversaturated with water and there’s no room for oxygen at the root zone, plants begin to rot. Oxygen availability in the soil also affects the decomposition activities of soil organisms. Lack of oxygen creates anaerobic conditions that are detrimental to certain organisms and beneficial for other harmful organisms that can cause root rot and slow down the process of nutrient cycling (and thus nutrient availability for plants).



From the descriptions of soil function, you’ve likely gathered that each attribute, aspect, or activity that happens in the soil is connected to another. The soil is an ecosystem and anything added or taken away affects its health, and then, in turn, the health of the plants growing in it.

Because of this interconnectivity, there is no chemical way to make up for poor soil. You can’t just dump fertilizer on the soil and expect the plants to respond well long term. There’s so much more to soil than the “big three” nutrients contained in most chemical fertilizers.

Let’s dive a little deeper into the components of soil and how those affect soil function.
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This is a soil texture triangle from the USDA. It shows the percentages of clay, sand, and silt in various types of soil.




SOIL PROPERTIES

All soil is influenced by the environment surrounding it. Soils underneath pine forests will naturally have a more acidic pH from the decomposition of pine needles falling on the soil. Soils in arid locations with little rain sometimes have accumulated salt buildup because those salts are not continuously washed out.



The bedrock underneath soil contributes to the soil’s mineral content and qualities. You can change elements of the soil to enhance its suitability for plants, but pressure from the surrounding environment will be constant, ensuring a need for constant vigilance on the part of the gardener.
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This photo will help you visualize the sizes of soil particles in relation to one another. You can see sand particles with the naked eye, but you’d need a microscope to see individual silt or clay particles.




Structure

The difference between soil texture and structure is confusing because the terms are related but not the same thing. Texture refers to the percentages of different mineral particles in the soil. Structure refers to the way those particles and other elements of the soil clump together. Sandy soil doesn’t have much structure—the particles don’t stick together—while soils heavy in clay tend to have a blocky structure. Loamy soils are often crumbly, with just enough structure to hold plants and resist some compaction, but not so much that the soil is difficult to work.



Walking or driving on soil can disrupt its structure, as will digging and tilling. To preserve good soil structure, avoid overworking it.


Texture

Soil texture refers to the size of the soil mineral particles and the percentage of each size within a soil.



There are three sizes of mineral particles:

• Sand: the largest

• Silt: the middle size

• Clay: the smallest

Soils can be classified as one of 12 different textures, depending on the percentages of sand, silt, and clay in the soil. These textures are illustrated in the Soil Texture Triangle from the USDA (shown here). Loamy soils are the gardener’s gold standard, as they have the best water-, nutrient-, and air-retention capacity, the ideal percentage of organic matter, and good structure to boot.

Soil texture can give you an indication of your soil’s

• water-holding capacity,

• susceptibility to compaction,

• nutrient-holding capacity,

• workability (soil tilth),

• likelihood of erosion, and

• drainage characteristics.

There are two ways to gauge the texture of your soil at home: the jar test and the ribbon test.

Sandy Soils

• Fast draining

• Not prone to compaction

• Do not hold on to nutrients

• Little structure

Clay Soils

• Slow to drain—soils can become waterlogged

• Prone to compaction—avoid walking on, working, or driving on when wet

• Hold tightly to nutrients and water

• Usually blocky or plate-like structure

Loamy Soils

• Perfect drainage—not too fast, not to slow

• Less prone to compaction than clay soils, but more than sandy soils

• Hold on to nutrients, but also makes them accessible to plants

• Good, crumbly structure


How to Do a Ribbon Test

Take a soil sample in the same way you would for a jar test (see the next page), then moisten the soil so that it is about as moist as a wrung-out sponge. Grab a ball of soil the size of a golf ball and squeeze it between your thumb and forefinger (like you’re holding a stack of money and counting it). Now, use this soil to perform a ribbon test by trying to form the soil into a narrow ribbon with your hands.


• If you can generate a “ribbon” of soil that holds together for less than 1 inch, the soil is either sandy (if it feels coarse) or silty (if it won’t stay together but isn’t gritty).
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• Ribbons of 1 to 2 inches indicate medium texture. If it feels coarse, it’s higher in sand; if it isn’t coarse, it’s higher in silt.
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• Ribbons of more than 2 inches indicate a fine-textured (high in clay) soil.
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How to Do a Jar Test
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1. Gather your soil sample. You’ll want to dig 3 to 4 holes throughout the yard, about 8 inches deep, and take about a cup full of soil from the bottom of each hole. Mix it up in a bucket and fill a glass jar halfway with soil.
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2. Mark the level of dry soil in the jar. Add water so the jar is two-thirds full (including the water and soil). Shake the jar to mix the soil and water.
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3. Allow the soil to settle for 30 seconds, then draw a line on the jar where the top of the soil hits. After 3 minutes, mark the soil line again. (It should be lower.)
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4. Examine the layers. The bottom layer will be sand, the middle layer will be silt, and the upper layer will be clay. Calculate the percentage of each in relation to the original soil line and then compare those percentages to the soil texture triangle shown here.





Soil pH

The pH number of soil is an indication of its acidity or alkalinity. The pH scale runs between 1 and 14, with most plants growing happily in a soil with a pH of 5.8 to 6.5, slightly acidic. (A 7 is neutral on the scale.) Ericaceous plants such as blueberries, hollies, rhododendrons, and azaleas grow best in a more acidic pH of 5.0 to 5.5.



If you get a soil test, it will have the soil pH in the results, along with any suggested corrective measures to adjust the pH.

If you’re seeing problems with plants, always check the soil pH before fertilizing and spraying. The pH affects nutrient availability to plants, with some nutrients being more available at certain pH levels than others. Extremely high or low pH levels can also result in nutrient toxicity (too much of certain nutrients available to plants).

It is also useful to check the pH of the water that you use on your plants. If the soil pH is fine but the water pH is off, that can cause problems as well.

In addition to professional soil tests, you can also get pH testing kits from the garden center or home improvement store. (The pH of your water can affect the outcome of these tests.)

To raise the pH of the soil, you’ll add lime. To lower, it you will add a form of sulfur. Add amendments to adjust pH at least one month before planting so they have time to take effect and don’t burn plant roots. Below is a handy reference for adjusting pH.


Nutrient Content of Soil

Soil test reports will give you information about the nutrients contained in the soil. Remember, though, that the soil pH affects whether those nutrients are available to plants. If your plants look like they have nutrient deficiencies, make sure to take a look at soil pH before you feed them. If the pH is off, it doesn’t matter how much you feed the plants; they won’t be able to take up the nutrients.



Soil contains macronutrients (nitrogen, phosphorus, potassium) and micronutrients (iron, sulfur, magnesium, copper, and more). As discussed, the soil texture, organic matter content, and pH determine how much and how available the nutrients are in the soil. More is not better when it comes to nutrients, as they can reach toxic levels. Testing the soil will give you a baseline for further fertilizer inputs and any changes you need to make in order for nutrients to be more available to plants. (Learn more about fertilizing in Chapter 5.)
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The soil pH affects whether or not plants can take up nutrients from the soil. You’ll notice that the best nutrient availability is at the slightly acidic pH levels and not on one extreme or another.




BUILDING BETTER SOIL

Now that you understand the components of soil, the properties of soil, and how they work together to promote healthy plant growth, you can learn about how to build better soil.



There are two parts to building better soils: practices or techniques that encourage or maintain soil health and soil inputs (such as compost or fertilizer, for example) that contribute to good soil.










	CALCULATIONS FOR YEARLY SOIL ADJUSTMENTS




	If your soil pH is…

	And your soil texture is…




	 

	Sand

	Loam

	Clay




	 

	…You need about this many pounds of LIME per 100 square feet of garden*




	4.5

	121/2

	25

	35




	5.0

	101/2

	21

	29




	5.5

	4

	81/2

	111/2




	6.5

	11/2

	3

	41/2




	If your soil pH is…

	And your soil texture is…




	 

	Sand

	Loam

	Clay




	 

	…You need about this many pounds of SULFUR per 100 square feet of garden*




	7.0

	1/2

	1

	11/2




	7.5

	1

	2

	21/2




	8.0

	11/2

	31/2

	41/2




	8.5

	3

	5

	6






Adapted from Fertilizing Garden Soils (Cornell Cooperative Extension, Chemung County)

*These requirements are based on the top 6" of garden soils. For perennials, divide this number by 3 to get the amount needed for the top 2" of soil.


Getting a Soil Test

One way to know exactly what you’re working with is to take a soil sample and send it for testing through your local extension service. You can pick up soil test forms (and sometimes boxes) at the office, or print a form and instructions online.

The soil test reports differ from state to state, but they will include most, if not all of the following information:

• Nutrient content (and deficiencies) of macro- and micronutrients, with recommendations for fertilizing

• Soil texture

• Cation Exchange Capacity (CEC), an indication of how the soil holds onto nutrients

• pH (alkalinity or acidity), which impacts nutrient availability to plants

• Organic matter percentage

This type of soil test will give you a lot of information at once, and will help you make decisions for managing your soil.
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This is an example of a professional soil test report.





Practices to Build Better Soil

These are the hands-on techniques that result in better soil.




Testing the Soil

A lot of this chapter has focused on soil testing. “Oh! I’ll get a soil test,” you say. Good! Because before you do anything other than add a light coating of compost to the garden, you need to get a soil test. Otherwise, you’ll be driving blind the wrong way down a one-way street. Okay, maybe the situation isn’t that dire, but you won’t necessarily be doing what you need to do for better soil and might be making the situation worse in your yard or garden, or downstream. (Nutrients not needed or held in the soil get washed into waterways, causing algal blooms downstream.)




Avoid Using Chemical Fertilizers and Weed Killers

The beginning of this chapter described, in depth, the biology of soil. The soil is an entire ecosystem of living organisms. Chemical inputs wreak havoc on the insects, bacteria, fungi, and earthworms living in the soil. In addition, they don’t feed the organisms living in the soil, so at the very most, they’re like feeding plants a candy bar or giving a dental patient a shot of Novocain. They might produce a temporarily positive effect but those positive effects are not long lasting, while the long-term disruption of soil biology can be devastating. Organic fertilizers, including bone meal, blood meal, leaf litter, and more, however, are made from elements that feed the microorganisms, insects, and earthworms in the soil. (Learn about fertilizing in Chapter 5 and mulching and composting in Chapter 7.)



There are some plant problems that require intervention, but it’s always a good idea to start with the least impactful solution and work your way up (more about that in Chapters 9, 10, and 11). In the case of soilborne diseases and pathogens, there are cultural ways to get around the issues so that you can avoid drenching the soil with fungicides. Rotate plant families between locations in the garden from year to year. (Don’t grow broccoli in the same spot four years in a row. Ditto with tomatoes.) Plant varieties resistant to diseases. Hand-pull weeds whenever possible and practice good garden care to help your plants outcompete the weeds.
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There are many organic fertilizer choices. All will contribute positively to the health of the soil and the organisms living in it. But get a soil test first.




Using Low-Till Gardening Methods

Tilling the entire vegetable garden before planting is so 1950s. That’s because we’ve discovered that excessive tilling causes valuable topsoil to wash away during rains or crust over because the structure is ruined. We know how important earthworms are and we’re not keen on chopping every single worm in the garden in half. Constant tilling destroys soil structure, eliminating pores for oxygen and water to stay in the soil. If you have a new garden bed or an excessive weed problem, tilling might be the only way to get the garden back in shape. (I have experienced this.) However, once you’ve tilled, keep that garden weeded and dig holes only to plant (or test the soil.) It really is that simple. Yank up last season’s plants, shake the soil off the roots, and then plant. No tilling necessary.
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Plant directly into the soil without tilling in order to avoid disturbing the soil, which can lead to erosion.




Staying off Wet Soil

This practice could be expanded to “stay off all soil as much as possible period, the end.” Walking around on wet soil unless it’s almost complete sand is guaranteed to compact the soil. Compaction eliminates those all-important pore spaces for air and water, and leads to poor plant health.



Staying off any and all garden soil (other than the lawn) is a good idea too. It’s why if you build raised beds, you’re encouraged to make them no more than 4 feet wide, because 2 feet is the comfortable reach for most people without needing to step in the beds. Build pathways with stepping stones or designate pathways through large gardens to encourage your visitors and yourself to stay out of the root zones. It will make a difference over time.


Inputs that Build the Soil

What you add to the garden helps either build or destroy the soil, so choose your inputs carefully. These beneficial gardening inputs will improve soil health over time. (Nothing natural is fast. It can take time to notice the effects. Have patience.)




Mulch

There are so many benefits to using mulch in the garden, especially organic mulch materials (shredded bark, composted leaves, grass clippings) rather than inorganic much (rubber pieces, plastic, or rocks). (Read more about mulch in Chapter 7.) Briefly, organic mulch (mulch made from natural materials) helps suppress weeds, breaks down and adds nutrients to the soil, conserves soil moisture, prevents erosion, keeps soil from crusting over, and modulates soil temperature. All those “capabilities” build soil over time.




Cover Crops

Cover crops are kind of like living mulch. Sow cover crops in landscape beds, vegetable gardens, and cutting gardens during a fallow period in that garden. Normally cover crops are pressed into service during the winter. A good rule of thumb is to sow seed one month before the first killing frost. Legumes make the best cover crops because they fix nitrogen while they grow, giving the soil an extra boost. While the crops are still green, you’ll cut them down and mix them into the soil as a “green manure.”



In addition to adding nutrients to the soil, planting cover crops helps:

• reduce erosion (plant roots hold onto the soil that would otherwise be bare and susceptible to erosion during a rain),

• keep the soil surface from crusting over (which also can contribute to erosion problems),

• improve soil structure, and

• suppress weeds.

There are many common cover crops from which to choose:

• Annual rye

• Arugula

• Barley

• Buckwheat (a good source of phosphorus)

• Fava beans

• Forage radish

• Hairy vetch

• Oats

• Peas

• Red clover

• Spring or fall mustard

• Winter rye

• Wheat

Try to kill and incorporate cover crops into the soil before they go to seed, or you can end up with a major weed problem. You can mow down crops and till them under, till, or allow crops to be killed by freezing temperatures. Grain crops should always be mown down and tilled under before flowering.

Most of these cover crops listed above are attractive. You don’t have to contain them to vegetable gardens. If you have empty space in a landscape bed, plant a row of peas or some clumps of wheat for winter interest and for the benefits they will add to the soil.
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Cover crops can also be referred to as “green manure,” as you’ll till them into the soil while they’re still growing.
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Fava beans can be used as a cover crop.




Soil Amendments

[image: Image]
Worm compost is a rich source of nutrients.


Soil amendments are, basically, anything you add to the soil to change it—improving the fertility or structure, changing the pH, and so forth. Lime, sulfur, coffee grounds, wood ash, compost, and fertilizer are all amendments. Before adding anything to the soil, get a soil test. Churning lime into a soil with an already high pH will do more harm than good.



Opinions differ on soil amendments, including what and how much you should add, and when. Soils will always move back toward their natural state. They have certain characteristics because of the vegetation growing on them and the bedrock under them. You can’t change your soil full scale and expect it to stay that way. My advice is to go easy when it comes to amendments. Add a bit of lime if the pH is too low for tomatoes or spread a bit of soil acidifier around blueberries. Add some compost if the soil is full of clay or entirely made of sand, and then, of course, use fertilizer for edibles. Aside from fruits and vegetables, which are high-maintenance (they’re bred to do a job: produce food), select plants that will grow well in your native soil rather than plants that require constant inputs.

The benefits of compost are covered in depth in Chapter 7. There are several types:

• Composted manures

• Rotted leaves

• General yard/kitchen scrap compost

• Worm castings


Gardening Myths Busted:
Don’t Add Sand to Clay Soils

What do you get when you mix clay and sand? Concrete! (Okay, maybe not actual concrete, but that will be the consistency of the soil if you mix sand into a soil to “improve drainage.”) Compost is what heavy clay soil needs to improve it. Leave the sand for the playground.


Compost can be incorporated into landscape beds and vegetable gardens via mulching or tilling. Compost is the single best input you can add to the soil. All compost is chock full of beneficial nutrients, “food” for soil microorganisms, insects, earthworms, and water- and nutrient-holding organic matter. Too much organic matter in a soil can lead to waterlogged conditions, so if your soil is already high in organic matter (which you will know from getting a soil test), go easy on the compost.


Organic Fertilizers

Synthetic fertilizers are limited in scope and benefit. They’re like a gulp of soda for plants—quick energy but nothing else. These fertilizers don’t contain anything useful for soil microorganisms and they don’t help build the soil long term. Synthetic fertilizers can also be easily washed out of the soil and into waterways, causing problems downstream. For building soil, organic fertilizers, such as blood meal, bone meal, kelp, fish emulsion, soybean meal, and others, will give you a much deeper and longer-lasting impact. Read more about fertilizers in Chapter 5.




Site-Specific Practices for Maintaining Good Soil

Here’s how to put soil building practices and inputs together in specific areas of the garden.




Landscape Beds

A lot of gardeners and homeowners completely ignore landscape beds. These foundation plantings or island beds tend to have little diversity and interest. They don’t have to be that way! You can have multiseason color and interest by picking out a diverse plant palette and supporting it with good soil. Here are some tips for better looking landscape beds, from the ground up.



• Plant nitrogen-fixing plants. There are many ornamentals in the legume family. (Pro Tip: peanuts make a great edible and ornamental landscape bed edging, and they fix nitrogen.) Wisteria, sweet peas, scarlet runner beans, lupines, and indigo plants are all nitrogen fixing.

• Install pathways to reduce compaction. The more you walk around in landscape beds, the worse off your plants will be. If you have to walk through foundation plantings to reach the house, lay down stepping stones and use them.

• Mulch yearly with organic mulch (shredded hardwood/compost/shredded leaves). This will provide a continual source of new organic matter to be broken down by microorganisms, earthworms, and insects. It will also naturally suppress weeds, conserve soil moisture, and prevent erosion.

• Avoid working soil when it is wet. It’s so exciting to get out into the garden when the weather warms up, but in most places in spring, the ground is still thawing out and drying. Wait to plant until the soil isn’t squishy.

• Plant groundcovers. These act as living mulch and provide all the same benefits as mulch, only you don’t have to reapply every year!
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Healthy plants start with healthy soil.




Vegetable Garden

If you want big vegetable garden harvests, spend time and money on building great soil. This is the one place where I throw out my rule about soil amendments and inputs. With each successive season, you’re asking a lot of your vegetable garden soil. Remember that the vitamins, minerals, and nutrients you get from eating homegrown vegetables and fruits come straight from the soil (or, at least, their building blocks do). You absolutely have to replenish what the plants take out while growing. For the healthiest vegetables, make sure to support the soil with these techniques and inputs:



• Test the soil. If you test the soil nowhere else in the garden, test the vegetable garden soil. Edibles can be so picky about their growing conditions, and most problems can be prevented or corrected by adjusting the soil.

• Plant cover crops in rotating fallow areas. If at all possible, plan a vegetable garden large enough that you can leave one-quarter to one-sixth of it fallow for a season and grow cover crops to improve soil structure, add organic matter to the soil, and replenish elements that have been used up.

• Mulch the vegetable garden. Not only will mulch break down and add nutrients to the soil, but it will also make caring for the vegetables so much easier. You won’t have to water twice per day during the summer if you mulch. Less frequent watering means nutrients will stay put instead of washing out.

• Use organic fertilizers. They’ll provide longer-lasting benefits.

• Rotate crop families.
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Soil Testing Laboratory SOIL TEST REPORT Doprmont of Soll, Water, and Climate
Lawn and Garden Minnesota Extension Service
Agticulural Experimont Station

Page 1

Report No 58014
Laboratory No. 120493
Date Received  04/09/14

SOIL TEST RESULTS. Date Reported  04/14/14.

= Wewe | Ohon | w1 | Sotr T |
Y"' ~ ”5-"5\' Phosphorus | Prosphorus | Potassam | S04 | Zinc won |
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INTERPRETATION OF SOIL TEST RESULTS

Phosphorus (P) | P5PPPPPPPP@PPPP}PDPpPpPPPPﬁpPPPPPF]

i L | oy
5 10 15 20 2 30 40 50 60 70 80 90
Low Medium High V. High Acid Optimum Akaline
Potassium (K) | KKKKKKKKKKKKKKKKKKKKKKK B Sowblesats [,
25 75 1% 155 2% 0 10 20 30 40 50 60 70 80 90 100
Low  Medium High V. High Satisfactory  Possible Problem ~ Excessive Saits

RECOMMENDATIONS FOR: Vegetable garden
LIME RECOMMENDATION: 0 LBS/100 SQ FT.
TOTAL AMOUNT OF EACH NUTRIENT TO APPLY PER YEAR'*
NITROGEN PHOSPHATE POTASH
0.15LBS/100 SQ FT. 0LBS/100SQFT. 0.1LBS/100 SQFT.

THE APPROXIMATE RATIO OR PROPORTION OF THESE NUTRIENTS IS: 30-0.20

- - e
Use a fertilizer with the percentage of nutrients closest to the above ratio. Apply according to the instructions on the fertilizer bag or container, or determine the amount
required from the instructions given on the back side of this report. Since meeting the exact amount required for each nutrient wil not be possible in most cases, itis.
more important to apply the amount of nitrogen required and compromise some for phosphate and potash.

~ Ifafertilzer contains phosphate and/or potash, it can be mixed in the spring or fallinto the top 4-6 inches of topsol. Ifa fertiizer containing only nitrogen is used, it
~ should be applied i the spring, tilling or raking t into the surface. Nitrogen is easily leached through soil
P
or sweetcor, tomatoes, cabbage, and vine crops such as squash and cucumbers, an additional application of 1/6 Ib. nitrogen per 100 sq. ft may be desirable at
midseason. This can be accomplished by applying 1/2 Ib. (about one cup) of 34-0-0 fertilizer. Throughly water fertizer into the sl
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