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To Lano, Julian, and Reign 
for giving us a reason to grow a better 
world, and to all the members of The 
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[image: ]
A child harvests the fruit of Texas mulberry (Morus microphylla). Introducing children to the wonders of the natural world early on plants a seed that will germinate in the next generation of Earth-centered gardeners.
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Cacti, agaves, and stone act together to create an inviting entrance to a garden.
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(clockwise from top left): Acer grandidentatum, Asclepias linaria, Senna covesii, Maurandya antirrhiniflora, Aristida purpurea, Cylindropuntia imbricata











[image: Four agave plants.]
Agaves are a striking element of natural and cultivated landscapes in the Southwest.









[image: ] Preface

Why should the Southwest be ashamed of the things that are its own? Why should we not take pride in the things with which nature has so richly endowed us?

—Forrest Shreve, American ecologist

A gardening revolution is underway. The dominance of the manicured lawn and the barren patch of rocks is giving way to a desire for diverse, functional, beautiful urban landscapes that connect our yards and public spaces to the wider ecosystems around us.



[image: A moth hovers above a cluster of flowers. The moth has markings on its wings and long antennae.]
A white-lined sphinx moth visits the blossoms of Hooker’s evening primrose (Oenothera elata).



Of all the threats facing the biosphere, from climate change and pollution to the spread of introduced species, none is more pressing than habitat loss and fragmentation. But as luck would have it, habitat fragmentation is the global challenge that the average gardener has the greatest ability to help solve. From massive landscape restoration projects to a few clay pots on the back patio, almost anyone can grow native plants and help knit together the fabric of ecosystems that have been torn apart by human activity.

As a tiny acorn can grow into a venerable old oak tree, what starts as a simple desire to beautify one garden may become a greater movement to restore watersheds, green our urban infrastructure, and improve quality of life for human and non-human beings alike by advocating for an equitable and sustainable balance between development and preservation. This book certainly doesn’t have all the answers to the environmental challenges facing our region. However, it can serve as a jumping-off point for individuals, institutions, and communities to learn about the beautiful and resilient plants of the Southwest and how these species interact with some of the other living organisms—such as insects, birds, reptiles, and mammals—that we share our planet with.

The Southwest Native Plant Primer is based on the principles that:


[image: ] Native plants can be used to create aesthetically beautiful gardens.

[image: ] These landscapes can be lush and inviting without unsustainable water inputs.

[image: ] Gardens utilizing native plants will attract a wide variety of wildlife, and these visits are to be encouraged.

[image: ] Urban landscapes have a crucial role to play in larger efforts for the conservation of plants and animals.

[image: ] The more people who adopt these practices and beliefs, the greater the benefits will be to the constructed and natural ecosystems of the Southwest.


There are many ways to contribute to the cause of promoting native plant gardening: volunteering for habitat restoration efforts, joining your local native plant society, supporting local nurseries, or simply putting a seed in the ground and seeing what grows. Let us apply these principles to our landscapes and allow ourselves to be enchanted by the flora and fauna that have sustained human beings in this region for millennia.









[image: A close-up view of a succulent plant.]
Bud prints contribute to the elegant aesthetic of this Parry’s agave (Agave parryi).









[image: ] Introduction

Writing a native plant gardening book to cover the American Southwest is a difficult task, not because the region is barren and devoid of life, but because the immense variety of our native flora presents gardeners with an embarrassment of riches. The Southwest is an astonishingly biodiverse region with habitats ranging from sun-scorched deserts to windswept tundra, with subtropical grasslands, dense chaparral, cool woodlands, and lush riparian canyons in between. This book is meant to inform readers about how to garden in the Southwest while imparting an appreciation for the myriad beautiful ecosystems found here.



[image: Mount Graham landscape with layered mountains, forested slopes, and open lowlands supporting a range of habitats near the Arizona\x96New Mexico border.]
The rugged topography of the Southwest means that numerous habitats can exist within a small geographic area, as evidenced by the view from Mount Graham near the Arizona–New Mexico border.



This text covers a broad area, focusing on New Mexico, Arizona, and the southern portions of Nevada, Utah, and Colorado, into eastern California and southwestern Texas. There are vast differences in environmental conditions across this region, but there are also important commonalities. The plant list found in this book features some of the most prominent and commonly available species from each of our bioregions, as well as lesser-known plants that deserve a place in Southwestern gardens. Because there are so many potential plants to include, we have focused on selecting species that are either indicative of each bioregion or broadly distributed across multiple bioregions in the Southwest (to make this primer as useful for someone living in Durango, Colorado, as it is for someone in Yuma, Arizona). There are many plants available to gardeners that there was simply not room in this book to cover. See the resources section at the end and browse your local nurseries and botanical gardens to get additional ideas.

Increasingly, gardeners are becoming aware that their landscapes are part of the larger ecosystems they inhabit. For this reason, The Southwest Native Plant Primer will highlight the role of native plants in supporting pollinators, birds, and even reptiles, such as desert tortoises. This book will also delve into strategies for harvesting water for garden use, mitigating heat in our homes, and designing native plant gardens that mimic the natural communities found in the Southwest.

Our region hosts a unique assemblage of species that make for striking and resilient landscapes. The plant list in this book is organized by trees, shrubs, perennials, cacti and succulents, grasses, and vines. This primer will help people understand how to properly plant and care for these species and use them to maximum effect in their yards or public spaces. Gardening with native plants is about cultivating species that will flourish where they are planted to the benefit of garden and gardener alike. This is a book for those who want to work with the elements of the Southwest, not against them.









[image: Dense desert plants with tall cacti and blooming groundcover.]
The Arizona Upland subdivision of the Sonoran Desert is particularly lush and inviting following abundant spring rains.









[image: ] The Southwest and Its Bioregions

The Southwest has it all. From Badwater basin in eastern California, more than 200 feet below sea level, to heights of over 13,000 feet in the peaks of northern New Mexico and southern Colorado. Average rainfall can range from 3 inches in some areas to nearly 40 inches in others, while temperatures can run from below freezing to well over a hundred degrees. The huge variation in climatic conditions around the Southwest makes it difficult to generalize about the region, but some basic axioms will be relevant to all gardeners.

First off, the Southwest is arid compared to other regions of the United States. Even where rainfall is fairly high, average temperatures in the Southwest will tend to be higher than in other parts of the country at similar elevations. In addition, water is relatively scarce across most of the Southwest. Not only are surface water and groundwater precious resources, but high heat and an abundance of sunlight mean that precipitation from rainfall and snowmelt evaporates quickly out of the soil. Aridity is only increasing with the impacts of climate change, leading to higher temperatures and less predictable rainfall. Wherever you are in the Southwest, planning for heat and drought is essential.

Another interesting quirk about the Southwest’s climate is its bimodal rainfall pattern. In other words, the Southwest has a winter–spring rainy season and a late summer–early fall rainy period known as the monsoon season. The impacts of this pattern are unevenly spread, with the amount of summer rain as a percentage of total annual rainfall generally increasing as you move east. Las Vegas, Nevada, and St. George, Utah, will tend to have a higher percentage of winter rainfall, while Las Cruces, New Mexico, and El Paso, Texas, will tend to have a higher percentage of summer rainfall. Tucson, Arizona, on the other hand, will theoretically have about an even split of winter and summer precipitation. This pattern varies year-to-year and by location. The takeaway is that, in general, the Southwest has two rainy seasons, and this can be important for gardeners deciding when to install new plants and how much to water.



[image: A map showing various ecological regions in the southwestern United States. The map includes labeled areas, ‘Lower Colorado River Sonoran Desertscrub,’ ‘Arizona Upland Sonoran Desertscrub,’ ‘Mojave Desertscrub,’ ‘Chihuahuan Desertscrub,’ ‘Great Basin Desertscrub,’ ‘Semidesert Grassland,’ and ‘Great Basin Grassland.’ The legend at the bottom identifies additional regions, ‘Interior Chaparral,’ ‘Great Basin Montane Scrub,’ ‘Madrean Evergreen Woodland,’ ‘Great Basin Conifer Woodland,’ ‘Montane Conifer Forest,’ and ‘Subalpine Conifer Forest.’]



There are many systems to define the different regions of the Southwest, and each has its merits. Some systems are climatic, such as the US Department of Agriculture hardiness map. Others are geologic, like those put out by the US Geological Survey. Still others are based on plant communities. This book adapts the biotic community designations laid out in the pioneering work Biotic Communities: Southwestern United States and Northwestern Mexico (and the map titled Biotic Communities of the Southwest) created by David E. Brown and Charles H. Lowe. The biotic community system is ideal for gardeners because it is based on groups of indicative species and climatic conditions that can be transposed from natural to cultivated settings. It is important to remember that nature doesn’t draw hard lines, and these biotic communities mix and mingle based on soil type, sun exposure, and hydrology. Understanding these biotic communities and how they relate to our cultivated landscapes will help you make appropriate plant selections that turn your yard from a lonely island into an active corridor that connects your garden to neighboring ecosystems.

Lower Colorado River Sonoran Desertscrub

This is one of the hottest and harshest environments in North America and is found at elevations ranging from just above sea level up to about 1500 feet. This biotic community is found in eastern California and southwestern Arizona, where it is defined by extreme aridity with average annual rainfall between 3 to 8 inches. Because of its dry climate and high temperatures, this region hosts some of the toughest plants on the continent, with creosote bush (Larrea tridentata) and white bursage (Ambrosia dumosa) dominating the dry flats, while most other trees and shrubs, such as honey mesquite (Neltuma glandulosa) and smoke tree (Psorothamnus spinosus), keep to the sandy washes where extra moisture can be found. Lower Colorado Sonoran Desertscrub also features extensive areas with very little perennial vegetation, which are covered in expanses of “desert pavement,” a compact accumulation of rocks and sand that forms an almost impenetrable groundcover. Years with above-average winter rainfall may result in stunning displays of wildflowers that bloom and set seed in a riot of color before drying to a crisp with the onset of summer heat.



[image: ]
Creosote bush (Larrea tridentata) with a gall formed by a creosote gall midge (Asphondylia spp.).



Arizona Upland Sonoran Desertscrub

Around towns like Tucson, Ajo, and Wickenburg, Arizona, is a surprisingly verdant desert consisting of giant saguaro cacti (Carnegiea gigantea) and spiny trees like foothill paloverde (Parkinsonia microphylla), velvet mesquite (Neltuma velutina), and ironwood (Olneya tesota). These species are indicative of Arizona Upland Sonoran Desertscrub. This bioregion is distinctive for its high density of plant life supported by a bimodal rainfall pattern where roughly equal portions of the 8 to 13 inches of annual precipitation occur in winter and summer. Spread across an elevation range spanning 900 to 3500 feet, this richly vegetated desert hosts a wide variety of plant and animal life, including what may be the highest diversity of bee species found anywhere on the planet, a fact that makes pollinator gardening in this region particularly rewarding.



[image: A rocky area in the Mojave Desert with scattered desert plants growing among sand and boulders, illustrating the region’s surprising plant diversity despite its arid climate.]
Despite its legendary heat, the Mojave Desert is home to a diversity of fascinating plant species.



Mojave Desertscrub

Found in parts of California, southern Nevada, Utah, and northwestern Arizona, the Mojave is the smallest of the American deserts but hosts a distinctive assemblage of plants, some of which are landscaping favorites. Spanning an elevational gradient from below sea level to around 3500 feet, the Mojave Desert is home to the iconic Joshua tree (Yucca brevifolia), one of the most famous of Southwestern species; beavertail pricklypear (Opuntia basilaris), a popular cactus for gardens; and abundant stands of flattop buckwheat (Eriogonum fasciculatum), one of the Southwest’s best pollinator plants. Mojave Desert habitats with annual rainfall ranging from 4 to 9 inches can be found around Twentynine Palms, California; Las Vegas, Nevada; St. George, Utah; and west of Kingman, Arizona.

Chihuahuan Desertscrub

Unlike the Arizona Upland Sonoran Desert, with its roughly equal rainy seasons, the 10 to 14 inches of annual rainfall in the Chihuahuan Desert falls mostly in summer in the form of intense and sometimes violent monsoon rains. The Chihuahuan Desert is massive in size, stretching well into northern Mexico and western Texas and covering almost all of southern New Mexico, including the cities of Deming and Socorro, with the western boundary reaching southeastern Arizona around the historic town of Tombstone. Many Chihuahuan Desert species are found nowhere else in North America, but some of the more common plants include creosote bush (Larrea tridentata), littleleaf sumac (Rhus microphylla), mariola (Parthenium incanum), and ocotillo (Fouquieria splendens). The Chihuahuan Desert is known for its wild climatic swings and cooler temperatures than the Sonoran or Mojave deserts. Because of this, Chihuahuan species tend to be relatively cold-tolerant.



[image: Ocotillo.]
Ocotillo (Fouquieria splendens) is one of many species that thrive in the large expanse of the binational Chihuahuan Desert.



Great Basin Desertscrub

Cold but dry, Great Basin Desertscrub is a challenging environment where plant communities are shaped by the freezing winter temperatures and the 7 to 12 inches of rainfall they can expect in an average year. This is the land of big sagebrush (Artemisia tridentata), which covers large expanses of this biotic community, along with other hardy shrubs and succulents like winterfat (Krascheninnikovia lanata), plains pricklypear (Opuntia polyacantha), and narrowleaf yucca (Yucca angustissima). Found between 3900 and 8500 feet, representative Great Basin Desertscrub communities can be seen around Taos, New Mexico; Bluff, Utah; Cortez, Colorado; and Page, Arizona.



[image: Great Basin Desertscrub.]
Great Basin Desertscrub reaches its southernmost extent in the northern portions of Arizona and New Mexico.



Semidesert Grassland

Alternatively called Scrub Grassland, Apacherian Savannah, and Short Grassland, this habitat is distinguished by extensive plains of warm-season grasses such as sideoats grama (Bouteloua curtipendula), bullgrass (Muhlenbergia emersleyi), and tanglehead (Heteropogon contortus). Primarily found in the US–Mexico borderlands between about 3500 and 6000 feet, this habitat can be seen around towns like Patagonia, Arizona, and Lordsburg, New Mexico, with patches as far northwest as Kingman, Arizona. At its lower elevations, Semidesert Grassland generally borders Desertscrub communities, and at its upper reaches, it runs into Interior Chaparral and Madrean Evergreen Woodland. These grasslands have changed substantially over the last few centuries with the introduction of cattle and other livestock and the advent of fire-suppression efforts that have caused an increase in the number of woody shrubs and succulents like velvet mesquite (Neltuma velutina), soaptree yucca (Yucca elata), and ocotillo (Fouquieria splendens). This community receives between 10 and 17 inches of rainfall annually, much of it in summer when the dry, tan hillsides explode into a riotous profusion of green grasses and colorful wildflowers.



[image: Semidesert Grassland.]
The wide-open spaces of Semidesert Grassland offer some of the best views in the Southwest.



Great Basin Grassland

Colder, wetter, and farther north than Semidesert Grassland, Great Basin Grassland features a distinctive assemblage of short and tall grasses, including little bluestem (Schizachyrium scoparium), slender wheatgrass (Elymus trachycaulus), and Indian ricegrass (Achnatherum hymenoides). Like Semidesert Grassland, the species demographics of this biotic community have been altered by human activity and the increasing spread of shrubs, succulents, and trees such as junipers (Juniperus spp.) and fourwing saltbush (Atriplex canescens). This bioregion typically receives between 11 and 20 inches of rain per year, and these rains can bring out stunning displays of wildflowers such as tufted evening primrose (Oenothera cespitosa) and globemallows (Sphaeralcea spp.). You can find this biotic community between about 4000 and 7500 feet around Albuquerque, New Mexico, and Holbrook, Arizona, with isolated patches as far south as the San Rafael Valley in Arizona.



[image: Great Basin Grassland with various grasses and shrubs.]
Great Basin Grassland hosts a blend of grasses, wildflowers, and shrubs that are tolerant of cold temperatures and full-sun exposure.



Interior Chaparral

Across a narrow swath of central Arizona, between Desertscrub and Woodland habitats and at elevations from 3300 to 6600 feet, you can find stretches of densely vegetated Interior Chaparral. This fire-prone biotic community is dominated by a diverse assemblage of woody shrubs such as pointleaf manzanita (Arctostaphylos pungens), scrub oak (Quercus turbinella), cliffrose (Purshia stansburyana), and sugar sumac (Rhus ovata), many of which can also be found in California chaparral communities. With average rainfall between 13 and 25 inches per year, this is a community rich in flora and fauna that can be appreciated around Bagdad and Miami, Arizona, and the Sierra Ancha and Mazatzal mountains.



[image: Pointleaf manzanita with flowers.]
Pointleaf manzanita (Arctostaphylos pungens) is just one of many shrubs that form nearly impenetrable stands in Interior Chaparral habitats.



Great Basin Montane Scrub

In the mountain foothills surrounding Durango, Colorado; Mesa Verde National Park; and Bryce Canyon National Park in Utah between elevations of 7500 to 9000 feet, you may find yourself in the chaparral-like Great Basin Montane Scrub community. Rainfall is relatively low, averaging between 14 and 21 inches annually, and shrubs and small trees like Gambel oak (Quercus gambelii), mountain mahogany (Cercocarpus montanus), Fendler’s ceanothus (Ceanothus fendleri), Woods’ rose (Rosa woodsii), and New Mexico locust (Robinia neomexicana) form stands that buffer the higher Montane Conifer Forest from the lower Great Basin Desertscrub community.



[image: Pointleaf manzanita.]
Though limited in geographic extent, Great Basin Montane Scrub forms an important buffer zone between desert and forest habitats.



Madrean Evergreen Woodland

The mountains that straddle the boundaries of Arizona, New Mexico, and the Mexican state of Sonora are often called “sky islands” for the way they form isolated patches of woodland and forest surrounded by a sea of desert. Madrean Evergreen Woodland is an extremely biodiverse habitat that covers the slopes above Semidesert Grassland and Desertscrub communities, providing a haven for wildlife that can’t survive in the harsher climates below. This woodland is notable for its strong links to the more subtropical Sierra Madre Occidental mountain range of northern Mexico, sharing many species, including alligator juniper (Juniperus deppeana), Mexican blue oak (Quercus oblongifolia), and kidneywood (Eysenhardtia orthocarpa). Madrean Evergreen Woodland forms an important ecological tidepool between the Rocky Mountains of Canada and the United States, the Sierra Madre of Mexico, and the Sonoran and Chihuahuan deserts. With average rainfall from 15 to more than 30 inches per year, this biotic community can be found at elevations of 4000 to 7500 feet. Despite occurring at higher elevations, this habitat supports a rich assemblage of succulents, including Palmer’s agave (Agave palmeri), beargrass (Nolina microcarpa), and mountain yucca (Yucca schottii). Prime examples of Madrean Evergreen Woodland can be found in the Santa Rita, Chiricahua, Pinaleño, and Animas mountains of Arizona and New Mexico.



[image: Mexican blue oak.]
Madrean Evergreen Woodlands host species with subtropical affinities, such as Mexican blue oak (Quercus oblongifolia).



Great Basin Conifer Woodland

Above Great Basin Desertscrub and Grassland and below Montane Conifer Forest communities, extensive patches of Great Basin Conifer Woodland cover large portions of the central and northern Southwest. This biotic community, with rainfall averaging 10 to 20 inches per year, is best distinguished by the dominance of pinyon pine (Pinus edulis) and various species of juniper (Juniperus spp.). These woodlands experience extremely cold temperatures in wintertime and have a relatively brief growing season, so the trees found here are short and dense, often more shrub- than tree-like. Between the canopies of these coniferous species, other plants such as ricegrass (Achnatherum hymenoides), blue grama (Bouteloua gracilis), and winterfat (Krascheninnikovia lanata) cover the thin, rocky soil. Look for Great Basin Conifer Woodland between 4000 and 7500 feet around Santa Fe and Silver City, New Mexico; Sedona, Arizona; and Zion National Park in Utah.



[image: Dense conifer woodland stretches across the foreground, with red rock mesas and spires rising in the background near Sedona, Arizona.]
Great Basin Conifer Woodland skirts the bases of the red mesas and spires of Sedona, Arizona.



Montane Conifer Forest

This widespread biotic community is primarily found between 7000 and 9000 feet, where it may occur as isolated patches on top of mountains or as expansive forests in the northern reaches of the Southwest. With annual rainfall between 18 and 30 inches, these semi-arid forests feature stands of ponderosa pine (Pinus ponderosa) with an understory consisting of cold-tolerant species such as Gambel oak (Quercus gambelii), pine dropseed (Blepharoneuron tricholepis), Fendler’s ceanothus (Ceanothus fendleri), creeping barberry (Mahonia repens), and currants (Ribes spp.). At higher elevations, this assemblage involves other trees, such as quaking aspen (Populus tremuloides) and bigtooth maple (Acer grandidentatum). Representative stands of Montane Conifer Forest can be seen in the Santa Catalina, Pinaleño, and Sacramento mountains in the southernmost part of the Southwest, as well as in Flagstaff and Pinetop–Lakeside, Arizona, and north of Taos, New Mexico.



[image: A rocky cliff in the Montane Conifer forests with pine trees.]
Pines (Pinus spp.) are an essential element of the Montane Conifer forests of the Southwest.



Subalpine Conifer Forest

At the highest reaches of mountain ranges in the Southwest (above 8000 and up to more than 12,000 feet), Subalpine Conifer Forest bridges the gap between Montane Conifer Forest and a timberline above which no large shrub or tree species grow. Rainfall here is high for the Southwest, averaging 25 to 40 inches per year, an amount that supports dense forests of blue spruce (Picea pungens), white fir (Abies concolor), and quaking aspen (Populus tremuloides), with an understory of common juniper (Juniperus communis), shrubby cinquefoil (Potentilla fruticosa), and various currants (Ribes spp.). The cold tolerance of these species makes them suitable for high-elevation gardens, but their intolerance of heat and sensitivity to drought means they should be used sparingly and placed in appropriate microclimates where they can thrive. This biotic community can be found in the San Francisco Peaks of northern Arizona and the Sangre de Cristo and San Juan mountains that span southern Colorado and northern New Mexico, with small outposts found even farther south on Mount Graham in southern Arizona.



[image: Subalpine Conifer Forest with maple trees.]
Subalpine Conifer Forest also hosts deciduous trees such as maples (Acer spp.), which offer a fall display that rivals the spring wildflower shows of the low desert.



Riparian Corridors

Cutting across all elevations and biotic communities are veins of seasonal or perennial water called Riparian Corridors. At lower elevations, this community might occur in seasonally dry washes and feature catclaw acacia (Senegalia greggii) and desert hackberry (Celtis pallida), with velvet ash (Fraxinus velutina), netleaf hackberry (Celtis reticulata), and Fremont’s cottonwood (Populus fremontii) becoming common as you move up in elevation. Higher still, Arizona sycamore (Platanus wrightii) and cypress (Hesperocyparis arizonica) fill the canyons before even these are replaced by quaking aspen (Populus tremuloides) and boxelder maple (Acer negundo). Riparian Corridors may be found along the rivers of the Southwest or in the canyons that punctuate the many mountain ranges of the region. Wherever they occur, they are sure to host a high level of biodiversity. These habitats are some of the most threatened in the Southwest and some of the most stunningly beautiful. Riparian plants are not always suitable for gardens, as they invariably require high water inputs and will be more sensitive to extreme heat or a missed irrigation.



[image: Riparian Corridors.]
Riparian Corridors are the most biodiverse habitats in the Southwest, despite covering only a tiny fraction of the region’s total area.
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