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        CHAPTER ONE


        Why SoilIs Important

      
    

  


  Where I grew up in Illinois, you could put anything into the ground and it grew. When I moved to Michigan, I assumed that same rich loam was found everywhere in the Midwest. I couldn’t understand why I was having such a hard time growing things in my Michigan garden, even though I would use plenty of fertilizer. Then one day we had to replace our septic drainfield. When the county agent came out to do a soil test, he asked if he could take the sample with him, commenting that he’d never come across a gravel pit before! Bingo, it dawned on me why gardening was a struggle. It had never crossed my mind that the soil needed amending.


  Realizing that I live on a gravel pit covered by sandy soil with very little loam has made all the difference in my gardening. Once I started to improve the soil, my perennials not only grew larger and had better blooms, but their blooms lasted longer.


  If you know the makeup of your soil—whether it is sand, clay, loam, or somewhere in between—you will be well on your way to growing a beautiful garden. This chapter shows you how to determine what kind of soil you have and what to do with problem soils.


  Michigan’s Many Soils


  

  Michigan’s landscape today is a reflection of glacial processes that occurred thousands of years ago. When the glaciers dug out the Great Lakes, they deposited piles of debris, known as moraines, along the state’s edges. About 15,000 years ago glacial ice started to recede from this area, and St. Joseph County in the Lower Peninsula was the first Michigan county to be free of ice. The last glacial ice left the Upper Peninsula about 9,000 years ago. Within the last 2,300 years, today’s levels of the Great Lakes were established.


  When glacial lakes receded, they left flat lakebeds of clay soil. The meltwater left vast riverbeds of sand. The ebb and flow of the glaciers opened and blocked the flow of rivers, which in turn raised and lowered the Great Lakes. Many inland lakes were dug out when huge chunks of glaciers broke off.


  As a result of these ancient glacier movements, Michigan today has 450 varieties of soil throughout the state—soil conditions such as clay, loam, muck, gravel, and sand. Often very different conditions are found in close proximity, which explains why neighbors don’t always have identical soil. There are some patterns, however: The western parts of the state tend to have sandy soils; the southeastern part tends to have clay and loam. The northern regions generally have sandy, rocky soil with poor fertility.


  
    The Official State Soil


    To show the importance of soil as a state resource, in 1990 Michigan enacted a State Soil Bill which called for the selection of a state soil. Kalkaska sand was selected because it is found in both the Upper and Lower Peninsulas and is unique to Michigan. Kalkaska sand, named after Kalkaska County, has layers of distinct colors ranging from black to yellowish brown, which makes it easily distinguished from other soils.

  


  Soil 101


  

  The soil in your yard is composed of inorganic and organic components. The inorganic components are air, water, weathered rock, minerals, sand, and clay. The organic components are plants, animals (living or dead), and microorganisms.


  There are essentially five major soil characteristics: soil horizons, soil drainage, soil texture, and soil structure. These characteristics help you understand the aspects of soil that are important to you as a gardener.


  Soil horizons are the layers of soil and its substructure. The surface layer is topsoil, which can be from a few inches to a foot deep. It is usually darker in color than subsoil because it contains more organic matter. Most animal and plant activity occurs in this layer. The next soil horizon is the subsoil. Subsoil is usually a different color than topsoil because it contains less organic matter and contains more clay than the topsoil. Knowing that you have clay topsoil on sandy subsoil, for instance, means you don’t have to worry as much about drainage problems as you would if you had clay topsoil on clay subsoil. Having sandy topsoil on sandy subsoil (as opposed to clay subsoil) means you are going to have to do a lot of soil amending to increase your soil’s water-holding capacity. Parent material is the largest horizon and is below the subsoil. The parent material may have been moved into place by water or glaciers. It may be formed of bedrock, sand, or gravel.


  
    Soil vs. Dirt


    Some soil professionals get touchy about what you call that “stuff” in your yard. Dirt is what you have on your kitchen floor when children run through it after being outside all day. Soil is the ever-important medium in which you grow plants. Know the difference! Referring to your dirt as soil shows that you understand how important a role soil plays in the world of gardening and agriculture.

  


  
    Soil Texture Types


    Coarse-texture soils are mostly sand soils: sandy soil, sandy loam, loamy sands. The soil feels gritty.


    Medium-texture soils include some sand, silt, and clay content: loams and silt loams. A good loam has a cakelike texture.


    Fine-texture soils are mostly clay soils: clay soils, clay loams, silty clays. Clay feels sticky when wet.

  


  Soil texture is determined by the percentage of three elements: sand, silt, and clay. Sand is the largest particle (2.0mm to 0.05mm). Individual sand grains can be easily seen or felt. Silt is the next largest particle (0.05mm to 0.002mm). Silt has the texture of coarse flour and is neither gritty nor sticky. Clay is the smallest particle (less than 0.002mm). Individual clay particles cannot be seen without an electron microscope. Clay feels sticky when wet and usually forms very hard lumps when dry.


  To get a quick idea of your soil texture, you can conduct two tests yourself.


  Jar Test


  
    	Place a half cup of soil in a quart cylinder-shaped jar. Break clumps thoroughly before placing them in the jar.


    	Add five tablespoons of Calgon as a dispersing agent.


    	Add three-and-a-half cups of water. Cap the jar. Shake the mixture vigorously for five minutes.


    	Place jar on table and allow to stand for twenty-four hours.


    	At the end of twenty-four hours, measure the depth of settled soil. This represents the total depth of the soil.


    	Shake vigorously for five minutes. Place the jar on a table and let it stand for forty seconds. Measure the settled soil with a ruler. This is the sand layer.


    	At the end of thirty minutes, measure the depth of the settled soil.


    	Subtract the depth of the settled sand. The difference is the depth of the silt. The remaining unsettled part is the clay fraction of the soil.

  


  Simple Hand Test


  
    	Place a handful of soil in your palm.


    	Add water drop by drop and knead the soil to break down all the lumps so it is the consistency of moist putty.


    	Squeeze the soil. Does it remain in a ball? If not, there is a good chance that your soil is sandy.


    	If the soil remains in a ball, place the ball between your thumb and forefinger, gently pushing the soil with the thumb, squeezing it upward into a ribbon. Form a ribbon of uniform thickness and width. Allow the ribbon to emerge and extend over the forefinger, breaking from its own weight. The longer the ribbon, the more clay in your soil.

  


  
    	
      If the soil does not form into a ribbon, then it is loamy sand.

    


    	If it forms a weak ribbon less than 1 inch long, take a pinch of the ribbon and wet it down. If it feels very gritty, it is sandy loam. If it feels very smooth, it is silt loam. If neither grittiness nor smoothness predominates, it is loam.


    	If it forms a medium ribbon 1 to 2 inches long, take a pinch of the ribbon and wet it down. If it feels very gritty, it is sandy clay loam. If it feels very smooth, it is silty clay loam. If neither grittiness nor smoothness predominates, it is clay loam.


    	If it forms a strong ribbon 2 inches or longer, take a pinch of the ribbon and wet it down. If it feels very gritty, it is sandy clay. If is feels very smooth, it is silty clay. If neither grittiness nor smoothness predominates, it is clay. (Source: Soil Quality Test Kit Guide)
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  Soil structure is a term that describes how individual particles of sand, clay, and silt form larger aggregates. Sandy soils tend to have poor structure. Because sand is too coarse to form aggregates, sandy soils have large pores that allow water to pass through before much moisture is absorbed by the soil. Clayey soils have too much structure. They tend to form dense, compact aggregates that have few if any pores. This compactness does not allow water to pass through; thus the clay soil retains the water and can get waterlogged. Loamy soils have a combination of large and small pores, which allows water to drain through slow enough for the soil to retain moisture.


  Soil structure not only influences how water moves through the soil, it also influences how air circulates through the soil and how well roots move through the soil.


  The ideal soil to strive for is loamy soil that allows the appropriate amount of water and air to circulate through the soil and does not restrict the movement of roots.


  What’s in Your Soil?


  

  Of Michigan’s 450 types of soils, which one is yours? You can get details about the soil in your area by contacting your local Natural Resources Conservation Service (NRCS) field office. Ask for a soil survey for the Michigan county in which you live. These county maps are based on soil samples within a 1- to 3-mile radius. Today many of these county soil surveys are available in a digital format. If you go to www.mi.nrcs.usda.gov/soils.html, you can locate the closest NRCS office and request a county soil map. In the future you will be able to download a soil survey for your county right onto your computer.


  Another source for soil information is the Michigan State Soil Association Map produced by Michigan State University (MSU) and the U.S. Department of Agriculture (USDA). This map gives an overview of the different types of soils that exist within the state. You can purchase this map for a nominal fee by calling Michigan State University Extension at (517) 353-6740 or visiting www.msue.msu.edu.


  You can also get an official confirmation of your soil type and texture when you bring in a soil sample to your county extension office for a soil test. We’ll talk about soil tests shortly.


  Keeping Plants Healthy


  

  Soil provides plants with a growing medium. It also provides them with nutrients. Just as the food we eat provides us with the nutrients our bodies need, so does the soil provide plants with what they need in order to grow. If a soil is too porous, plants are not able to get enough nourishment. If soil is too dense and does not drain well, plants suffocate from too much water and not enough air.


  Macro- and Micronutrients


  A plant requires sixteen essential elements to produce seed and complete its life cycle. Some elements are provided by air and water: namely carbon, hydrogen, and oxygen. The rest are either in the soil or need to be added to the soil. Of these, the most important nutrients and the ones required in large amounts are called primary macronutrients:


  Nitrogen (N) promotes vegetative growth. It’s a part of many other essential plant nutrients, and thus more nitrogen is required than any other element.


  Phosphorus (P) promotes early growth, rooting, and flowering.


  Potassium (K), also called potash, promotes root development, disease resistance, and overall plant quality.


  The next set of essential nutrients is called the secondary macronutrients: calcium, magnesium, and sulfur.
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  Calcium (Ca) forms part of cell structure.


  Magnesium (Mg) is a chlorophyll component and enzyme activator.


  Sulfur (S) forms amino acids and aids nitrogen fixation (“fixing” nitrogen so it can be absorbed by plants) in legumes.


  And the last category of nutrients, which are essential but not in large quantities, is the micronutrients:


  Zinc (Zn) forms enzymes and hormones.


  Iron (Fe) is a chlorophyll component and aids nitrogen fixation and respiration.


  Manganese (Mn) is a chlorophyll component and enzyme activator.


  Copper (Cu) forms vitamin A and is an enzyme activator.


  Boron (B) regulates metabolism and cell division.


  Molybdenum (Mo) aids nitrogen utilization and fixation.


  Chlorine (Cl) aids photosynthesis.


  Soil pH


  You can have all the right amounts of macro- and micronutrients in your soil, but if the soil pH is not in the proper range, your plants will not be able to absorb and use those nutrients. Soil pH measures the acidity or alkalinity of soil. The acidity and alkalinity levels affect a plant’s ability to absorb nutrients and affect the activity of soil microorganisms. You’d need a microscope to see the single-cell and multicell animals and plants that make up soil microorganisms. Their job is to power the decay cycle, converting plant material into humus, a stable form of organic matter that provides food for plants. A pH of 6.6 to 7.3 provides an ideal environment for microorganisms to do their work.


  A typical soil pH scale runs from 3.5 (ultra acid) to 9.0 (strongly alkaline), with 7.0 considered neutral. Anything above 7.0 is considered alkaline; anything below 7.0 is considered acid. The ideal range for most plants is slightly acid to neutral soil, between 6.0 to 7.0. In Michigan wet soils such as heavy clays and wet loams tend to be acid, and drier soils such as sand and sandy loam tend to be alkaline.


  Cation Exchange Capacity


  The cation exchange capacity (CEC) is a measurement of how well your soil holds on to nutrients. The more clayey and loamy your soil is, the greater the CEC. Higher CEC values mean your soil has a greater ability to retain nutrients. CEC values between 10 and 20 are usually found in loam, clayey loam, sandy loam, and silt. CEC values above 50 are typically found in muck soils in low-lying areas where water has stood for thousands of years.


  On the other hand, the more sandy your soil is, the lower the CEC. Sandy soils generally have CEC values between 1 and 10. This means you have to regularly add nutrients to your soil to maintain an adequate level. Nitrogen and potash leaching are also likely on sandy soils.


  How do you know if your soil has the necessary nutrients? Or the proper pH? Or an ideal CEC? The answers are found in the soil test.


  How to Test Your Soil


  

  Soil testing is the best way to determine the pH of your soil, its CEC value, and the levels of macro- and micronutrients. MSU recommends testing your soil every three years. Fall is a good time to have your soil tested. If anything needs adjustment, you do it in the fall, giving the soil time to be ready for the growing season come spring.


  There are several ways to go about testing your soil. You can purchase test kits for the home gardener from gardening catalogs or at your local nursery. These tests kits have become more accurate over the years and are relatively easy to use.


  To assure the most accurate test results, however, bring a soil sample to your Michigan county extension office. If you ask, the county extension agent will identify or confirm your soil’s texture and structure before sending the sample off to the lab. You’ll find the offices in the phone book under “county government” or on the Web at the Michigan State University Extension site: www.msue.msu.edu. The Web site lists the fees for soil tests and other services. A basic test costs around $10.


  To gather soil for a garden or lawn test, take samples from the four corners of your garden or lawn and from the middle of it. For a garden, dig down 6 to 8 inches for a sample. For a lawn, dig 3 inches below the turf. Take about one-quarter to one-half cup from each hole and place the samples in a clean bucket. Mix the samples together. Put about two cups into a baggie and take it to your agent. If you are testing more than one area, make sure you label your samples.


  After you pay the fee, the agent will send the sample off to Michigan State University’s Soil and Plant Nutrient Laboratory in East Lansing. Generally the regular garden/lawn test is adequate. If your soil is sandy, you might want to consider an extra test for micronutrients. The nice thing about going to your county extension office for testing is that if you have any questions about types of tests or the results, you can talk with the agent and discuss the specifics of what you need to do for your soil.


  The test results will show if your pH is within an acceptable range (between 6.0 and 7.0). If it is not, the test results will tell you what to use and how much you need to adjust it. Lime is used to raise pH in soils that are too acid. Sulfur is used to lower pH in soils that are too alkaline. Aluminum sulfate can be used to lower pH in soils for acid-loving plants such as rhododendrons.


  A general soil test will show what macronutrients your soil is lacking and how much fertilizer to add to correct deficiencies. The test will also show your soil’s CEC.


  Nature’s Black Gold: Compost


  

  One of the best ways to add nutrients to your soil and boost its CEC value is by adding compost. Compost packs a triple whammy. Not only is it an excellent soil amendment, it also provides nutrients for plants and naturally adjusts your pH. There is no risk of burning your plants, as could happen if you applied too much fertilizer. Compost slowly releases nutrients and microorganisms into the soil and naturally addresses what is lacking to your soil. Once you start to compost, you understand why compost is called black gold.
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  Composting can be as simple or as complex a process as you care to make it. A very simple method of composting is to have a “passive” compost pile hidden away behind your garage or behind a fence. Fall is the easiest time to start this type of compost pile.


  Simply pick up your leaves while mowing your grass in the fall. Dump your grass clippings with the chopped-up leaves in a pile and let nature do the work. You don’t even have to build a structure: The weight of the wet leaves will hold the pile in place. Come spring you will find a mound of rich, decayed matter ready to spread on your garden. What makes this passive composting work is the combination of nitrogen provided by the grass clippings (the “green”) and carbon provided by the dried leaves (the “brown”). In Michigan you usually are never at a loss for rain, so watering a passive pile is not an issue.


  
    More Composting How-To


    Visit the National Resources Conservation Service Web site (www.nrcs.usda.gov/feature/backyard) to download a helpful brochure on composting.

  


  Come winter go out and use a pitchfork to dig into the pile, and you will find steam rising from the decaying matter. It is an amazing sight to see on an icy winter day!


  If you want an “active” pile, you can purchase a ready-made polyethylene composting unit (roughly 24 by 24 by 30 inches) through garden supply catalogs or at your local nursery. Or you can make your own bin out of wood or cinder blocks.


  With an active pile, you layer brown material (dried leaves, sawdust, coffee grounds, shredded paper) with green (grass clippings, vegetable and fruit kitchen scraps, but no meat or dairy). Active piles work best with a high ratio of carbon to nitrogen. Basically a 1 to 1 ratio works well. A good way to do this is to have a pile of shredded dried leaves (brown) close to your active compost bin. As you add green matter, add a layer of brown.


  To start an active pile, first load your compost bin with a 2- to 4-inch layer of green matter and add a 2- to 4-inch layer of brown matter. Then top off the green and brown layers with a layer of dirt to get the pile going. If you are short on green matter, you can add a half cup of fertilizer containing nitrogen. Then let Mother Nature begin her work.


  Turning your pile will keep the pile hotter and speed decomposition. A pitchfork works well with homemade bins. In ready-made composters, where there is little room to turn a pile, purchase a specialty compost turning tool (essentially a rod with a handle and collapsible flanges). These tools are usually sold at the same place where prefab composting bins are sold. You simply plunge the tool into the pile, twist, and pull up. Do this in several places in the pile about once a week.


  A healthy compost bin will have a loamy, earthy odor. If you begin to notice an exceptionally “rich” smell coming from your compost bin, this generally means you’ve been adding too much green matter. Add more brown material and the unpleasant odor should disappear.


  Unless your composting unit has a cover that keeps out rain-water, you usually don’t need to water an active compost pile in Michigan. Our climate generally provides all the water compost needs.


  When Fertilizing, Feed the Soil


  

  When you apply fertilizer, you are not fertilizing a plant as much as you are improving your soil by making it a richer growing medium. Yes, some liquid fertilizers are applied to the foliage of a plant, but for the most part when fertilizing you want to concentrate on the soil. Boosting soil fertility will get you much better long-term results than focusing on fertilizing plants.


  If your soil is on the sandy side, you probably will need to add some kind of fertilizer annually to maintain adequate levels of nitrogen, phosphorus, and potash. You may want to consider a fertilizer that also contains micronutrients. Loam and clay soils generally require less fertilizer to maintain adequate levels of macronutrients. If your soil is rich, you may not need to apply anything. Let the soil test be your guide.


  The best time to apply fertilizer is spring, when growth appears on your plants. If you fertilize late in the summer or in the fall, this will stimulate plant growth at the time of year when plants normally begin preparing for winter. The exception to this is fertilizing lawns; fall is the best time for fertilizing turfgrasses (see chapter 8).


  Fertilizers come in two main categories: organic and inorganic. Over the years I’ve come to value organic fertilizers over inorganic fertilizers. Organic fertilizers not only provide nutrients to plants but also improve soil structure. They release nutrients slowly so as not to do harm to the very plant you are trying to improve.


  
    More on Fertilizing


    Michigan State University puts out an excellent publication: NCR356, Fertilizing Garden & Landscape Plants & Lawn. Call (517) 353-6740 to order a copy.

  


  Organic fertilizers are usually made from living matter such as blood meal, fish emulsion, or compost tea. Inorganic fertilizers are usually made from synthetic ingredients. Today you are seeing more and more organic fertilizers on the shelves of garden centers as more studies show the advantages of organic gardening.


  If you are interested in learning more about the benefits of organic fertilizers and the harmful effects of inorganic fertilizers on soil, pick up a copy of Teaming with Microbes: A Gardener’s Guide to the Soil Food Web by Jeff Lowenfels and Wayne Lewis. This book provides insights on how to strengthen the soil food web by avoiding chemical fertilizers and how to increase the health of your plants by using compost tea.


  When you purchase a fertilizer, look for the N-P-K (nitrogen, phosphorus, and potassium) percentages on the package. A 10-10-10 fertilizer has 10 percent nitrogen, 10 percent phosphorus, and 10 percent potassium and would be a good choice for a flower or vegetable garden. Too much nitrogen can inhibit flowering and fruit production. On the other hand, a 10-5-5 fertilizer would be good for a lawn, which requires more nitrogen.


  Fixing Problem Soils: Sand


  

  The problem with sandy soil is that it does not hold water or nutrients for long. This is because sandy soil has a very open and porous structure. There is nothing to hold water and fertilizers within the soil. Water and fertilizers pass so quickly through sandy soil that the roots of plants do not have time to absorb them.


  So what do you do if your soil is sandy? You have a number of alternatives.


  Bring in topsoil. If you want a quick fix and have the money, you can truck in rich topsoil. The difficulty with this is finding a reliable source. If you know the source personally and trust them, then it can be a good solution. But if you do not know the source, it is best to ask for references or have them run a lab test on the soil. Unreliable sources could provide you with soil dredged from a riverbed or lake, which contains mainly clay. Or what they are calling topsoil may actually be subsoil.


  Add organic matter to your existing sandy soil. It is easier to start with a small area, one that you’ve already started to garden or a site that you plan to garden or landscape soon. There are lots of good sources for organic matter:


  
    	
      Grass clippings and fallen leaves from your own backyard. Come fall simply run your lawn mower with its pick-up bag over your lawn and fallen leaves. The mower does a nice job shredding and mixing the leaves with the grass clippings. Then dump the mixture onto the sandy soil you want to improve. You can either leave this mixture on top of the soil if it is already a planted bed or you can work the mixture into the soil. Either way the microorganisms in your soil will quickly go to work and start breaking down these soil amendments.

    


    	
      If you don’t want to wait until fall, you can go to your local nursery and purchase soil amendments such as mushroom compost, cow manure, and peat moss by the bag or by the truckload.

    


    	
      If you know folks who have horses or cows, manures are great sources for soil amendments. Make sure the manure has been composted for at least six months, otherwise it will leach nitrogen from the very soil you are trying to improve.
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  Plant a cover crop, sometimes known as green manure. Instead of hauling organic matter to the garden site; you plant a cover crop and till it into the soil. Good green manures include hairy vetch, rye, and oats. They can be planted in the fall and tilled into the soil in the spring. This is a good soil-boosting approach for a vegetable bed or a bed that you hope to plant come spring.


  Fixing Problem Soils: Clay


  

  The problem with clay is that it holds water. This is because the structure of clay is very tight and closed. Because of its tight structure, clay is used to line ponds or to seal off landfills. Clay can become compact, retaining water and nutrients to the point of killing the roots of plants by drowning and suffocating them.


  So what do you do if you have clay soil? Essentially you need to add soil amendments like organic matter as discussed in the sandy soil section above. For clayey soil use coarse-textured soil amendments, such a coarse manures and leaf compost, which add a coarser structure to the fine clay. Since clay’s


  

  
    	Plant a rain garden. You can accept that your site has drainage problems and create a rain garden. This is a style of gardening that uses water-loving plants; we’ll discuss it more in chapter 3. Visit www.raingardens.org, a site developed by Rain Gardens of West Michigan, for more information.


    	Consider planting on a different site on your property, one where there is more drainage.


    	Install drain tiles. These are ceramic tubes 4 inches in diameter that come in 2- to 8-foot lengths. They are installed 2 feet or more below the garden (or installed under a raised bed) to direct water toward a natural drainage area or drywell. Installing drain tiles is expensive and labor intensive. Call your county extension office and ask the agent to come out and give you an evaluation as to whether your drainage problem is bad enough to warrant tiles.

  


  
    

    
  


  In a Nutshell
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