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  CHAPTER ONESoils


  There is no such thing as a gardener with a brown thumb. There are, however, gardeners with poor soil who think they have brown thumbs. To become a gardener with a green thumb, you need to improve your soil, as that is where success begins.


  What’s in Your New Hampshire Soil?


  


  Soils are composed of three things: first, ground-up rocks that were largely created when the glaciers churned their way across New Hampshire 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. Rock fragments 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, particularly if you bag the grass clippings.


  Third, topsoil contains air spaces. This last item amounts to 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.


  The soils of New Hampshire were mainly formed when the glaciers ground our granite bedrock into fine particles, says Steve Hundley, New Hampshire’s state soil scientist. The glaciers were more than 5,000 feet thick—so thick that there is even glacial soil on top of Mount Washington. The glaciers were dirty, Hundley notes, pushing up soil and grinding rocks into sand and gravel that became incorporated into the ice. As the glaciers melted, they left soil deposits—just as the dirty winter snow left by snowplows melts and leaves debris in the spring. Much of New Hampshire has relatively shallow soils that are dominated by that glacial residue of sand and gravel. Our soils, in general, are quite acidic, with unimproved soil pH values ranging between 4.0 and 5.5. (More on soil pH later in this chapter.)


  You can tell much about the history of your land by looking at the old stone walls, Hundley states. Rounded stones, by far the most common, are found in areas of glacial outwash—where melt water dumped sand, gravel, and rocks. These indicate soils of moderate depth and generally fast-draining soils containing sand. Walls built with jagged rocks are found where bedrock is close to the surface; pieces of the bedrock broke off after glacial times due to freezing and thawing. Areas with no old stone walls are probably glacial outwash plains. The plains are river valleys filled with glacial till; they are flat and contain deep soils that are relatively free of stones and boulders.


  
    Where to Get Soil Maps


    To learn about soil depth, type, and recommended agricultural uses for the soils in your neighborhood, visit http://granitviewii.unh.edu. This site has a tremendous amount of information in it, but it is not particularly user friendly, so you might wish to call a real person at the National Resource Conservation Service (NRCS) or the County Conservation District to get some help navigating the website. The NRCS is a part of the USDA so find the number in the phone book under United States Government; the Conservation District number is listed by County. Staff members are more than happy to help you. You can even see an aerial photo of your property on line! I found that I needed to install a Microsoft program called Silverlight in order to access the Granitviewii program, but it is free.

  


  The richest soils in the state, Hundley explains, are in the Connecticut River valley. For thousands of years there was an ice dam in Windsor Locks, Connecticut, backing up what is now the Connecticut River into a huge lake called Lake Hitchcock. Clay and silt were slowly deposited in the lake over a long period of time, providing good soils. The Merrimac River valley is another area with good alluvial soils, even though it never was dammed up during the time of glaciers. In fact, alongside most streams and rivers throughout the state, and on the terraces bordering them, soils tend to have more silt and clay and less sand and gravel.


  New Hampshire’s seacoast region is yet another geomorphic region, according to Steve Hundley. The ocean rose as the glaciers melted, flooding land areas bordering the ocean up to what is now an elevation of about 200 feet. The ocean deposited marine silt and clay along the Portsmouth–Durham–Dover area. The clay was great for making bricks, but it is tough on gardeners.


  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 breath 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.


  Loam is a 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.


  Clay soils, in contrast, are made of extremely fine mineral particles, each of which can be surrounded by water. Clay soils hold water, and they 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 “feet” are always wet. And when clay soils dry out, they can turn rock hard and be difficult for gardeners to work in or for plant roots to penetrate.


  Humus is a chemically complex organic material that results from the breakdown of raw organic matter by microorganisms. Humus varies in composition, but it is a key ingredient in all good soils. 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.


  A good soil 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 humus that has been created by the decomposition of leaves over the years.


  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.


  
    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, on the other hand, 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 lump falls apart when you touch it lightly, you have a sandy soil. If the soil 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 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.

  


  
  
    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; wet soils are darker than dry ones, so check the loam on a dry day.

  

  


  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 New Hampshire is usually long and wet, and we 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.


  Drainage


  


  Plants have preferences just like you do. Some prefer dry soils, others thrive in wet ones, while most want 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 or (if you’re lucky) as much as 6 or 8 inches deep. Next, you might have a layer of clay or sand or stones. Further down, near the bottom of the hole, look for gray-or white-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 can blow over in high winds if roots can’t go down to an adequate depth. Nut trees, in particular, want to 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 Testing


  


  Before you start your first garden, and every three or four years thereafter, it’s a good idea to have your soil tested. A soil test can tell you the levels of important minerals, pH, soil type, and the amount of organic matter present in your soil. The University of New Hampshire Cooperative Extension offers this service for a nominal fee. The standard test includes pH, organic content, and mineral analysis and recommendations for either organic or conventional gardeners.


  For more details, log onto http://extension.unh.edu. Follow the links to home gardening and soil testing. Or look in chapter 14, Resources, for the phone numbers of your local cooperative extension office. Give the office a call, and the staff will mail you all the information you need. Collecting the soil sample for the test is a simple process. Plan ahead: In spring you may have to wait for weeks to get your test results back from the lab. When is the best time to test your soil? According to state soil scientist Steve Hundley, fall is ideal. Most of New Hampshire soils are acidic, a condition that can be corrected by adding limestone. A soil test will recommend how much to add, but it takes time for the limestone to be dissolved and dispersed in the soil. A fall test will allow you to make the correction ahead of spring planting.


  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. Different plants may need different pHs. Most plants do well in the range of 6.0 to 6.8, which is slightly acidic. If you have very acidic soil, say in the 4.5 to 5.5 range, you should add ground limestone or wood ashes to sweeten the soil, bringing it closer to neutral. The numbers are logarithmic in nature: a pH of 5 is 10 times more acidic than a pH of 6, and pH of 4 is 100 times more acidic than a pH of 6.


  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)—which is not uncommon in unimproved New Hampshire soils—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 fish 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 or 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 in compounds that chemically join two elements, such as the hydrogen and oxygen that make water. Thus, potassium in fertilizer is measured as potash, or, in scientist’s terms, K2O, and phosphorus is calculated as phosphate, or P2O5. In order to be used by plants, these chemicals need to be broken down into two parts known as ions, which carry an electrical charge. The breakdown process can be aided 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.


  Carbon and oxygen 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. Too much nitrogen can keep plants from flowering or producing fruit, and high quantities can “burn” 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. Phosphate is important for developing good root systems and for promoting blooming, seed production, and fruits.


  Potassium: It is important for developing good 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. 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. 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.


  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 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—add only 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 resists passing through. 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.


  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 an 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.
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  I have very high levels of organic matter in my vegetable garden, but I still add a little bagged organic fertilizer at planting time with each transplant, stirring in some Pro-Gro (my organic fertilizer of choice) into each hole. This fertilizer provides extra nitrogen that gives my tomatoes and other 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 give them a boost. And I add some each time I plant a perennial, as I know it adds lots of micronutrients in addition to the “big three.”


  
  
    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.

  

  


  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


  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 not readily available to your plants. If you buy dolomitic limestone, you also get magnesium, another element needed by plants. If your soil is very acidic, say at the pH 4.5 to 5.0 range, you will not be able to bring the pH up to the optimal 6.0 to 6.8 range in one year.


  The UNH Cooperative 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.


  
    Organic Fertilizers Available in New Hampshire


    These organic fertilizers, and perhaps others, are available throughout the state. Look for the word “organic” on the bag. Some others will say “all natural,” which is good, but not the best.


    Pro-Gro: Made in Bradford, Vermont, from seaweed, fish-meal, ground oyster shells, rock phosphate, whey, blood meal, compost, and agricultural by-products like peanut meal. It is my fertilizer of choice. It’s a 5-3-4 fertilizer, with about one-third of the nitrogen immediately available and the rest released slowly, as are most of the other ingredients. The website, www.norganics.com has many excellent technical reports for advanced gardeners.


    Blue Seal: Their Safe ’N Simple Plant Food is a 5-5-5 made from soy, alfalfa, and fish meals. It is readily available around the state wherever Blue Seal feeds are sold.


    Espoma: This company makes a variety of fertilizers from organic ingredients. Plant-Tone, the all-purpose fertilizer, is a 5-3-3. Espoma fertilizer bags, unlike those of most other brands, list guaranteed content of many of the micronutrients needed by plants.


    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 phosphorus, the last potassium. 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 and don’t use fillers the way chemical fertilizers do to fill up the bag.

  


  Wood ashes: Like limestone, wood ashes sweeten the soil, making it less acidic. If a soil recommendation is for ten pounds of limestone per thousand square feet of garden space (a plot 20 × 50 feet), you would need about the same amount of wood ash to get the same effect. It 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 phosphate 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.


  Phosphate attaches itself to soil particles on contact and thus does not migrate through the soil like nitrogen fertilizers—unless abnormally high levels of phosphate are present. When planting trees or shrubs, I do not use nitrogen-containing fertilizers, but I am always sure to add rock phosphate in the hole to get it down deep where it will be used. Manure or composted manure from dairy barns may be very high in phosphate, even to the point of leaching into streams if you use too much, so be moderate and get your soil tested if you use a lot of fresh manure.


  Greensand and other sources of potassium: Greensand is another good natural additive to soil. It is sold as an additive to provide potassium, but it also contains magnesium, iron, calcium, phosphorus, and some thirty different micronutrients. It comes from an ancient undersea deposit in New Jersey. The primary ingredient is a mineral known as glauconite, an iron potassium silicate compound.


  New Hampshire soils are more likely to be low in potassium than any other major ingredient, says Tom Buob, an extension educator for UNH Cooperative Extension. Greensand is an excellent source of potassium, but wood ashes are rich in potassium, too—and cheaper.


  Rock dust or rock flour: I’ve been adding finely ground rock powders to my soils for the past fifteen years. I get it from places that cut granite for tombstones. Rock dust is sold commercially in bags as Azomite, which contains “minerals from A to Z” according to the ads. Not often found in garden centers, Azomite may be purchased from seed companies like Fedco of Maine (see chapter 14). Garden centers that sell Pro-Gro can order Azomite from the maker of Pro-Gro.


  Fine rock powders seem to energize plants, getting them to start off faster. I’ve particularly observed this with my potatoes. Applied late in the season, it has appeared to help in the production of my sweet peppers. My observations are anecdotal, not scientific, however. Years of controlled tests are needed.


  When I interviewed retired professor Ward Chesworth of the University of Guelph in Ontario, he postulated that the fine rock powders may provide some of the trace elements that the glaciers would provide—the next time they return. I liked his metaphor that farmers “have been making tea with the same bag for 10,000 years.” Granite dust may supply minerals that scientists have yet to identify as important.


  How much rock dust to use? I use about fourteen pounds per 100 square feet, but some other gardeners use three times that amount. I’m intrigued by the stuff, in part due to an article I read about the farmers in the Hunza Valley of Pakistan who irrigate their crops with “glacial milk”—water from a glacier that is high in fine rock particles. They routinely live to be over one hundred years old, and there are those who attribute the Hunza farmers’ longevity to the minerals in their food. Go to www.remineralize.org for more information.


  Planting Green Manures and Cover Crops


  Cover crops (also called green manures) are grown to improve the soil, not for food. Cover crops such as buckwheat, clover, and annual rye can produce lots of organic matter than can be incorporated into the soil where it will break down, feeding the bacteria, fungi and earthworms that help your plants to grow. If you have sandy soil or a heavy clay soil, or any soil that is low in organic matter, you may wish to consider growing a cover crop.


  Farmers often plant cover crops to hold onto soil nutrients that might wash away over the winter by planting them in September. Annual rye will grow until cold weather sets in, and then die. In the spring the organic matter is incorporated into the soil, along with the nutrients the rye took from the soil in the fall. Winter rye will survive our winters, and start growing again in the early spring.


  Buckwheat can be planted in the spring and allowed to grow just 6 to 8 inches tall, then mowed down and mixed into the soil. That provides a quick shot of nutrition for soil microbes. But if you don’t cut it down, it will blossom and set seeds that will fall into the soil and compete with your veggies just like weeds.


  Most gardeners who use cover crops use rototillers to work in the stems and stalks because it is much easier than doing it by hand with a fork. One note of warning: If you plant rye, know that it releases chemicals into the soil that inhibit other plants from growing. So you must wait 2 to 3 weeks after mixing it into the soil before trying to grow something else.


  Final Thoughts


  


  What’s the key to success in the garden? Improving your soil. Add organic matter and good compost. Get a soil test done. Stay away from chemical fertilizers; they never provide the full range of minerals needed by plants nor do they improve soil texture or structure. And lastly, be patient. It takes years to get your soil to the quality you’d like to have. But you will get there—if you keep at it.
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