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For my granddaughter, Casey Jean-Marie Yunger, born March 25, 2007. I waved snowdrops under your nose when you were just a few hours old . . . and you opened your eyes.
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Introduction


Welcome to the second edition of The Vermont Gardener’s Companion. In the eight years since this book was first printed, I have crisscrossed the state giving talks to garden clubs, library groups, and Master Gardeners. I met many gardeners, both new and experienced. Based on that experience I decided to add two chapters to this new edition. I have also updated and added paragraphs throughout the book. Just like your computer, your gardening reference needs updating from time to time.


The first new chapter is called Eating from the Garden All Year—which is something I do. As I traveled around the state, many gardeners expressed an interest in learning the best ways to freeze, dehydrate, and store the bounty of the vegetable garden. It’s not rocket science; anyone can do it. I’ll share my tricks you.


The other new chapter, Tools of the Trade, reviews the tools needed by gardeners and describes how to use them effectively while avoiding a sore back. It explains why one type of wheelbarrow, for example, might be perfect for you—but maybe not for your mom. Or why one weeding tool might be just right for getting out creeping grass roots.


Gardeners in Vermont regularly overcome some pretty big challenges: winter temperatures that plunge far below zero; rocks left behind by glaciers that pop out of the ground each spring like bread from hyperactive toasters; and the usual medley of bugs and diseases that plague gardeners throughout the Northeast. Despite all that, Vermont gardeners prevail, harvesting wonderful veggies, fruits, and flowers. This book is designed to make your efforts more rewarding and your life as a gardener a little easier.


From the outset I must make a confession: I’m not a Vermonter. I live about 5 miles into foreign territory: across the Connecticut River in New Hampshire. I like to joke that when I bought my house in Cornish Flat back in 1970 I thought I was moving to Vermont—and that I only figured out that I hadn’t when I saw the slogan “Live Free or Die” on my license plate.


Although I’m not a Vermonter, I spend a lot of time in Vermont and feel at home in Vermont. My stepson, Josh Yunger, who illustrated this book, lives in South Strafford with his wife, Erin, and my grandchildren, George and Casey, whom I visit often. I was the Vermont associate editor of People, Places, and Plants magazine for 10 years, so I traveled all over the state to interview gardeners. I write a weekly newspaper column that appears in papers around the state, and I am a regular commentator on gardening for Vermont Public Radio.


This book will offer you some advice about how to garden in the Green Mountain State and how to get the most out of its short gardening season. I’m an organic gardener, so if you’re looking for suggestions about what synthetic chemicals to spray on your roses or broccoli, this is not the book for you. But I will share with you some of what I’ve learned in more than fifty years of organic gardening, such as how I deal with pests.
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I started gardening in the early 1950s when my maternal grandfather, John Lenat, introduced me to the joys of playing with water and dirt, of studying earthworms, and of eating ripe red tomatoes warmed by the summer sun. He didn’t care if I got dirty, and he never complained if I just wanted to listen to his stories while he worked—instead of weeding. I loved being with him, and he taught me to love the garden.





Grampy was an organic gardener long before it was popular. He made compost and worked it into his beds when other home gardeners were extolling the virtues of chemical fertilizers—the so-called modern way to garden. We brought home buckets of chicken manure from the local egg farm, and he let me make “tea” for our tomatoes in an old wooden rain barrel. He picked off voracious bugs and put them in soapy water instead of spraying chemicals, a technique I still use.


I own just a couple of acres and live in an old wooden house built as the Cornish Creamery in 1888. I have good soil, a small stream, and all the basic growing conditions one could want: full sun to full shade, wet to dry . . . and everything in between. And I am obsessed with trying to grow everything—from apples, artemisias, and artichokes to wildflowers, yuccas, and zucchinis.


It’s my belief that gardening nourishes and strengthens not only the body (with fresh vegetables and hard work), it nurtures the soul. Had a hard day at work? Mad at (you pick) your teenager, boss, or the neighbor’s ill-mannered dog? Get out in the garden. Pull weeds. Better yet, plant something. There is a primal urge wired into most of us to plant things. Plant a six-pack of annual flowers or a few pumpkin seeds and you’ll feel better. Or pick some flowers and arrange them in a vase. You will feel like a new person, only vaguely resembling the ogre who walked down to the garden.


Gardening is not all success, of course. Years ago striped cucumber beetles used to eat my cukes when they were in the two-leafed stage, gnawing them down to the ground. So I’d replant. And replant until the weather changed or the beetles found something tastier. Some years I didn’t get very many cucumbers because it was July before the plants got established, but I refused the “nuclear option”—pesticides. Then I learned about row covers. By stretching a layer of a thin agricultural fabric known as Reemay over the hill, I was able to physically prevent the beetles from getting to my plants. No poisons and plenty of organic cucumbers. My goal is to help you deal with some of the challenges facing gardeners who reject toxic chemicals.


This guide to gardening in Vermont is primarily based on methods that I have tried and found to work. It also contains information I have learned from scientists and gardeners who have researched aspects of gardening outside my areas of expertise. But I’ve tried to keep the book user friendly: I kept the science simple and provided information that has real hands-on benefit to you, the gardener. Thus, for example, I will share with you what research is going on to find nontoxic ways to control the lily leaf beetle (that gorgeous red terrorist that is devastating lilies in parts of the Green Mountain State). Or what can be done about purple loosestrife, the purple flower that is taking over our wetlands. If I have used a word you don’t know, you should find it defined in the glossary at the back of the book.


The University of Vermont has wonderful resources for gardeners through UVM Extension and the UVM Horticultural Research Center outside of Burlington. This book will help you connect with them. I have interviewed teachers at UVM to get Vermont-specific information. The resource section in the back of the book will give you websites and phone numbers of Vermonters who can help you, as well as sources for purchasing seeds, tools, and biological controls of pests. My favorite gardening books are back there, too.


From information about lawns and lilies, to mulches and mole repellent, this book will provide useful information for Vermont gardeners. Gardening should be fun, and I hope this book will also entertain you as you settle in by the woodstove in midwinter or into an Adirondack chair in the shade on a hot summer afternoon.
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Firm Foundations
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More than anything else, being a successful gardener depends on having good soil. Green thumbs? Malarkey. No such thing. Good soil is what counts the most. Want to grow peonies or blueberries? You’ll need to do more than just dig a small hole and plunk in a plant if you expect to have success. This chapter explains the basics of soils and what you can do to improve yours—and make it suitable for the plants you want to grow. Vermont soils vary considerably from the rich loam of the Connecticut River Valley to the rocky soils of the Green Mountains and the clays along Lake Champlain. But an understanding of how soils work, and what yours is like, will serve you well.


What’s in Your Vermont Soil?





Soils are composed of three things: first, ground-up rocks that were largely created when the glaciers churned their way across Vermont and then retreated 10,000 years ago, grinding mountains into molehills—and into sand, silt, and clay. Running water and today’s acid rain continue the process. Tiny bits of rock typically amount to about half the volume of your soil.


Second, soil contains organic matter, which consists of the by-products and decomposed bodies of plants and animals. Dead leaves, cow manure, earthworm castings, or bacteria that have bitten the dust—all these count as organic matter. Good soil has 5 percent or more organic matter, while the average lawn’s soil might have just 1 percent or less, particularly if you bag the grass clippings.


Lastly, topsoil has spaces that hold air and water. These spaces account for nearly half the volume of good soil. Air spaces are important because they allow oxygen and water to reach the roots of plants. Plants absorb water, nutrients, and oxygen through their root hairs.


On a map Vermont and New Hampshire may look like sisters separated by a thin blue line, the Connecticut River. In reality their soils are quite different. Vermont, with the Green Mountains running up its middle like a spine, was created when a huge landmass—including what is now New Hampshire—crashed into it millions of years ago. According to soil scientist Dr. Wendy Sue Harper, formerly of the University of Vermont, Vermont was once part of the continental shelf, the undersea bottom of a shallow sea. When the continents collided, Vermont was pushed into place, the Green Mountains popped up, and bedrock throughout the state was bent and folded.


The type of soil you have depends to a large degree on the type of bedrock that was broken down by erosion and weathering. Limestone bedrock, formed under warm seas in prehistoric times, is common in the Champlain Valley and has produced soils that are richer and less acidic than soils found in the Green Mountains or in Maine or New Hampshire. Those limestone-based soils are some of the best in Vermont for growing a wide variety of plants.


The other major influence on Vermont soils was the action of the glaciers that scoured the earth’s surface, grinding up rocks and moving them about. The glaciers were more than 5,000 feet deep—so thick that there is even glacial soil on the tops of the Green Mountains. The glaciers were dirty, pushing up soil and grinding rocks into sand and gravel that became incorporated into the ice. As the glaciers melted, they left deposits—just as the dirty winter snow left by snowplows melts and leaves debris on your lawn in the spring. During glacial times Vermont had two large lakes: Lake Champlain and Lake Hitchcock. The latter drained when the glaciers receded and became the Connecticut River Valley. The bottoms of both lakes accumulated deposits of good soil, which today may be up to 40 feet thick in the Champlain Valley.


According to Wendy Sue Harper, Vermont has about a dozen types of soil that are categorized and named by scientists. Soil deposits are not distributed in broad bands, however, and your neighbor half a mile away may have soil that resembles yours about as much as peonies are like carrots.


If you live near a river or in a floodplain, your soil is probably alluvial soil and pretty good for growing things. Silts, excellent for gardening, were deposited under ancient lakes, particularly along the Connecticut River Valley. Clay is found in the Champlain Valley in areas that were once an inland sea, which allowed fine particles of clay to be deposited over a long period of time. But most of the state is glacial till—fine sandy loam or loam, but with lots of rocks. Areas that are mostly sand and gravel occur where glacial dams broke, leaving outwash deposits. According to a U.S. Department of Agriculture analysis, only 20 percent of Vermont is considered prime farmland.


Types of Soils





There are three basic soil types: sandy, silt, and clay. These three types of soil are mixed in different percentages throughout the state, creating many unique soil profiles.


Sandy soil is made of large mineral particles. Sandy soil lets water pass through quickly, draining off and going down to the subsoil, leaving plants gasping for water on hot, dry summer days. Minerals in a grain of sand are not available to plants. The grains need to be broken down—first physically, then dissolved with the help of acids in the soil—before their nutrients can be taken up by plant root hairs.


Silty soils have medium-size particles; silt holds water well but doesn’t tend to stay waterlogged the way clay does. It is a major component of loam.






Buying Loam


Loam varies considerably in quality. If you intend to buy a few truckloads of it, I recommend checking it out first. After it has been dumped in your yard it is too late to complain. Bring a jug of water and try some of the tests mentioned in the “Getting a Feel for Your Soil” sidebar. If the “loam” is too sticky, it has too much clay in it, and that’s not what you want. Remember, soils with good levels of organic matter are darker than average soils; because wet soils are darker than dry ones, check the loam on a dry day—that way you won’t be misled.








Clay soils, in contrast, are made of extremely fine mineral particles, each of which can be surrounded by water molecules. They hold water, and are often rich in minerals that plants need and in forms that plants can use. Clay soils, also known as heavy soils, tend to stay wet, and some plants (such as fruit trees) don’t do well when their roots are always wet. Clay is easily compacted and when it dries out, it can turn rock hard—making it difficult for gardeners to work in or for plant roots to penetrate.








Loam soil is a well-balanced mixture of sand, silt, clay, and organic matter. Good loam is what we all want but rarely what we have. If you are stuck with soils that aren’t perfect, don’t despair, soils can be improved—more on that later. Humus is another soil component, one that can be of great value to your plants. It is a naturally produced material, a complex breakdown product of organic matter created by micro-organisms. It is a key ingredient in all good soils. Its composition varies, depending on the materials it was made from. Humus acts as a kind of piggy bank for plants, because water and mineral elements can attach themselves to electrically charged sites on humus particles. Water and minerals are released as needed by plants.
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Getting a Feel for Your Soil


Here are three tests you can perform to learn more about your soil.


1. Pick up a sample of your soil after a rainstorm when your soil is still moist, then rub the sample between your thumb and forefinger. What you are trying to do is determine the size of the particles. Sandy soil will have sharp grains that you can feel and see. Moist clay, however, is smooth and sticky when rubbed between your fingers. Silt is fairly smooth, but not sticky, and contains small grains you can feel. Most soils contain some of each of those three components.


2. Another way to judge your soil is to take a handful of soil and squeeze it into a cylinder. Open your hand. If the soil falls apart when you touch it lightly, you have a sandy soil. If it holds the impression of your hand like modeling clay and can be rolled into long cylinders between your hands, it is dominated by clay. Silt, like Goldilock’s bed, is just right: neither too sticky nor too sandy. The longer the cylinder of wet soil you can roll out, the more clay present.


3. This test will give you a rough guide to the composition of your soil: Fill a widemouthed quart jar halfway with soil, add water until nearly full, shake it, and wait. Sand will fall to the bottom almost immediately. Silt (and some organic matter) will generally form a second layer within an hour or two. Some organic matter may float to the surface, depending on its moisture content. Clay will stay suspended in water for a day or two, keeping the water murky and dark. Once the water is clear, you should be able to see three layers and thus approximate the percentage of each in your soil.


If the three layers are all the same color, try draining the water, then use a spoon to sample the layers and feel their texture. Or try the test in a wide plastic container that will allow you to get your fingers on the sediments.










A good topsoil is usually dark in color due to the presence of humus. If you go into the woods and look at the soil, it is usually dark from the decomposition of leaves over the years—and the humus that has been created there.


Other terms used to describe soil are texture and tilth. Texture refers to the particular blend of soil you have—the mixture of sand, silt, or clay—and how the particles are arranged. If you have lots of organic matter in the soil, and a nice mix of sand, silt, and clay, you should have good texture. Earthworms are great for creating good texture, as they exude compounds—gums and waxes—that hold bits of soil together. Humus is also excellent for improving soil texture.


Tilth is a term that describes how well a soil holds water and allows air to pass through it. Tilth is determined in part by the soil structure. “Good tilth” describes a soil that is light and fluffy. You should be able to poke a screwdriver into the soil with little effort. If the screwdriver does not penetrate easily, your tilth is poor.


Be forewarned that tilth can be ruined by overeager gardeners. Spring in Vermont is usually long and wet, and you may get impatient to start gardening. But if you walk in wet flower beds or try to rototill the vegetable garden before the soil dries out, you can ruin its tilth. Test your soil with the squeeze test described in the “Getting a Feel for Your Soil” sidebar. Unless you can fragment the ball of soil with the tap of a finger, stay out of the garden.


Plants That Tell You about Your Soil





Soil scientist Wendy Sue Harper keeps a list of plants that are indicators for general soil conditions in Vermont when found together in communities. The entire list is too extensive to include here, but I have included some examples that may help you recognize the type of soil conditions in your neighborhood. Remember that there are exceptions to every rule!


Forest canopy plants


• Rich conditions: sugar maple, white ash, basswood, hophornbeam


• Acid or nutrient-poor conditions: paper birch, red maple, mountain laurel


• Disturbed areas: poplars (aspen), pin cherry


• Wet conditions: black spruce, red maple, northern white cedar, tamarack


• Dry conditions or shallow soil: red oak, white oak, eastern red cedar


Understory plants


• Rich conditions: bloodroot, Dutchman’s breeches, herb robert, wild leeks


• Acid or nutrient-poor conditions: blueberry, cranberry, Labrador tea, pink lady’s slipper, sheep laurel


• Disturbed areas: bush honeysuckle, buckthorn, barberry, burdock


• Wet conditions: winterberry, blueberry, cattails, marsh marigolds


• Dry conditions or shallow soil: wild columbine, woodland sedge, little bluestem



To Understand Your Soil, Get It Tested






A soil test done on your soil will tell you the specifics of your soil: its pH (how acidic or alkaline it is), how much organic matter is in the soil, and what levels of important soil minerals are present.


Before you start your first garden, and every three or four years thereafter, it’s a good idea to have your soil tested. University of Vermont Extension offers this service for $14. If you are growing vegetables, don’t be a cheapskate! Pay the extra $10 at least once to see if there is lead, cadmium, or other heavy metals in the soil. Heavy metals can be harmful if taken up by plants that are consumed by people, especially pregnant women and small children. You can download the soil test form and instructions, just Google “UVM soil tests.” Or you can call UVM Extension—see chapter 14 for details. Plan ahead: In spring you may have to wait for weeks to get your test results back from the lab.


When should you test your soil? Although any time of year is fine, fall is best. A soil test will give you recommendations for improving your soil, and improvements take time. If you need to sweeten your soil, for example, applying the limestone in fall lets the limestone dissolve and disperse in your soil ahead of spring planting.


Drainage 





Plants have preferences just like you do. Some prefer dry soils, others thrive in wet ones, while most garden plants do best in soil that stays slightly moist but drains well after a rainstorm. Drainage depends on several things: soil type, soil texture, subsoil, and hilliness.


You can learn much about your soil by digging a hole 24 inches wide and deep. Try to keep the sides of the hole smooth and straight so that you can see the color of the soil. The topsoil, if it is rich in organic matter, should be a dark brown, and it might be just a couple of inches deep or, if you’re lucky, more. Next, you might have a layer of clay or sand or stones that may be reddish orange to brown in color. Farther down, near the bottom of the hole, look for gray-colored soil. That discoloration indicates the water table, the level where soil stays saturated with water for much of the year. In the spring you may reach water before your hole is 2 feet deep.


You may hit bedrock or a layer of ledge before you dig 2 feet down, too. If your property is flat, or nearly flat, and you are on bedrock, your soil will not drain well—and that will affect what kinds of flowers and trees will do well for you. Big trees may blow over in high winds if roots can’t go down to an adequate depth. Nut trees, in particular, send taproots down deep into the soil, and they are not a good choice for shallow soils.


Here’s a simple test to learn about your soil’s drainage: Dig a hole 2 feet in diameter and 8 inches deep with sloping sides. Run water from the hose into the hole until it is full. Time how long it takes to drain. Sandy soils drain almost immediately. Heavy clay might take all day or longer. If it drains in an hour or two, you are in good shape. This test is not precise—it is affected by how much rain you have had in recent days: The wetter the soil, the longer it will take to drain off. But the test will give you a rough idea of the drainage conditions your plants face.


Soil pH and Plant Nutrients





The soil pH test measures the acidity or alkalinity of your garden soil and rates it on a scale of 1 to 14, with 7 being neutral. The scale is logarithmic, meaning that a pH of 6 is ten times sweeter than one with a pH of 5, and a hundred times sweeter than one with a pH of 4. Different plants may need different pHs. Most plants do well in the range of 6 to 7, which is slightly acidic to neutral. If you have very acidic soil, say in the 4.5 to 5.5 range, most authorities would tell you to add ground limestone or wood ashes to sweeten the soil, bringing it closer to neutral.


What’s the big deal about soil pH? If the pH of your soil is too acidic (with a pH of 5.5 or less), the minerals calcium, phosphorus, and magnesium may be present in the soil but tied up and unavailable to plants. It’s like being given a can of tuna for dinner but no can opener to open it. Soils too sweet (with too high a pH, perhaps caused by the annual application of ashes without first testing the soil) may tie up phosphorus, iron, copper, zinc, boron, and manganese. When the soil pH is wrong, a plant may languish, turn yellow, or show other signs of nutrient deficiencies, even though the nutrients are in the soil. The plant just can’t access them.


Be aware that acidic soil can also be a sign of a soil that has few minerals left to offer your plants. It works like this: Plants give off hydrogen ions from their root tips, trading the hydrogen ions for minerals in the soil—notably potassium, calcium, magnesium, iron, copper, zinc, and nickel. A pH test is actually a measure of hydrogen ions. If all the minerals just mentioned have been used up, there will be lots of hydrogen ions in the soil, and the test will indicate that it’s highly acidic. Just adding limestone to the soil will not solve the problem. Yes, the pH will be better, but if the soil is depleted of minerals, your plants will still suffer. Adding organic matter and a bagged organic fertilizer will help replenish the soil with needed minerals. Your soil test will tell you what minerals need to be added.


Chemical Elements That Plants Need





We’ve just touched on a number of chemical elements that plants need but can’t use if the pH is wrong. In fact, scientists have determined that plants require a total of sixteen or seventeen different chemical elements to live and thrive. Most of these chemical elements are found as compounds (generally as salts in chemical fertilizers) that chemically join two elements, such as potassium and chloride. These compounds need to be broken down into two parts known as ions, which carry electrical charges, to be used by plants. The breakdown process can be aided by water and by the actions of microorganisms in a healthy soil.


Macronutrients


Let’s first look at some of the more important elements—known as macronutrients—and how plants use them:


Carbon: Plants get their carbon from carbon dioxide, which is present in the air. They absorb it through stomata, or little holes on the underside of leaves. During the day, plants combine carbon dioxide and water through the process of photosynthesis to create sugars and carbohydrates that fuel all life processes in plants—and ultimately in animals.


Oxygen: Although oxygen is needed by plants for metabolic functions, plants are not as dependent on oxygen as animals are. Plants get oxygen through their roots, not through their leaves. A waterlogged soil, however, can eventually drown a plant because it deprives the plant of oxygen.


Hydrogen: Like carbon and oxygen, hydrogen is an integral part of plant structures.


Carbon, oxygen, and hydrogen can be considered “free” nutrients—gardeners don’t need to provide them. The next three macronutrients, known as “the big three,” are often added to soils by gardeners.


Nitrogen: Plants generally absorb nitrogen from the soil in the form of ammonium or nitrate ions. Nitrogen is used by plants to make complex chemicals that we call proteins. Gardeners add nitrogen-containing fertilizers to stimulate green growth and to make plants get big fast, but too much nitrogen can keep plants from flowering or producing fruit, and high quantities can “burn” roots or even kill plants.


Phosphorus: This element comes in a variety of forms—naturally occurring forms derived from rocks, and other forms produced in chemical factories. Phosphorus is important for “roots and fruits”—developing good root systems and for promoting blooming, seed production, and fruits.


Potassium is important for developing strong cell walls, which plants need to resist environmental stresses like drought and extremes of temperature, either hot or cold. Potassium is also involved in carbohydrate metabolism and cell division.


Three other elements are considered secondary macronutrients—necessary for plant health, but not in the same quantities as the big three.


Calcium is an important element in cell metabolism. It helps plants build proteins and take up nitrogen. It is a key element in developing strong cell membranes. Tomatoes, peppers, and squashes grown in low-calcium soils may develop blossom-end rot.


Magnesium is a part of the chlorophyll molecules needed for photosynthesis and is involved with enzyme use.


Sulfur is necessary for making proteins and fats. Most soils have sulfur, and it is also found in our acid rain. Sulfur makes onions pungent.


Micronutrients


Plants also need the following elements—called micronutrients—but in smaller amounts than the elements above. Be aware that not all fertilizers contain micronutrients. A natural, organic fertilizer will provide micronutrients, but a conventional chemical fertilizer will not.


Iron is needed for making chlorophyll, enzymes, and proteins. An iron deficiency in rhododendrons can cause a yellowing of leaves known as interveinal chlorosis. Iron can be unavailable to plants if the soil is too acidic.


Chlorine is needed in photosynthesis and cell metabolism.


Manganese is also involved in making chlorophyll and is needed for making some vitamins. Peas are sensitive to low levels of manganese.


Zinc: Although not much zinc is needed, a little is required for building proteins and plant growth hormones, especially in corn and peaches.


Copper and boron: Needed in even smaller quantities, these elements are important for various plant metabolic functions.


Molybdenum: Only a miniscule amount—two parts per million—of this metal is needed, but it is essential for protein synthesis and for the bacteria involved in nitrogen fixation.


Nickel: Small amounts are needed for plant metabolism.


How to Improve Your Soil





Okay, you have the results of your soil test in hand and it reveals a nutrient deficiency. What do you add to improve your soil?


First remember that Mother Nature knows best. Repeat that as needed, and as loudly as needed, especially if your spouse tries to convince you that all can be fixed with a good dose of chemical fertilizer. Compost and organic fertilizers provide all the nutrients and micronutrients needed by plants.


Chemical fertilizers—and by that I mean fertilizers created in factories using petroleum products and harsh chemical reactions—are used to provide three useful elements: nitrogen, phosphorus, and potassium. Chemical fertilizers will not adjust the pH, add organic matter, or encourage beneficial microorganisms to live in your soil. In fact, some experiments have shown that chemical fertilizers can even make beneficial bacteria go dormant. Chemical fertilizers will not improve drainage or water retention, either, but there is something that will: adding compost and organic amendments. Let’s look at what’s available.


The Magic of Compost: Compost Helps Soil Structure


Adding compost improves soil structure and a soil’s ability to hold moisture and drain well. Imagine a wire basket full of golf balls. Turn the hose on it and the water pours right through. That’s how a sandy soil works. Now add lots of tiny little sponges (representing bits of compost), each smaller than a golf ball, and stir in. Turn on the hose. The wire basket still drains quickly, but it holds some water, just as sand will if you add compost.


Next imagine a bowl of dry baking flour. Add water, and it puddles on the top. That’s like a clay soil. If you add enough water and stir, you have a sticky mess. If it dries out, it’s hard as a rock. Now imagine mixing in wheat germ, representing compost. Wheat germ has bigger particles than flour and helps to improve its texture. The resulting mixture is much easier to work with than straight flour.


Not only does compost improve soil structure, it also provides the full range of nutrients. True, compost is not high in nitrogen, the element that drives fast green growth. But a good compost has everything that a plant needs, and more. Compost feeds the micro-organisms that work with plants, the bacteria and fungi that process raw materials and convert them into forms usable by plants. It is a slow, natural process.
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Adding Fertility with Organic Fertilizers


Soil tests rarely give recommendations for increasing nitrogen, as nitrogen levels change rapidly from day to day and week to week, depending on temperature, moisture levels, and other factors. If you have poor soil that is low in organic matter, or if your soil tests show low levels of phosphorus and potassium, you probably need to boost nitrogen levels, too. This can be done with the application of bagged organic fertilizer. Organic fertilizers are made from plant and animal products such as seaweed, ground seashells, blood meal, and peanut hulls. Naturally occurring mineral products like rock phosphate and greensand are also present in them. These fertilizers provide the full range of elements needed by plants.







I have very high levels of organic matter in my vegetable garden, but I add a little bagged organic fertilizer at planting time with most transplants, stirring in a small handful of Pro-Gro (my organic fertilizer of choice) into a hole 12 inches or more across. This fertilizer provides extra nitrogen that gives my plants a boost when starting out. I don’t add fertilizer to the soil for peppers or annual flowers—they don’t need it. In midsummer I scratch some in next to my carrots to increase their size. And I add some each time I plant a perennial, as I know it adds lots of micronutrients in addition to the “big three.”


Organic fertilizers depend on microorganisms to convert them into forms that can be used by plants. Unlike chemical fertilizers, a big rainstorm won’t dissolve your organic fertilizers, so they won’t end up in our water systems. They are broken down into usable forms more quickly in hot weather—when they are needed most.


Applying Other Soil Amendments


Animal manures contain nitrogen and other useful nutrients but can introduce weed seeds. Cow and horse manures should always be composted before using. Sheep, llama, goat, and rabbit manures are generally not weedy and are good amendments. Chicken manure is so high in nitrogen it can burn roots, so compost it, too.


Ground limestone provides calcium and helps to neutralize acids in the soil. If the soil is too acidic, some minerals will be tied up and may not be readily available to your plants. If you buy dolomitic limestone, you also get magnesium, another element used by plants. If your soil is very acidic, say at the pH 4.5 to 5.0 range, you shouldn’t try to bring the pH up to the optimal 6.0 to 6.8 range in one year. Three years, with testing each year, would be better.






Don’t Turn Your Garden into Concrete!


If you have a heavy clay soil, don’t add sand, thinking that will solve the problem—you may end up with something like concrete. A clay-and-sand mixture can turn hard as a rock when it dries out. Instead, add in lots of compost.








The UVM Extension will suggest how much limestone to add when you get the results of your soil test. You might want to get an inexpensive pH test kit at your local garden center and test yearly until your soil approaches neutral. There are several forms of limestone: pelletized, ground, and hydrated or slaked. The latter two are not for gardeners, but any limestone you buy at a garden center should be fine.


Wood ashes: Like limestone, wood ashes sweeten the soil, making soil less acidic. Ashes may be free from your wood-stove, but don’t just mindlessly add them every year. Test pH yearly before adding them to the garden. Soil scientist Wendy Sue Harper says wood ashes are roughly equivalent to limestone when calculating how much to use. Ash is very fine, and you should be careful not to inhale it—apply it on a day with no wind, and wear a mask. No particulate matter is good for your lungs. Wood ashes act faster than limestone because the texture is so fine. They also are a good source of potassium.


Rock phosphate, black rock phosphate, colloidal phosphate: These are all good forms of phosphorus for organic gardeners. They are derived from rocks and release phosphorus to plants slowly, over a multiyear period—up to five or seven years. Rock phosphate is the slowest to be taken up by plants, colloidal phosphate the fastest. Rock phosphate also contains 33 percent calcium and has about 20 percent of the neutralizing effect of limestone. Colloidal phosphate is the best choice for sandy soil as it also contains clay, which can help to bind sand particles and increase its ability to hold on to nutrients and water.




[image: chpt_fig_006]


What Do Those Numbers on a Bag of Fertilizer Mean?


They list the contents of the bag as percentages of total weight. The first number is always nitrogen, the second phosphate, the last potash, a potassium compound. Thus 5-10-5 contains 5 percent nitrogen usable to plants by weight, 10 percent phosphorus, and 5 percent potassium. Chemical fertilizers contain filler to help keep gardeners from burning the roots of their plants and to make the fertilizer easier to spread. Organic fertilizers are made from plant and animal by-products and are approved by an agency to certify that they are good for organic growers.
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