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To my dad, Bill.


—Bryan


To my mom, who gifted me with her love of the natural world—a gift that never stops giving.


—Lauren
















[image: A variety of wildflowers and plants are densely arranged, featuring multiple blooms and green foliage. The scene showcases a mix of flowering species in a natural setting.]

Native wildflowers and grasses mingle in Lauren Springer’s dry prairie-inspired planting.



















[image: A field filled with various flowers, predominantly featuring clusters of blooms and green grass. The flowers are densely packed, creating a vibrant floral display.]

Few things are as cheery as a sea of swaying coreopsis flowers.



















[image: A collage of various plants including flowers and shrubs. The top row features yellow flowers and white blooms, while the bottom row shows red flowers, purple plants, and evergreen trees.]


















[image: A field of wildflowers alongside a stream, with a backdrop of trees and mountains in the distance. The flowers are varied, creating a vibrant landscape.]

A landslide of exuberant wildflowers celebrates the arrival of summer on a slope in the high country.
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If you’ve picked up this book, chances are you already know about the precipitous decline of insects, the perils facing migrating butterflies, the bulldozer fate of a wildflower field near your home, and the disheartening realities of a climate that is rapidly changing. You’ve probably also heard that including native plants in your garden offers many of the best resources for those native bees or that caterpillar, a new home for some of the same types of wildflowers from that field, and one of the homeowner’s best tools for helping the natural world endure and maybe again flourish in this new geologic era: the Anthropocene, an era initiated and shaped by humans on the earth.
















[image: A landscape featuring a dense grove of trees with varying foliage, set against a backdrop of mountains and a cloudy sky.]

An indelible part of our region’s identity, fall-glowing masses of aspen illuminate the Rockies with billowing, delicate-looking canopies that belie their tough nature.

















We, as horticulturists, plantspeople, and (perhaps most important) gardeners with a shared passion for nature and keen drive for observational learning, aren’t interested in bringing the reader down with talk of what this world has lost. Rather, we’ve decided to focus this text on what the reader can do on their patch of land to make it a better place. Telling someone who is already interested in growing native plants why they should be growing native plants is, essentially, preaching to the choir. Instead, consider this book an empowering companion in the practice of gardening with native plants: one that can help you read between the lines of a black-and-white approach so frequently presented in pop and social medias and, just as importantly, guide you in understanding and applying valuable garden skills and concepts, all while providing insight as to which native plants may grow best in your home garden. We hope that not only our knowledge of these practices and plants, but also our joy and passion about them, kindles a similar fire in you or stokes flames already present. After all, we as gardeners aren’t here to preach to any choir; we are here to join the chorus and make the world just a little better place in the process.


This book is based on our training, research, and—more than anything—experience and observations in the wild and in gardens we have designed and care for. Its scope is limited to our experiences. This ensures that all content we present is regionally relevant yet won’t universally be true for all readers; not all plant-insect interactions, for example, are the same in all parts of the region; they often vary from one yard to the next. It is also important to note that we know about and can represent only a fraction of the varied important human uses, relationships, histories, and values of these plants, especially in relation to those of Indigenous peoples who have lived side-by-side with our region’s flora for millennia. We as gardeners can tell our story, a very useful one to those wanting to garden with these plants, but it’s only a small piece of the much bigger story between these plants, creatures, and people.
















[image: A landscape featuring various plants and flowers, with a tree in the background. The ground is rocky, and multiple types of vegetation are visible throughout the area.]

Creamy yellow antelope bitterbrush rises through a cloud of blue mist penstemon just as spring gives way to summer.
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Before gardening with native plants, it’s important to understand what makes a plant native. Much like the word “natural” in food marketing, the term does not have a set definition, and it’s wise to consider a few different perspectives as opposed to taking any as absolute.


Before Europeans renamed and colonized the Americas, plants here were, more or less, just plants. Calling any plant native would have been irrelevant, as relatively few—only ones that served as food, fiber, medicine, or had other cultural significances—had been moved around by humans. Plants rarely survived transcontinental journeys, unlike the many problematic weeds delivered in the last century or so. With the colonization of North America came a profound and widespread disturbance of natural habitats, fundamentally changing their suitability for plants already growing on the continent and the mobilization of plants here in new ways. For these reasons, among others, we define a native plant as a plant occurring within our region prior to European colonization.


Change as Constant


Crucial to this conversation, and easily overlooked with well-intentioned dogma focused on preservation, is the reality that change is here to stay. It’s everywhere: seen in our fields and streams as introduced species, felt in our high country as more and widening mountain roads, and most pervasively experienced in our climate. Ongoing human-made changes to our climate are inevitable but remain uncertain in exact severity and impact. Regardless, a few broad concepts are worth keeping in mind when thinking about the phenomenon: precipitation patterns are changing while overall temperatures are climbing due to human-caused atmospheric modifications. Both variables—temperature and precipitation—are primary factors determining what plants grow best in any environment. Our native flora will have to adapt, move, or die due to anthropomorphic climate change, as they did in similar but slower shifts caused by the coming and going of ice ages. Studies have already shown plant communities climbing in elevation and latitude to remain in their preferred temperature bands as temperatures rise. It’s possible that not all plants will climb fast enough or adapt quickly enough. And some, like those of the alpine biome, will literally run out of mountain to climb.


To complicate matters, this change—rapid warming—is also arriving on the heels of an Ice Age. As the period gradually developed, many plants we know today were forced south or to lower elevations, the impact of which can still be seen in plant range maps and recent plant-migration histories. Though the ponderosa pine is now the state tree of Montana, it returned to central Montana in just the last millenium after beginning the journey north from its glacial refugia in the Southwest around 13,000 years ago. If the ponderosa pine, a plant with the benefit of fast-moving birds to distribute its seeds throughout the Rockies, only just returned, what might that mean for plants without far-flying seed distributors? If this book could have been written two thousand years ago, would readers in Montana consider the ponderosa a native plant?


During its time restricted to the Southwest, the ponderosa pine would have grown shoulder-to-shoulder with a whole host of other species escaping glaciation’s icy grip in the Rockies but also with species already present in the Southwest. There, the mixing of plants formed diverse, new plant communities we haven’t seen since. In those communities, the ponderosa competed with some species but also created food and shelter for others. For this reason, we feel it isn’t fair to a plant for us to assume that present-day ecosystem of origin is the only one in which a native plant has value: often, a species we know today has been a valuable member in several plant communities before settling into its current haunts. Though many convey a sense of permanence, plants and their communities aren’t static. Many native species will go on to thrive in western communities they don’t inhabit now, and a good number still will help form new communities, whether naturally occurring or in our gardens.


In recent years there has been increasing buzz surrounding growing the locally adapted forms of widespread native plants, called ecotypic seed or ecotypic plants. Historically, such plants are exquisitely adapted to local soils, climate, and precipitation patterns and bloom in sync with the arrival and habits of local animals and insects. That being said, some ecotypic seeds and plants may not be the best adapted to your site—say, if your site has significant urban heat-island effect not historically present in the surrounding countryside, or if your site’s soil has been gardened for decades or pulled up from the basement during construction. Similar mismatches may also hold true for some ecotypic seeds as climate change alters our environment.




[image: A dilapidated wooden structure is partially visible among dense vegetation in an open landscape under a cloudy sky.]

The shrub steppe, sun, wind, and snow are reclaiming this once-thriving homestead in the Rockies.





We encourage readers to mull over what native means to them and to their landscape, as the term in plants is relative to both place and time. Some gardeners may wish to maintain a strict native-to-state or -site distinction, while others like Lauren and Bryan take a broader approach, including plants from across the plains, basins, and mountains of the interior West in their native plantings without dampening their enthusiasm for growing ecotypic plants. Ultimately, we encourage you to remember that a bluegrass lawn—a single Eurasian plant species—alongside a couple foundation plantings of shrubs is the baseline for the average suburban yard today. Almost any kind of native planting, whether native to your site, state, or the region, whether big or small, messy or tidy, is an impactful step in the right direction for plants and creatures alike.




[image: A tree with autumn foliage stands alone in a field, while a bird flies nearby against a backdrop of mountains and a clear sky.]

An eagle takes flight from a stately narrowleaf cottonwood that has begun to transition toward its next phase in life: one defined by recession rather than growth, marked by the trunk splitting in two.



















[image: A field covered with various wildflowers and shrubs, showcasing a diverse landscape with patches of greenery and flowering plants throughout.]

A lovely wild prairie matrix of annual gaillardia festooning a carpet of buffalo grass, accented by silvery threadleaf sage and handsome yucca.
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The Big Picture: Defining the Rocky Mountain Region—Macroclimates and Hardiness Zones


It goes without saying that the Rocky Mountain region centers around the mountains lending the area its name. Using state boundaries, this book covers plants, landscapes, and concepts relevant from northern New Mexico and northern Arizona through Colorado, Utah, Wyoming, and on up through Montana and Idaho. That isn’t the entire extent of this book, however: many of the largest population centers in these states are actually on plains and in large, lower-elevation basins between our mountains. And so, this book covers plants of and practices for not only the Rockies and Intermountain West but also the Great Plains; for many of our readers, they are inseparable.


This approach—including plants of the western two-thirds of the Dakotas, Nebraska, Kansas, Oklahoma, and the Texas Panhandle—also maximizes our ability as experts to help gardeners prepare for climate change. At present, much of the Rocky Mountain and High Plains region is forecast to grow warmer and slightly wetter than it is now, making the inclusion of plants from our region’s southern margins particularly relevant to this book. Even with a net precipitation increase, higher temperatures will result in snowmelt occurring more quickly, making capture and use of irrigation water more difficult and keeping waterwise garden practices relevant for many years to come.


Biomes of the Region


As we’ve highlighted so far, native can mean many things, particularly in relation to scope of place and time. While using state and county boundaries to define what plants might be native is practical for a quick understanding, it isn’t the most useful, as plants don’t recognize these arbitrary human-made distinctions. Instead, they live in one or more of several broad communities that suit their adaptations. These biomes are shaped by natural forces and features, such as availability of water, intensity and duration of winter or summer, and physical features of the landscape, including mountain ranges and valleys. The sharp elevation changes in our region also result in biomes that change more abruptly than in much of North America, as well as higher plant diversity over a straight-line distance, giving native plant gardeners here the good fortune of a strikingly broad palette of plants to choose from.


Both of our gardens in the Fort Collins area, for example, were naturally dominated by shortgrass prairie prior to development. So, it’s common that plants from prairies, be they from 60 miles away across the Wyoming border or 360 miles away from the plains of Kansas and Nebraska, grow most easily and provide more appropriate food and habitat for local critters than would a Colorado native plant from a very different biome, like the alpine, which may be only a 25-mile crow’s-flight away. Such a plant, though a Colorado native, would languish in our summer heat, requiring quite a bit of supplemental water to compensate for lack of snowfall, and would struggle in our generally heavier soils. As a result, we both emphasize flora from the plains in our plantings. We also grow plenty of plants from elevation bands and biomes adjacent to ours, like pinyon-juniper, shrub steppe, and foothills communities, and can include plants from bands and biomes farther removed from ours with thoughtful use of microclimates and acceptance of a higher rate of failure.


In short, emphasizing plants from your garden’s would-be biome—what would have been on your site before European colonization—but also from biomes similar to the current site will help you put together the right mix of natives. Since biomes typically blend with one another gradually, consider including plants from intergrading biomes—those with which yours blends—to significantly diversify your plant palette with site-appropriate plants. Many of us, like Lauren, live in places where ecosystems overlap and blend. She has naturally occurring species of plants and animals from both the plains and foothills biomes on her five acres at the edge of Fort Collins. She also extends the pollen and nectar season for insects and hummingbirds by planting late-blooming natives of late-summer and fall monsoonal areas in her spring-moisture location. Also, keep in mind that while the sunny places in your yard may be more like their original biome, shady places—in between tightly spaced houses or under large trees—may be more like a completely different biome. Since shade is rare on the plains, shrub steppe, and in pinyon-juniper biomes, gardeners with shady sites in those biomes may actually find that plants from another biome, such as the foothills or montane—where naturally occurring shade is common—grow best. With climate change at play, many of these zones are climbing in altitude and latitude, so growing some plants—especially long-lived plants such as trees, some grasses, and shrubs—from a bit farther “down the mountain” and/or farther south but that can handle your garden’s current climate and winter lows will help hedge bets for a durable, regionally appropriate garden over coming decades.


Use the following guide for help determining to which of our region’s life zones your garden might naturally default in the absence of human disturbance. The plant communities of this life zone sometimes pop up in vacant lots and appear in wild spaces around the edges of your community and, of course, the countryside around your home. In the plant-profiles section, we’ve noted from which life zones each featured plant originates so that you can use both to help you choose plants that may be a good fit for your site. Life zones in our high-elevation region develop relative to one another and begin at lower elevations moving north. For example, the alpine zone can occur as low as 6500 feet at our region’s northern edge, while in the south it can start as high as 12,000 ft.


plains (including prairies and grasslands)



low elevations in our region


Example: Billings, Montana


The Great Plains or just “the Plains” are terms referring to the geologic feature that is the large expanse of relatively flat land in central North America. High Plains typically refers to the western half or so of this region, which rises in elevation as it approaches the Rockies. These terms are distinguished from “prairie,” which references plants, not geology, in particular the grass-dominated plant communities of central North America. While arid grasslands also occur west of the Rockies, they are not generally considered prairie. We have designated all these biomes in plant profiles as “plains.” The plains biome abuts and intergrades with foothills, shrub steppe, and pinyon-juniper biomes.


foothills


low to moderate elevations


Example: Golden, Colorado


A floristically diverse zone on the eastern slope of the Rockies, the foothills represent a blending of plains and montane plants mixed with a smattering of plant species found only in the foothills themselves. Dominant plant communities include ponderosa pine parklands, open meadows, and rich shrublands. This zone often receives more moisture than the plains and drains cold air better, resulting in protected pockets of relict plant communities, like patches of tallgrass prairie plants. The foothills biome intergrades with all other biomes except subalpine and alpine.




[image: A landscape featuring two prominent rock formations in the distance, surrounded by tall grass and a gentle slope leading to a cliff edge.]

Perhaps more so on the plains than in any other biome, the horizon—broken only by occasional buttes and bluffs—creates a defining sense of scale and unique beauty.







[image: A landscape featuring rolling hills and a mountain in the background, with various wildflowers and greenery in the foreground.]

In the foothills biome, grasses and wildflowers converge with shrubs and evergreen trees for a highly diverse and beautiful mingling of plant species.






pinyon-juniper woodlands


low to moderate elevations


Example: Santa Fe, New Mexico


Characterized by open woods of short, drought-adapted evergreens, pinyon-juniper woodlands occur on the eastern slope of the Rockies north to central Colorado, while on the western slope, they occur north into Idaho. A diversity of deciduous shrubs and shrubby trees grow between the often widely spaced evergreens, including a number of shrubby oaks seen more commonly in the Southwest. This zone intergrades with all zones except subalpine and alpine.


shrub steppe


low to moderate elevations


Example: Cody, Wyoming


High-elevation, arid shrublands occur in places too dry for grassland or forest, often between mountain ranges and in large, dry basins such as the Bighorn Basin of Wyoming. These locations can be among the chilliest in our region, enduring the settling of denser cold air from surrounding mountain ranges, and are known to experience high winds. The iconic “sagebrush sea” is emblematic of the shrub steppe, with each species of sagebrush exquisitely adapted to a specific soil depth or type in these areas. This zone intergrades with all zones except subalpine and alpine.


montane


moderate elevations


Example: Vail, Colorado


The montane biome contains the plant communities most folks think of when they hear “the Rockies,” including pine parklands, lush meadows, and deciduous aspen woods. Soils are generally shallow, well-drained, and rocky on mountainsides, though deeper in valleys and basins. Snow holds through winter, and growing seasons in these places are short and cool. Grazing effects from elk and deer can be significant. The montane receives more precipitation than most of our region’s zones and intergrades with all zones except plains and alpine.




[image: A landscape featuring various shrubs and small plants on a terrain with visible soil. A rocky area is seen in the background, with hills in the distance.]

Often underappreciated in the West, shrubs are a resilient group of plants forming the foundation of the shrub steppe biome, where they provide food and shelter for a host of other plants and animals.







[image: A field filled with various wildflowers stretches across the landscape, with mountains in the background under a clear sky.]

Spectacular wildflower meadows with backdrops of grand peaks, such as this summer scene in South Park, Colorado, define much of the montane biome.






subalpine


high elevations


few human inhabitants


A transitional zone, the subalpine biome is a relatively small life zone that represents the highest elevation at which trees in our region can grow. Thanks to heavy and dependable winter snowfall, lush dense forests of tall, slender conifers dominate the lower portions of this region. Krummholz (German for bent/crooked wood) are stunted, shrublike evergreen trees shaped—as if bonsai—by relentless winds. These peter out at treeline, which defines the upper limit of this zone. The subalpine intergrades mostly with the montane and alpine zones.


alpine (above treeline)



highest elevations in our region


few human inhabitants


Above the krummholz, woody plants more than a few inches tall disappear. Buffeting, desiccating winds, exposure to extreme cold, and a severely short growing season, often combined with little in the way of reliable groundwater, result in communities comprised almost entirely of low-growing grasses, sedges, and wildflowers. Adapted to cool temperatures year-round, plants from the alpine are best suited for high-elevation gardens. Though often called tundra by locals, the alpine biome and tundra are not the same: though both occur above the range of trees (in latitude or altitude), alpine lacks permafrost, while tundra features growth-limiting permafrost. The alpine intergrades primarily with the subalpine zone.


watercourses, riparian habitats, and wetlands


all elevations


Although these are distinct habitats defined by access to water, they are lumped together in this book, as most plants from these areas thrive in similar garden conditions. These plants typically appreciate richer, moister soils than are common in our region. Many of these plants also provide excellent forage for large and small wildlife alike, remaining green and lush through summer’s heat.




[image: A hillside with rocky formations and trees in the foreground. The landscape features a mix of vegetation and terrain, with a cloudy sky above.]

Cottonwoods line a canyon creek, creating a cool, shady oasis where wildlife can eat, drink, and rest.







[image: A wetland area with a pond surrounded by grass and clusters of flowers. The landscape features shrubs and trees in the background.]

Tolerant of periodic inundation, pale, watery blue iris flows like a river of its own alongside a swollen, meandering creek in this mountain parkland.






Hardiness Zones



Today, one of the first metrics used to determine if that cute flower or handsome sapling is a good fit for a garden is the hardiness zone listed on its tag at the nursery. For those who may not know, hardiness zones are numerical ratings given to plants by their tolerance for winter temperatures. Each number represents a 10-degree Fahrenheit range of average lows, and the numerical scale ranges from 1 (arctic conditions) to 13 (tropical conditions) and is often accompanied by a color-coded map. With the advent of the internet, this map can now also be searched by zip code, eliminating the eye-straining needed to guess one’s zone using a four-inch-wide map of the entire country.


The United States Department of Agriculture creates this map by averaging the coldest temperature each winter for the last thirty years at each of many data-collection sites across the nation. Even accounting for updated technologies used to make the 2023 map that gives finer detail to each zone, especially in intensively variable regions like ours, the impact of a warming climate is easy to visualize. Grow zones defined by winter lows are steadily creeping north and higher in elevation.


We aren’t highlighting this change for the sake of doom and gloom; great plants grow and will continue to grow in all these zones. Rather, it is important to understand how to use this changing gardening tool, including its limitations. That’s because the hardiness zone system is one of the fastest ways to gain a general understanding for a plant’s suitability for your site when shopping at the nursery, but it’s only part of the picture for plant hardiness. Rate of temperature change (often faster here in the Interior West than in other places), duration of cold, and presence of other stressors, like drought, all impact a plant’s ability to tolerate the reading on the thermometer. For these reasons, consider the hardiness zone map a guide and a useful starting point rather than the law when it comes to assessing how cold-hardy a given plant is. What’s more, tolerance to winter cold is only one of several factors determining a plant’s suitability for your landscape. The little picture—painted by summer heat, precipitation patterns and amounts, sun duration and intensity, soil type, and wind—impacts a plant’s ability to succeed in a garden as well.




[image: Map showing average annual extreme minimum temperatures from 1991 to 2020 across the U.S., with temperature zones and corresponding ranges indicated.]

2023 USDA Plant Hardiness Zone Map





The Little Picture: Aspect and Microclimates


In the Rocky Mountain region, perhaps more so than in any other part of North America, a confluence of high elevation, intense solar radiation, and low humidity creates very distinct microclimates, even on the four sides of a house. A north side typically remains cooler, moister, and often windier in winter than other sides. A south side tends to be more protected from wind in winter and is the hottest and driest side year-round unless sheltered by mature shade trees. East is the most temperate, protected from harsh afternoon sun but still receiving the warming rays of the morning. West is wild with extreme fluctuations—some shade in the morning and then suddenly exposed to intense hot afternoon sunlight, and often buffeted by strong prevailing winds.


So, the four cardinal directions can make one small property feel as if it’s in a baked New Mexican valley on the south side of the house and in the chilly Montana foothills on the north. You may be able to grow a healthy small glade of aspens, ferns, columbines, and wood lilies on the north side of the house and a thriving community of cacti, sage, paintbrush, and yuccas on the south.


The key to making the most of your microclimates is to be observant. Before making in-depth planting plans, watch sun and shadow patterns on your property over the four seasons, as those change a great deal. Pay attention to where snow tends to linger and where it melts off first, and if there are any seasonally moist or even wet areas. Out in the open, away from house, outbuildings, mature trees, masonry walls, or solid fences, the harsher effects of wind, dryness, and extreme heat or cold can intensify.


You can make use of or intentionally create even smaller microclimates on your property with slightly less pronounced effects than those caused by a house and other structures. Shrubs, boulders, slopes, and berms also have adjacent planting aspects with slightly different sun, temperature, and moisture levels. One of the simplest ways to learn about these special spots is to watch where, when, and what creatures do. Where do birds gather to shelter when the wind blows? Where does the dog lay on a hot summer afternoon? Where does the cat sunbathe on a cool spring morning? All these microclimates make for wonderfully diverse offerings to plants and creatures and a lot of fun for the gardener because they mean many plant options. And since our region is so varied in topography, climate, soil, and plant and animal communities, there are special native plants that have evolved to thrive in each microclimate you may have to offer.




[image: Cacti with flowers are surrounded by rocks and gravel. Some small green plants are also present in the area.]

Rocks protect snowball cacti from wind, while keeping the soil warmer in winter and cooler in summer, in the unwatered cactus area of the Undaunted Garden at The Gardens on Spring Creek in Fort Collins.






Soils



Most folks who grow up around gardeners, or as gardeners themselves, have the understanding that there are good soils—those with higher organic matter and higher fertility (dirt that looks like chocolate cake)—and bad soils—most everything else and including most soils in the West, ranging from heavy clays to thin sands. This notion stems from the fact that most of the people who passed this concept down did so with the understanding that soils were for growing crops more than for gardens, and regardless of whether one was to grow a crop or garden, a relatively small palette of plants was to comprise either. So, with a fixed plant palette, it made sense to modify the soil’s characteristics to meet the needs of those plants.


Growing native plants presents a departure from a fixed plant palette into a whole new array of colors, forms, and botanical behaviors, all coevolved to thrive on native soils. Many of our native plants actually despise a so-called good soil and thrive only on a leaner, well-drained, mineral-influenced soil more reminiscent of their western haunts. So, throw out the notion of good and bad. Instead, approach your soil by understanding its texture (how big or small its particles are) and its organic-matter content (how much dead-plant material is already in the soil). We’ve indicated if a plant has a strong soil-type preference in its plant profile. With that information, you can modify your plant palette rather than your soil. So, say goodbye to the days of amending, fertilizing, and double-digging, and say hello to a whole new suite of garden denizens.


Determining the texture of your garden’s soil isn’t as daunting as it might first seem. With a bit of practice, a person can identify soil texture quickly and as accurately as is necessary for success with native plants. In most cases, understanding whether your garden’s soil is fine-textured and dense (dominated by small, compaction-prone, poorly draining, nutritive clay particles) or coarse-textured and lighter (dominated by larger, well-draining, less nutritive silt or sand particles) suffices. One quick test is simply to water the garden deeply with a sprinkler. If the water pools during irrigation and soil then sticks to the shovel blade or comes out of a freshly dug hole in heavy clods, a fine-textured soil such as clay is likely. Seen occasionally on maps and in test results, loam soils have relatively equal particles of sand, silt, and clay, and so have physical properties in between fine- and coarse-textured soils. In addition, soils can receive sub-designations, like clayey-loam or silty-sand. In that case, the second soil type listed is the main soil texture but is influenced by the first. Clay particles have a disproportionately large impact on soil properties, so clayey anything can behave a bit like clay. If still unsure, consider sending a sample to your local land-grant university, or easiest of all, visit the fantastic online tool known as the Web Soil Survey, created by the United States Department of Agriculture’s Natural Resources Conservation Service.


Due to their tendency to compact, clay soils shouldn’t be worked in when wet. Bryan, who gardens on a clayey soil, irrigates the day or two before his garden chores, allowing time for water to move gradually through the soil’s profile. That way, his soil is not so dry as to be tough digging or weeding, but not so wet as to clod or stick to tools or compact from being stepped on. Silty and sandy soils hold less water and so need more frequent irrigation, especially for plants not yet established, but open up a whole new plant palette. Lauren, who gardens on a silty property, is able to grow a good number of plants, such as bush morning-glory (Ipomoea leptophylla), that would rot in Bryan’s heavier soil.


Mountain gardeners may find themselves on very thin soils that don’t quite fit into any of these groups. Such soils are generally described as young, or gritty, and almost look or feel like digging in gravel with a modest amount of soil mixed in. Frequently, these soils are less than eight inches deep with bedrock right below. Along with soils low in organic matter, it is quite common to hear these soils referred to as mineral or lean in contrast to those with deeper profiles and more organic matter, called organic or rich. The truth is that soils with significant amounts of organic matter are rare in the West, as they develop where generous precipitation and soil moisture support large amounts of plant growth and decomposition. Adding organic matter is an endless effort in perennial and shrub gardens, since it is constantly broken down by soil microbes and creates disturbance to the microorganism biome with feast and famine cycles. And, since most of our region’s plants actually prefer leaner soils with less organic matter, it won’t be in the best interest of your native plant garden anyway. The natives that enjoy richer soils come from environments with abundant surface or subsurface water—watercourse edges, mountain meadows, and wetlands—and comprise a small minority of our horticultural plant palette. Save your time, money, and energy for other garden-related pursuits.


In rare cases of extremely lean, thin soils, such as exceptionally sandy or gritty soils, light soil amendment with low-salt compost or undecomposed organic matter, such as dried leaves or alfalfa pellets, can help. This is also true for compacted soils that have sat barren, as organic matter jump-starts beneficial soil microbe activity. Such microbes provide many benefits to soil structure and plants alike, including making mineral nutrients bioavailable. Less is always more, as too much of any organic amendment will cause problems in most native gardens, ranging from salt damage to excessive, less-hardy soft growth. A loose scattering of alfalfa pellets, one inch of compost, or a few inches of an organic matter dug or tilled as deep as you can manage at the outset of plantings should do the job.




[image: A rocky hillside features clusters of flowering plants and shrubs, with a large tree in the background. The landscape shows a natural setting with vegetation and stone.]

Defying the notion that flowery plants like rich soils, blue mist penstemon grows and blooms with abandon on nothing more than decomposing foothills granite.





Since many regional soils and groundwater already have excessive salts, amending with salty compost or manure quickly does more harm than good. High salt levels are evident as a white or brown-white crust on soil surfaces, stunted plant growth, leafburn, and poor soil structure. If high salts are suspected, consider a soil test through your nearest land-grant university. University extension agents are available online or by phone to interpret and discuss test results and provide management recommendations. In this case it’s usually most practical to tailor the plant palette to the existing salt levels in your garden, though flushing of salts is sometimes appropriate.


Soils around homes, especially newer homes, are often just the subsoil pulled from excavation for the basement, crawlspace, or foundation, not the native soil plants are adapted to grow in. Such soils are another exception where a one-time application of organic matter before planting begins can be beneficial, but resist the urge to do more. As with compacted, barren soils, a one-time amendment helps to loosen soil structure and jump-start microbial activity. A subsoil brought to the surface can often be spotted by its color and texture difference when compared to soil farther out in the yard; in our area, such soils are often a paler color and pack densely, leaving almost unbreakable, fist-sized chunks on the surface after being turned over, while soil in the yard is darker and easier to work.


Like soil texture, soil pH represents a spectrum. It can range from strongly acid to strongly alkaline, with true neutral (pure water) measuring 7. You can make general guesses as to whether your soil pH may be acid, alkaline, or relatively neutral by observing precipitation and plant patterns as well as bedrock. Higher-precipitation regions, like high-mountain areas with heavy winter snowfall, trend toward acidity, while lower-precipitation areas trend toward alkalinity. Granite predisposes a soil toward slight acidity, while many sedimentary rocks (like limestone and mudstone) as parent materials do the opposite. Few of our region’s native plants have strong soil pH preferences.


Modifying soil texture is prohibitively costly in terms of labor, amount of materials, and dollar investment. This is also true for lowering the pH of many alkaline soils, which often have extraordinary ability to buffer their pH back up to original levels after being acidified. The goal in understanding your soil is not to change it, but rather to tailor your plant palette to the soil.


Sunlight


This region’s many sunny days and intense sunlight are among the main draws for people visiting or moving here. Our higher elevation receives more days of sunshine and more intense solar radiation than most parts of the country. Many plants native here have evolved sun protection in the form of felt, hairs, spines, or wax that either shade from or reflect the bright sunlight. Much like a human being’s darkened skin, plants also concentrate pigments as protection, giving many Rocky Mountain flowers a deeper, richer color than when grown where sunlight is less intense.


Full sun or all-day sun here is much stronger than full sun at lower elevations and/or in regions with more cloudy days. Half-day sun in the afternoon blasts plants with hours of the most intense solar radiation of the day, so a native plant for the west side of a structure or a west-facing slope ideally is a species that grows in full sun in the wild. West-side plants sited close to a structure are most affected by the morning shade and tend to grow toward or lean westward, so keep this in mind and choose lower-growing plants for those spots if you don’t want that leaning to look so obvious. Part sun or light shade describes the light plants receive growing in the dappled shade of an open forest or tree grove, at woodland’s edge, or on north- or east-facing slopes open to the sky but with no direct sun in the afternoon. Shade falls where no direct light comes through and where few of our region’s native plant species thrive and can be found beneath evergreen trees, low eaves, or near the north side of a tall structure.
















[image: A field with various types of vegetation, including grasses and flowering plants, creating a diverse natural landscape.]

Inspired by the nearly treeless plains and shrub steppe, Bryan Fischer’s sunny Prairie Garden at The Gardens on Spring Creek emulates the ecosystem’s textured, flowing beauty in a layered matrix planting.

















Additionally, our region features a huge spread of elevations and latitudes from northern Arizona to the Canadian Rockies, making for a massive range of seasonal disparities in both light intensity and day length. To further impact and complicate sunlight matters, higher elevations in the mountains generally have more cloud cover, receive more moisture in the form of snow and daily and/or seasonal rains, and often receive fewer hours of sunlight depending on how close, high, and in what direction the slopes directly facing and potentially blocking lower sun rays to the location are. At lower elevations, lower latitudes, on south- and west-facing slopes, and on flatter, open terrain, sunlight brings higher temperatures and depletes the soil of moisture more quickly during the growing season.


Sunlight can cause sunburn, or sunscald as it’s called in plants; it’s mostly an issue for those that are young or newly planted. Ideally, plants should be slowly acclimated to the intensity and duration of sunlight they’ll receive on-site for at least a week or two before they are planted in the ground. To help new plantings that didn’t receive that treatment, shade them a bit for a few weeks in the ground. In the case of small transplants, one of the simplest ways to do this is to place the pot they were grown in on the southwest side of the plant for a few weeks and put some mulch in it to keep the pot upright and prevent from blowing away. This also marks the plant so it can be easily found for hand-watering while it establishes. During winter, the bark on some young trees can also scald or worse, crack, thanks to the lower angle of the sun directly hitting the dormant, drier, less pliable plant tissues and due to expanding and contracting of those tissues with the more extreme temperature differential of warm daytime sunlight and cold nights. Wrapping young tree trunks, especially those with smooth bark, with paper wrap or white tubular plastic covers during winter for their first few years in the ground may help prevent this deep and often permanent damage, as does keeping the plants well-hydrated with periodic watering in dry winters. Some evergreens also suffer sunscald on their leaves/needles in winter; here again, keeping them hydrated in dry, windy winters with monthly deep watering when possible minimizes burned foliage. Should there be damage, new foliage will expand in spring and old, disfigured, and discolored leaves will become less noticeable and drop off in time.


Sunscald obviously is possible and probable when a plant that evolved in some shade is mistakenly planted in an overly sunny site. Time, then, to move it to where it belongs. But harsh sunlight can also harm sun-loving plants native to montane, subalpine, or alpine regions when planted in full sun at lower elevations; often for these plants, it’s the extra heat that is problematic. These plants fare best when sited in part-sun conditions in those areas and will need less water in less sun, as well.


Because sunlight is so multifaceted and complicated in our region, it’s important to learn what kind of sunlight a Rocky Mountain plant receives in its native haunts in order to make the best choices for its placement in a planting, and in each plant profile we use this information to suggest the best types of sunlight.


Wind


Wind is one of the defining environmental features affecting plants in this region. Strong, persistent winds buffet tender plants and sap moisture from delicate leaves, limiting the use of many traditional European and East Asian plants as well as eastern and western North American woodlanders, except in sheltered spots and built-up urban areas.


Prevailing winds vary in direction and by season and differ greatly within the Rocky Mountain region. Some parts of the southern Rockies have strong desiccating spring winds, making planting a challenge during that season. With this situation and that region’s more dependable late-summer and fall monsoonal rains, fall planting is often a better choice. On the plains, the harshest winds often occur in winter and can cause a lot of foliar and branch-tip burn, damaging some plants with evergreen leaves and/or aboveground stems and branches, especially when those winds are coupled with extremely low temperatures, as happens during a polar-vortex event.




[image: A cluster of small white flowers grows at the base of a twisted shrub. The background features additional green foliage and a clear sky.]

Cushion phlox and sagebrush make a good team: sage shades and cools phlox’s tops while phlox does similar for sage’s roots, helping each other endure a harsh and windswept climate.





The most important strategy is once again to observe. Once you figure out from where and when strong winds come to your site, you can find and/or create sheltered spots for your most vulnerable plants or choose plants that can handle the wind. Microclimates are key, both discovering those you already have on a site and perhaps creating some new ones. You may also adjust the schedule of planting management activities to avoid times when winds tend to be the worst. Both Bryan and Lauren live along the northern Front Range in Colorado and often end up doing spring cut-back either in February or April, because March winds here are frequently so strong that they’d be chasing the cut-back duff tumbling a mile down the road.


Moisture Inputs


Knowing how much and when moisture falls from the sky to the ground—whether rain or snow—is vital to understanding what plants may need in terms of additional water, if any. Two great tools for measurement are a simple rain gauge and local online precipitation reports. In our region, with limited natural-water sources and more and more people living here who need water for their everyday lives, choosing plants that thrive with little moisture input not only makes sense but is becoming a community-minded necessity.


Many native plants need no additional irrigation once established, but a good number benefit from a bit of extra water delivered during drought-like periods or at a time of the year when they are accustomed to receiving moisture in their localized native haunts. Lauren only waters her cactus plantings when there is no late-summer monsoonal rainfall at all in July, August, and September, which is when many of those cacti are accustomed to receiving most of their annual moisture in the wild in the southwestern parts of our region.




[image: A variety of flowering plants with different shapes and sizes, including clusters of blooms and foliage, arranged in a natural setting.]

Silver prairie sage, yellow coneflower, and Apache plume make a sweet, water-thrifty vignette in the heat of midsummer.







[image: A cluster of flowering plants with elongated leaves is situated among cacti. The plants display multiple blooms, contributing to the desert landscape.]

In a sloped, unirrigated, south-facing garden, lush-looking lanceleaf chiming bells bloom at the base of a purple-padded pricklypear in early spring.





A few of our natives aren’t truly water-thrifty, such as most of our native deciduous trees that naturally grow along watercourses and need more regular irrigation when planted elsewhere. Many of the needled evergreens native to the higher elevations on moist slopes, in ravines, and in draws have similar higher water needs in a landscape or garden planting.


Sunlight and wind both affect the moisture needs of plants. More wind and more sun, and the same plant needs more water. So, siting a plant in a sheltered spot is a way to conserve moisture. And of course, choosing plants that are native to sunny, dry locations when you have a sunny and dry site is the most effective way to keep moisture needs low. Matching plants’ needs with your site’s characteristics is the golden rule to planting success.


Sometimes the soil and lay of the land of the site can be modified to increase (or, less commonly, decrease if poor drainage is an issue) moisture retention. By moving the soil around just a bit, creating a few slightly lower and higher areas—all that’s needed is a few inches in grade change—extra dry-loving plants will thrive perched on the slopes or atop the higher spots, and plants that want more moisture will thrive nestled in the lower areas where moisture tends to linger a bit longer. Minimally, if your lot has been graded to divert water off it, as is commonly the practice when new neighborhoods are developed, making a few shallow swales and low berms can divert, direct, and slow water movement, allowing more absorption and tempering soil erosion. This will also keep it from running off onto streets and into culverts, picking up contaminants and then polluting waterways in the process. Rain barrels, gutter extensions, and diverters are other simple ways to make the most of the scarce treasure that is our region’s weather-delivered moisture.


All plants need more moisture during establishment—right after being planted, before their roots have grown out into the soil and are able to access what’s available there. Timing planting with seasons or days with higher probability of natural precipitation is ideal but not always possible, so it’s important to always have a water source available during the establishment period, whether it’s as generous as a temporary or permanent irrigation system or just a hose-end or a few watering cans that can be filled and carried from the house.


Planting with Wildfire in Mind


With population growth and increasing temperatures, prolonged heat waves, and more common and often extenuated drought periods, people living in our region now face the more regular occurrence of wildfires. Recently, some of the most destructive regional fires have occurred not in the traditionally-deemed-more-vulnerable wooded foothills and mountain areas, but in towns and neighborhoods in grassy and shrubby areas. And these days wildfires are caused ever more frequently by human beings, either directly by careless camping use of stoves and fire, smoking, or driving vehicles on dormant grass, or more indirectly by downed live powerlines. For all these reasons, we are going to devote some extra space here to plant selection and garden management with wildfire front-of-mind. It’s worth noting that this section emphasizes wildfires as they relate to home gardens rather than buildings.


In the Rocky Mountain west, vulnerability to ignition by fire is one of the few applications where native plants aren’t always better suited than exotics, as some natives have adapted to naturally caused fires but aren’t necessarily less flammable. These have developed the ability to come back either from roots or by repopulating a burned area with fire-resistant seeds, but the plants themselves often ignite and burn quickly and easily. Many native shrubs, including favorites such as mountain mahogany, fernbush, Apache plume, rabbitbrush, and sage, are very flammable. All our native conifers and larger grasses are among the most combustible and dangerous choices to plant near a structure in wildfire-prone sites.




[image: A field of wildflowers grows among charred tree trunks in a forest, indicating regrowth after a fire. A dirt path is visible in the background.]

Though often seen in a negative light, fire helps cleanse and refresh overgrown, stagnant plant communities. The years following a healthy burn can be among the most floriferous, verdant, and diverse in a forest community’s life trajectory.





If you live in or adjacent to a wild or unmanaged area, even a field of pasture grasses that isn’t mowed when dormant, it’s important to consider finding a balance between best practices for water conservation, plant choices, and planting management that supports wildlife and insects, while keeping your home area as resilient and defensible against fire as possible. You can begin to accomplish this by choosing low-water-need plants that are not very flammable; ensuring that they are healthy and not drought-stressed; by removing dead-plant material as soon as the plant goes dormant; and by using gravel, rock, sand, or leaving soil bare where mulch may be wanted instead of the common mulches of pine needles, bark, or wood chips. Avoid rubber and synthetic mulches, which are among the most flammable of all options and can create highly toxic fumes while burning. These relatively simple changes will help you make good progress toward defending your home. But there’s more that can and should be done.


Fortunately, simple mitigation practices related to plants and plantings have been developed from observation and research, such as implementing a series of three protective planting zones around your building. Consult the following table to begin a list of least-flammable native plants, and use those in zones closer to your building—plants vary greatly in their resistance to fire, how quickly and how hot they burn when they do ignite, and whether they are capable of spreading fire over distances with windblown or exploding embers. Practice ongoing proactive management of plantings through the seasons and years and, in so doing, be sure to use gas and electric power tools thoughtfully; even they can spark a fire if conditions are just right.


Zoning your property for defensible space in case of fire is paramount, with plants and plant spacing appropriate to each of three zones. The first zone is simple—the first five feet out from your structure should have no plants whatsoever and consist of only entirely nonflammable materials (including garden ornaments and fences). Zone two—five to thirty feet from the house—is the most complex, because we tend to want this area to be beautiful and enjoyable. Here you want to grow low-combustible, mostly shorter plants, which include many of our native wildflowers that remain less than a foot tall, groundcovers, and cacti and succulents. Short native grasses can also be included, ideally planted as accents and not in a mass or lawn unless it’s the ultra-low-growing buffalo grass. Low-flammability deciduous shrubs and taller wildflowers can be included as accents, but not in large, dense groupings. A few widely spaced deciduous trees—something many of us want and need for shade in our sunny, often hot summers—are also possible.


Another important thing to do in zone two is to keep any plants taller than a few inches away from the bases of shrubs so they don’t serve as ignition ladders. Use paths and patios made of sand, compacted soil, gravel, flagstone, concrete, brick, or other nonflammable materials not only for walking and places to be, but also to separate the planting spaces, creating firebreaks. The most effective firebreak is five feet wide or more. Rock and crevice gardens and accent boulders can also serve both aesthetics and safety.


The last zone is thirty to one hundred feet from the house. Here you can plant deciduous trees and more safely leave, if they are already present, a few well-spaced conifers if desired—ideally ones you can remove the bottom branches from, such as ponderosa pine. This is known as limbing-up and keeps the lowest branches much higher off the ground so they can’t ignite as easily. Keep grasses mowed when they’re not actively growing, and cut back tall wildflowers to eight inches or less when they go dormant. Prune out and remove any deadwood and accumulated dried foliage within and under shrubs. Keep the bases of trees, especially conifers, free of any debris and of plants taller than a few inches so there isn’t a ladder-effect for fire to get into the trees. Last but not least, whether you use a hose to water plants or not, it’s a good idea to have a hundred-foot-long one available, coiled up by each outdoor spigot.





Fire-Resistant Native Plants for Fire-Defensible Space



(not all-inclusive; these plants have been evaluated, but there are probably many more)


wildflowers, succulents, fiber plants


* = low-growing




	yarrow Achillea



	*pussytoes Antennaria



	columbine Aquilegia



	milkweed Asclepias



	*cacti—all genera and species


	*winecup Callirhoe involucrata



	*roundleaf harebell Campanula rotundifolia



	larkspur Delphinium



	coneflower Echinacea



	*hummingbird trumpet Epilobium canum



	(*some) fleabane Erigeron



	*buckwheat Eriogonum



	*prairie smoke Geum triflorum



	*blanketflower Gaillardia aristata



	wild iris Iris missouriensis



	gayfeather Liatris



	wild blue flax Linum lewisii



	lupine Lupinus



	desert four o’clock Mirabilis multiflora



	*evening primrose Oenothera



	*sundrops Oenothera



	(*some) beardtongue Penstemon



	*phlox


	(*some) creeping globemallow Sphaeralcea coccinea



	yucca





shrubs




	serviceberry Amelanchier



	manzanita Arctostaphylos



	grapeholly Berberis



	redroot Ceanothus



	red-twig dogwood Cornus sericea



	rockspray Holodiscus



	mock orange Philadelphus



	sand cherry, chokecherry, American plum Prunus



	Smith’s buckthorn Rhamnus smithii



	currant Ribes



	willow Salix



	snowberry Symphoricarpos spp.





trees




	maple Acer



	alder Alnus



	birch Betula



	hackberry Celtis



	honey locust Gleditsia triacanthos



	aspen, cottonwood Populus



	oak Quercus



	willow Salix
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