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  Introduction




  Every garden in every corner of our state is different, but they all have one thing in common: They’re tended by Colorado gardeners. Gardeners here have to cope with the challenges of a semiarid climate and soil that is rocky, sandy, or made of clay. Some areas struggle with a lack of snow cover in the winter and intense sunshine in the summer. Drying winds desiccate plant roots. Extreme temperature fluctuations frustrate even the most steadfast gardener.




  If you’re new to Colorado, you might not see the pleasure of gardening here. If you’ve arrived from one of those places where every seed you planted flourished and you never had trouble growing tomatoes, you may already have thrown in the trowel. If you’ve been gardening here a while, with luck you’ve learned how to make the most of what we have.




  Gardening in Colorado may seem like an extreme sport, but it has its advantages, too. Because of our low humidity, there are fewer insect pests and plant diseases. We can grow beautiful lawns, flowers, shrubs, and trees. We also get to garden in some of the most scenic areas of the country.




  This book is designed to help you get more from your Colorado gardening experience. Over a dozen experts from around the state—most of them gardeners just like you—provide advice and information for both the novice and experienced gardener. You’ll learn how to take advantage of gardening in our dry climate and ways for dealing with the challenges of our wild weather. Practical, down-to-earth tips are included for flower and vegetable gardening, planting trees, dealing with pests, and landscaping to conserve water. Specific plant recommendations, from annuals to native perennials, are included throughout the book.




  It’s my happy duty as a master gardener to direct you to the many excellent resources provided by Colorado State University’s Extension staff, volunteers, fact sheets, hotlines, and websites. These state-specific resources, as well as many of my other favorite gardening references, are included throughout the book and in the appendix. These resources may be of help whenever you undertake a challenging garden project or find a garden issue that has you stumped.




  Success as a Colorado gardener has to do with amending the soil, encouraging healthy roots and selecting the right plant for the right place. You’ll notice these are recurring themes throughout the book. If you master these, you’re well on your way to growing great gardens.




  Someone once told me, “If you’re not killing plants, you’re not really gardening.” I took that adage to heart. I’ve made plenty of mistakes while gardening along the Front Range, but I’ve done a few things right along the way. I had a vision for my landscape and worked hard to accomplish it, and today that vision is a reality. My hope is this book helps make your garden dreams come true, too.




  What’s New in Edition Two?




  The second edition of The Colorado Gardener’s Companion includes a little more of everything. There’s new information, new technologies, and an updated resource list. There are expanded plant lists and more how tos for xeriscaping, vegetable gardening, growing in shade, finding organic solutions, extending the growing season, and conserving water in the landscape. Chapter 11, “Learning from Special Places,” includes seven new gardens that will surely inspire you to create your own special place.
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C H A P T E R O N E


  


  


  Scratching the Surface on Soils





  




  Several years ago I was driving through Wisconsin on a quick business trip. It was a clear day in early spring, and the trip from Madison to Plain was refreshing. The rolling hills were lush and green and dotted with charming dairy farms that captured my imagination. It was a relaxing drive until I passed through a small town called Black Earth. As I drove through this lush valley, I couldn’t keep my eyes on the road. Mile after mile, field after field, the ground was the darkest, richest, most fertile soil I had ever seen.




  My gardener’s instincts nearly caused an accident as I fought the urge to slam on the brakes. I longed to stop and fill the rental car’s trunk, backseat, and even my suitcase with handfuls of that exquisite soil. I forced myself to keep driving, but I couldn’t help daydreaming about a garden made of that beautiful black earth. What wonderful vegetables I could grow. How easy gardening could be with flower beds of that luscious black earth.




  There’s no black earth in Colorado. There’s some red earth. Some clay earth. Some sandy earth. But no black earth, unless we create it. That’s what makes gardening in Colorado so much fun. This chapter gives the basic information you need to build a firm foundation for your garden. It explains a little about Colorado soils, describes soil amendments, and gives tips for using amendments effectively.




  Colorado has three main geographic areas: the eastern plains, the mountains, and the Western Slope. The Continental Divide is the imaginary dividing line that separates Colorado’s Western Slope and its Front Range. Soil types vary depending on altitude and location and range from coarse-textured sandy soil to fine-textured clayey soil. Most of the soil is highly alkaline and has little organic matter—less than 1 percent. In comparison, ideal soils can contain as much as 5 percent organic matter. In a semiarid climate like ours, where we get an average of 17 inches of annual precipitation (in a very wet year), it’s no wonder we lack good black earth. The more rainfall an area receives, the more vegetation it grows. When that vegetation decomposes it becomes organic matter that makes for richer soils.




  In the most populous area of the state, along the Front Range, soils are clayey. But head out toward the eastern plains and the soil is decidedly sandy. In the Grand Valley the soil is a silty clay loam but turns sandy the farther west you go. Mountain “soil” is mostly decomposed granite, but there are areas with clay soil, too. In the southwestern part of the state, soils range from silty loam to clayey to solid shale or rock.




  Ideal soil has what’s referred to as good soil tilth—the actual physical aspects of the soil that support plant growth. The three elements that contribute to tilth are the texture or size of the soil particles, how well these pieces fit together, and the amount of organic material in the soil.




  Heavy clay soils are made of small, closely knit particles that hold water, practically drowning plants. The looser particles in coarse sandy soils allow water and nutrients to drain so quickly plants can hardly get a good drink. The solution to both problems is the same: Add organic matter. Organic matter, like compost, allows for better air and water circulation for clay soils and improves the water-retaining capability of sandy soil.




  Your Brown Thumb




  If you’re looking for the one nugget of information that’s guaranteed to make a difference in your gardening life, here it is: The majority of plant-growing problems start with the soil. To be a successful Colorado gardener, you don’t need a green thumb as much as you need a brown one. That brown thumb shows you know what kind of soil you’re working with and what you can do to improve it.




  You can start by using your senses to tell if your soil has the basic characteristics of ideal soil. Is it dark in color? Does it smell earthy?




  Next, determine the texture of your soil by getting your hands dirty. Does it feel gritty, smooth, or sticky?




  Add a little water to see if you can roll the soil into a little ball.




  

    • If you can’t roll it into a little ball or the ball won’t hold its shape, the soil texture is most likely sand or sandy loam. (Loam is a combination of different particle sizes.)




    • If you can roll the soil into a little ball and then crumble it easily, the soil texture is probably a sandy or silty loam.




    • If you can roll the soil into a little ball that can be dried and used to play marbles, you have a clayey soil.


  




  Another test is to simply dig a hole in the ground and fill it with water. Does it drain quickly? If so, sandy soil is probably the culprit. Does the water turn to mud and just sit there? Then you probably have clayey soil.




  Soil Testing




  As an experienced Colorado gardener, I knew by the light brown color and the gritty feel that my yard was composed of sandy soil. Fortunately, I knew the xeric plants I planned for my water-wise landscape would feel right at home in that lean, well-drained soil. However, soil testing has been helpful in my postage-stamp vegetable garden. Looking back on my early vegetable growing experiences, I now understand why my first corn crop produced the smallest ears I’d ever seen. The soil was missing too many essential elements.
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    Preparation, Preparation, Preparation




    Location, location, location is the mantra for real estate. For Curtis E. Swift, PhD, a former Colorado State University extension agent based in Grand Junction, the key to good gardening is preparation, preparation, preparation. Gardeners often make two mistakes when preparing soil for gardening: not cultivating deeply enough and using the wrong organic matter. Here are Swift’s tips for gardening in and around Grand Junction, or wherever clay soil is a fact of life.




    

      • Add 3 to 6 cubic yards of organic matter per 1,000-square-foot area.




      • Use organic matter with a particle size of ¼ to ½ inch or larger.




      • Work in a small amount of organic matter at a time, in layers.




      • Work to a depth of 18 inches, if possible. You may need a plow or small tractor, but deep soil preparation helps roots grow deeper.




      • Avoid peat moss as an amendment. Don’t use cow manure, bull manure, or mushroom compost because of the high salt content.




      • Use the results of a soil test to see if there’s a need for potassium and phosphorus. Many areas in the state have adequate levels.




      


    


  




  Gardeners who prefer to take their time and have their soil tested before they start planting could be buying a plant insurance policy. Soil tests help uncover problems related to pH, salts, and fertilizer needs. Gardeners who test their soil as a first step find the recommendations useful for amending, planting, and irrigating. This is especially true for those gardening on a new site.




  Routine soil tests are inexpensive and are available from a variety of sources around the state, including Colorado State University’s Soil, Water and Plant Testing Laboratory (see the Appendix). Private analytical labs also conduct soil analyses for home owners. It’s a good idea to select a Colorado-based lab because you’ll get results correlated for Colorado soils. Most standard tests measure texture, pH, soluble salts, organic matter, lime, and nutrients (nitrogen, phosphorus, potassium, zinc, iron, copper, and manganese).




  Additional tests can be requested, such as lead testing on an older site. Do-it-yourself tests aren’t recommended for our area because the results are based on soil pH. Most of the soil tests sold for home use perform best where the soils are acidic—something that’s rare in Colorado’s alkaline soil environment.




  Measuring pH




  Some gardeners think soil is just stuff that holds plants in place and not the source of plant nutrients. In fact, soil conditions, nutrient levels, and pH levels impact how well plants will do in your garden.




  A soil’s pH is one condition that affects plant growth. Soil pH indicates the acidity or alkalinity of soil on a scale from 1 to 14, with 7 being neutral.




  Soils with pH values less than 7 are considered high-acid soils. Plants like azaleas, blueberries, and rhododendrons thrive in soils with a pH value of 5.0 to 5.5. Some ornamental plants, grasses, and vegetables prefer a less acidic soil, something with a pH value of 5.8 to 6.5. Soils with pH values greater than 7 are alkaline soils.




  Matching the plants to their soil pH preferences is important because pH affects the availability of nutrients within the soil. If the pH is wrong for a plant, it will be lacking the nutrients it needs to become healthy and vibrant. The three categories of nutrients for good plant growth are primary nutrients, secondary nutrients, and micronutrients.




  Primary nutrients are often needed in fairly large quantities. The top three are familiar to gardeners: nitrogen, phosphorus, and potassium. Calcium, magnesium, and sulfur are secondary nutrients and are required in smaller quantities. Micronutrients, like zinc and manganese, are needed in extremely small amounts.




  Plant growth is related to the nutrients available in the soil. For instance, tomatoes need high nitrogen levels, especially in midto late summer, to increase tomato yield and to control a disease known as early blight.




  In soils with high pH, micronutrients like manganese become more available, which can practically poison plants. In soils with low pH levels, nutrients like calcium and phosphorus become less available. Most of the micronutrients become less available when the soil is above pH 6.5.




  Most soils in Colorado are highly alkaline, with a pH of 7.0 to 7.8. Colorado soils are also naturally high in calcium, which ties up iron so it’s not available to plants. That’s why trees with high iron needs don’t do well in our calcareous soils. Plants need iron to produce chlorophyll and healthy green leaves. Iron chlorosis is an iron deficiency that causes leaves to turn yellow and plants to become less vigorous.




  Gardeners in other parts of the country have success adding sulfur to lower their soil’s pH level. However, this tactic doesn’t work here because of the high calcium levels known as free lime.




  You can quickly test for free lime by placing a spoon-size sample of dry soil in a container and pouring a little vinegar on it. A bubbling mixture signals free lime. If there’s no reaction, sulfur products may be used to help lower the pH a bit, but probably not enough to grow acid-loving azaleas.




  Taking a Soil Sample




  Soil samples can be taken at any time, although gardeners usually gather samples after moving into a newly built site, moving into a home site new to them, or whenever they’ve made significant changes to the soil.




  Taking a soil sample isn’t complicated, but for best results samples should be taken for each area of the yard where different soil amendments and fertilizers are used. For example, garden bed samples should be kept separate from lawn area samples.




  The results you receive from the lab will provide recommendations for soil management and fertilizer needs. However, a soil test isn’t the solution to every gardening problem. Soil tests can’t make recommendations about watering too much or too little—or not at all. Soil testing won’t solve pest problems, weed worries, or bad planting choices.




  

    

      Seven Simple Steps for Soil Sampling




      Before you begin the sampling process, be sure to talk with several labs about their testing services, prices, procedures, and the kind of report you’ll receive.




      

        1. Use the lab’s guidelines for sampling depth.




        2. Collect samples with a tool such as a trowel, auger, soil tube, or knife.




        3. Take five or more subsamples for a small area; ten or more for larger areas.




        4. Remove any vegetative debris from the samples.




        5. Mix the soil together.




        6. Place the required amount of soil into a sample container and label.




        7. Send or deliver the sample to the testing lab.


      


    


  




  Fertilizer Fun




  Fertilizers are a soil amendment with a guaranteed percentage of the nutrients that plants need: nitrogen (N) for strong stems and green leaves, phosphorus (P) for flowering, and potassium (K) for healthy roots and stems. Gardens need regular doses of fertilizer because, over time, the nutrients are used or washed away. Apply only as directed. An application of too much fertilizer can be as bad as not applying enough.
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    Fertilizer Facts




    

      • Flower and vegetable gardens need both organic matter and fertilizer.




      • Fertilizers can be inorganic or organic.




      • Inorganic (synthetic chemical) fertilizers have a guaranteed amount of nutrients that can be matched to your yard or garden needs.




      • The amount of fertilizer to add to garden soil depends on the nitrogen needs and the existing amount of organic matter.




      • Some gardeners prefer to garden organically and don’t use synthetic fertilizers.




      • Organic fertilizers are derived from natural sources and help build nutrients in the soil, but work more slowly than synthetic fertilizers.




      • Never use fresh manure on vegetable gardens because of the potential for food contamination. Wait until the fall to add it to garden soil so it has time to break down before the next planting season.




      • There are organic water-soluble fertilizers that feed plants when watered, like prepackaged manure and alfalfa tea bags or homemade compost tea.




      


    


  




  I learned if a little chicken manure is good, a lot of chicken manure is a bad idea because it adds too much nitrogen to the soil all at once. The year I overfertilized with chicken manure, I grew beautiful, leafy tomato plants, but only a few tomatoes.




  The labels on fertilizer products indicate the ratio of nutrients. When you see 10-10-10 on the label, the numbers mean the fertilizer has 10 percent nitrogen, 10 percent phosphorus, and 10 percent potassium. Every ten pounds of that fertilizer puts one pound of each element in the soil. Here’s where the results of your soil-testing efforts pay off—you can choose a fertilizer with the correct combination of nutrients to meet your soil’s needs.




  For example, soils in some parts of the state, like Mesa, Delta, and Montrose Counties, typically have high concentrations of phosphorus and potassium. Gardeners might not need to add these nutrients unless a soil test recommends it.




  The First Amendment




  If your soil is like most in Colorado, you’ll need to get in the habit of adding organic matter each growing season. Amendments are materials that are added into the soil to improve it. There are three kinds of soil amendments: those that improve the chemistry of the soil, those that increase organic matter in the soil, and those that improve tilth and either water drainage or retention.




  Compost increases the organic matter in the soil and also improves soil texture and structure. Mulch is not a soil amendment, although some mulch materials eventually do break down to enrich the soil.




  As tempting as it might be to add a ton—literally—of organic soil amendment all at once, it’s not a good idea. Because only small amounts of nutrients become available over time, modest amounts of organic matter are best added each growing season.




  If your soil is composed of less than the ideal 5 percent organic matter, limit each application to a 1-inch layer before cultivating or about 3 cubic yards per 1,000-square-foot area for annual gardens each growing season. Be sure to rototill organic matter to a depth of 6 to 12 inches. Perennial plants, lawns, trees, and shrub areas can receive 6 cubic yards per 1,000-square-foot area.
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  The first amendment in soil preparation means you have the freedom to choose whatever amendment you’d like to use, within reason. Take into consideration your soil needs and what you’d like the amendment to do. Do you need it to decompose slowly or quickly? Do you need to change the soil’s texture to retain water or make it more permeable? Keep in mind that soils in Colorado are prone to a higher salt content and a higher pH level, so you may want to avoid amendments, like cow manure, that raise these levels.




  If you have sandy soil like mine, you’ll want an amendment that starts to make a difference quickly. Compost is a good choice because it changes the soil’s texture so it can hold water and nutrients longer. If you have clay soil, amendments like compost, wood chips, expanded shale, or straw help increase water permeability.




  Other soil amendments include well-aged manure (six months or older), biosolids from treated sewage (only use Grade 1), and grass clippings. Adding organic matter not only improves the soil’s tilth but it also provides food to help feed beneficial soil organisms.




  




  Black Gold




  One of my happiest moments as a gardener came the day I discovered a forgotten bag of leaves I’d raked and stashed behind the garden shed. As I lifted the bag, the brittle plastic fell apart and my legs, ankles, and shoes were covered with black, crumbly compost teaming with little earthworms. I quickly transferred that compost to the vegetable garden, worms and all.




  Nature created compost for me then, but now I don’t leave it to chance. Instead I compost my leaves, twigs, and untreated grass clippings with coffee grounds, banana peels, eggshells, and vegetable peelings. I also shred and toss in paper towel cores, lint, and paper egg cartons. Dog fur also makes a good additive.




  All organic matter decomposes eventually, but composting accelerates the process. The secret to composting success is balancing these four essential elements: nitrogen (green things), carbon (brown things), moisture, and oxygen. Bacteria, fungi, worms, and sow bugs help the decomposing process along.




  You can use my technique of forgetful composting or you can start your own system with a compost bin or compost pile. Compost bins come in two basic varieties. Batch systems make one batch of compost at a time; continuous-flow systems let you continuously add material so there’s no waiting between batches. Look for a bin that’s easy to use and has the ability to retain heat and moisture in our dry climate.




  You could also create an open pile in the corner of the yard using snow fence or wooden pallets to contain it. Just be sure to keep enough water in it. Strong winds can dry out the pile in a hurry.




  Grab several handfuls of leaves from under a bush, add a few shovels of garden soil, and you’re on your way. Alternate adding layers of shredded dry brown material with green matter and toss in a little soil for good measure. Keep it moist. When you see worms in the compost, you know you’re doing a good job. Till the compost into your garden, dig it in around perennials, and use it to top-dress the lawn.
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    The Dirt on Compost




    Judy Elliott, educator with Denver Urban Gardens (DUG), would never let a bag of leaves compost alone. For more than fifteen years she’s taught gardeners how to become master composters. Her approach to composting is to create a compost pile that will give the end product a high level of soil wellness. “A compost pile needs the same things people need for healthy growth,” she says. Here are her top tips:




    

      1. Create a home for the compost that achieves the volume of approximately 1 square yard. The compost pile should be about 3 feet wide by 3 feet long by 3 feet deep. Height of the pile is crucial.




      2. Make sure the pile has water to sustain it—not drenching wet nor too dry. Water the pile in a slow pattern around and in the different layers. Keep the compost the consistency of a wrung-out sponge. It should look like it glistens.




      3. Exercise the compost pile by turning the pile once a week or once every two weeks to keep the oxygen circulating. Mix layers by pulling the outside to the middle and flipping the top to the bottom.




      4. Chop material before adding it to the pile. When the particle size of the materials is decreased, the size of the compost area is increased. Use a lawn mower, chipper, or sharp shovel to break up material into 1-or 2-inch pieces. Chop leaves in a trash can with a weed whacker.




      5. Provide a balanced diet. Compost is a mixture of higher carbon material with higher nitrogen material (25 to 30 parts carbon to 1 part nitrogen). Make piles with brown materials that have been accumulating for some time with green materials from the garden or kitchen. Use a variety of materials, but never compost meat, cheese, fat, or bones.


    




    




    For more composting information, contact Denver Urban Gardens.


  




  If you want to try composting and you live in Colorado’s bear country, Judy Elliott of Denver Urban Gardens says it shouldn’t be a problem if you use only nonfood items. However, the pile still needs to be turned on a regular basis. “Just throwing in leaves and grass clippings would lead to compaction and odors from anaerobic composting conditions. Not the best when we’re dealing with large critters.” She recommends indoor composting using red wiggler worms instead.




  Cover Crops




  Another way to increase the amount of organic matter in your soil is by planting cover crops. Usually fast-growing crops like winter rye and winter wheat are planted to prevent soil from blowing or eroding away.




  Cover crops are sown in the fall and tilled into the garden in the spring. This “green manure” is a natural soil builder and adds nitrogen to the soil. Common cover crops include winter rye, buckwheat, vetch, winter pea, alfalfa, and clover. It’s important to remember to till the crop into the garden in spring before it goes to seed.




  Straw-Bale Gardening




  There’s another way to grow in Colorado that doesn’t use soil, so there’s no need for soil testing, adding amendments, or making room for a compost pile. Straw-bale gardening is a clever alternative for planting vegetables, herbs, fruits, and flowers.




  I can’t think of a single gardener who wouldn’t want to plant a vegetable garden that could grow just about anywhere. It’s all explained in Joel Karsten’s book, Straw Bale Gardens. As a straw-bale-gardening pioneer in Minnesota, Karsten has perfected a method for growing organic vegetables anywhere, including balconies, decks, patios, and even driveways.




  Plants are grown directly in bales of straw (not hay). All gardeners need to do is add water, fertilizer, and sunshine. Karsten says there’s “no tilling, no cultivating, no weeding.”




  You can grow just about anything in ordinary straw bales including tomatoes, cabbages, pumpkins, herbs, greens, eggplants, onions, potatoes, and flowers, too.




  Planting in straw may seem like a strange idea, but it makes sense. Each straw bale serves as its own container and its own growing medium. As the straw decomposes it gives plants the nutrients they need to grow. At the end of the season, the straw is turned into compost and a new bale is planted the next spring.




  If you haven’t had gardening success planting in Colorado soils, you might want to give straw-bale planting a try.




  Mulch More




  Mulch can be any inorganic or organic material placed on top of the soil surface to preserve moisture and prevent weeds. Inorganic materials, like rocks and gravel, may stay in place for years, but organic mulches decompose over time and need to be refreshed every year or so. Each spring my car is one of the first in line at Denver’s annual free mulch giveaway. The mulch is made by recycling thousands of discarded Christmas trees collected in December and January. When I get my pine chips home, I shovel the mulch about 3 or 4 inches deep on my flower beds but keep it away from the stems of my shrubs and trunks of my trees. The chips go wherever I need to control weeds, retain soil moisture, protect plants from temperature extremes, improve water penetration, and just make the area look nicer.




  Many Colorado communities offer a similar mulch giveaway in the spring. Check with your local recycling organization or waste management company for availability in your area. If this isn’t an option, other good sources for chipper mulch are landscape companies and tree-shrub management companies.




  Mulched Christmas trees make a good mulch, but you can also use dry, untreated grass clippings, leaves, pine needles, sawdust, straw, wood chips, and pea gravel. Some plants are picky and prefer one kind of mulch over another. For example, plants with low water needs often prefer pea gravel over bark mulch. The crushed gravel allows water to percolate slowly down to plant roots and encourages plant growth with warmer soil temperatures.




  A Note about Compaction




  One other soil management problem that deserves a mention is soil compaction. If the soil becomes too compacted by foot or equipment traffic, roots can’t penetrate the soil layers for optimum growth. In addition, water has a tendency to run off compacted areas. To avoid this problem, don’t walk on cultivated soil (especially when the soil is wet), and keep adding that good old organic matter.
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