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Penstemon baccharifolius growing on exposed limestone cliffs along the Pecos River in Val Verde County.
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A field of two of the most common springtime roadside flowers, Lupinus texensis and Castilleja indivisa, in Llano County.
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Physaria fendleri and Stenandrium barbatum along a limestone ridge in Brewster Country.
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Agave lechuguilla with blooming Castilleja rigida.
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INTRODUCTION



Texas is a vast state. At nearly 269,000 square miles, it is second only to Alaska in size and comparable to Florida in plant diversity. With nearly 6000 taxa in the state’s flora, you could spend a lifetime exploring and learning about the plants within its borders. Coastal Texas offers dune species; South Texas has sabal palm groves and night-blooming cereus cactus that can be several meters tall. Pine woodlands, orchids, and pitcher plants are found in East Texas, while extensive stands of yucca and ocotillo dominate in the arid lands of West Texas. Oak-juniper-pine woodlands characterize the upper elevations of the sky islands. Grasslands and canyon lands sweep through the Panhandle, and, of course, wildflowers line the country roads in Central Texas. Texas is fortunate to have such floral diversity. Not only is it aesthetically pleasing, it also offers a wide range of habitats for fauna.


The scope of this book primarily covers herbaceous flowering angiosperms. Trees, shrubs, cacti, grasses, sedges, rushes, and nonflowering plants (ferns and fern allies) are not covered. Occasionally, a few woody vines are included as well as semiwoody species, such as plumed tiquilia (Tiquilia greggii), as they fall into a gray area called subshrubs. Because Texas covers a large area and consists of such a variety of habitats, every effort has been made to ensure equal representation throughout the ecoregions and geographic areas of Texas. Of course, some locales have more plant diversity, and thus have more species represented here.
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Salvia lycioides on the south rim of the Chisos Mountains, with a panoramic view of the Sierra Quemada below.





I have also endeavored to include a wide range of plant families, and within larger families, examples of each genus. For the sake of space, many species had to be omitted; just a quarter of the state’s herbaceous and semiwoody angiosperms are included. Nonetheless, a conscious effort was made to incorporate species that have not been included in other field guides.


Both native and introduced species are described, as all of these are now part of the region’s flora. When Europeans arrived in the area now known as Texas, they brought plants for medicinal, aesthetic, and agricultural uses. Over time, these plants have escaped and naturalized. Other species were accidental introductions—unintentionally spread via seed mixes or other sources of contamination. New species continue to arrive, whether as garden escapees or seeds inadvertently spread through human activity. The majority of species included in this book are common plants that can be found throughout Texas—roadside wildflowers, if you will. Uncommon species, such as Echeveria strictiflora, are also included, as well as rare plants.
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The rare lady’s slipper orchid (Cypripedium kentuckiense) can be found in a few East Texas locations.





Some less-showy species have also been described. When one hears the term “wildflower” one immediately thinks of a large blousy flower that can be seen, and often identified, while traveling down the highway at 80 miles per hour. However, many of Texas’s wildflowers do not fall into this category. These plants, with small or insignificant flowers, are included here, with special attention given to the species I am most often asked to identify.


A reference that many still use is The Manual of the Vascular Plants of Texas by Correll and Johnston (Texas Research Foundation, 1970). While it is out of print and difficult to find, used copies do become available. For readers wishing to take their botanizing to the next level, this book is a wealth of information and has historic value as well. The Flora of North Central Texas (Botanical Research Institute of Texas, 1999), is another wonderful reference. It was the first botanical tome I purchased as an undergraduate, and many years later I still use it. Please see the bibliography at the back for other print resources.


Online resources can be helpful, too. For the most current nomenclature and complete maps, I prefer BONAP (The Biota of North America Program) and ITIS (Integrated Taxonomic Information System). Others prefer to use The Plant List or Tropicos, although these can disagree from time to time. Another source is the USDA PLANTS Database; although it is known to have errors and somewhat outdated nomenclature, it is an excellent resource for user-friendly maps, and many species do have illustrations or photographs. In this book, I have elected to use the most updated nomenclature according to ITIS, and have included synonyms for some of the recent changes.





HOW TO USE THIS BOOK



Wildflowers of Texas was written as a field guide to assist in the identification of herbaceous and semiwoody flowering plants and vines within the borders of Texas. It covers 1170 species. Each species is illustrated with a color photograph and features the plant’s Latin name, family, common name, typical habitat(s), bloom time, frequency of occurrence, a short description of the plant’s morphology (including growth cycle), and its general location range. In nearly all descriptions, the maximum range is given for height, length, and width. As plants do not always reach their maximum growth, these measurements should be taken with a grain of salt. In some cases, when photographs and full text descriptions are not warranted, additional species are mentioned along with differences in features, also called characters, between similar species, differences in subspecies, or varieties within a species.


Flower Color


This book is arranged by flower color, coded by colors along page edges. Sometimes a flower’s color is hard to determine. The age of the bloom, lighting, and personal opinion can all have an influence on certain colors. What one person sees as red, another may see as dark pink or orange. Different shades of blue and purple can yield similar debate. If a plant in question cannot be found in one section, try looking in a section of related colors.


The White to Green Flowers section includes white flowers that may be tinged pink, purple, or blue, but overall, upon first glance, they appear white. In addition, this group includes green or greenish yellow flowered plants. Many milkweeds (Asclepias) are found in this section. The Yellow to Orange Flower section is fairly straightforward. The Red to Brown Flowers section includes obvious red flowers as well as brown, maroon, or reddish brown flowers. The Pink to Light Purple Flowers section includes distinctly pink flowers as well as those in lighter shades of purple. The last group, Purple to Blue Flowers, houses the darker shades. Plants in these last two groups can be difficult to differentiate by hue and color intensity; consult both groups if necessary to identify a plant.


Photographs


Wildflower photographs were selected to show important characters of each plant. In nearly all cases, the plant was photographed in flower, which is typically the feature one relies upon when identifying a plant, or what one first observes when confronted with an unknown species. The photograph, along with the text description, general location, and habitat, should all be considered when identifying a plant. In some cases, additional images are included to show different flower colors, fruits, or leaves.


Plant Families and Latin Names


Within each color group the plants are arranged alphabetically by family, then by genus. This arrangement was done out of simplicity and partially to avoid the splitting of families or genera within the same color group. For example, this keeps all the yellow-flowered plants in the sunflower family together. As you become more familiar with this book, and plant families, you’ll simply go to the front of the color group for the Asteraceae, to the middle for the Lamiaceae, and to the back for the Verbenaceae. Of course, this means learning the plant families and their characteristics, which can be found in the chapter covering plant families. (You can also find plants by flower color and photographs, but knowing the plant families to which they belong can reveal interesting connections.)


Latin names, or binomials, are the first names listed for each plant. The first word indicates genus and the second is species (also known as specific epithet), such as in Phlox drummondii. Both are italicized. Occasionally, the abbreviation “var.” or “subsp.” follows, and an additional name is added, such as with Phlox drummondii subsp. drummondii. “Subsp.” refers to a subspecies and “var.” refers to a variety.


The unique Latin name can be used anywhere, and even if a person is not familiar with that particular name, they may recognize the genus or family. Additionally, binomials are often descriptive of the plant, can give some insight into the plant’s origins, reference the person who first discovered or described the species, or identify the person who was honored by the name. In Tetraneuris linearifolia, the specific epithet linearifolia indicates linear leaves, while Argemone chisosensis hints at the location of this species, the Chisos Mountains, and the genus Engelmannia honors botanist George Engelmann.


Common Names


In each description, the common name is listed after the family name. Plants can have one or many common names; for sake of space here, we have listed no more than three common names per plant.


Why are Latin names used primarily instead of common names? Latin names are more precise. The same common name can be used for several different plants, or a single plant may have many common names. Regional vernacular is often a factor. For instance, to many Texans, the common name bluebells refers to Eustoma exaltatum, a member of the Gentianaceae. A Californian, however, might think it refers to Phacelia campanularia, which is in the Hydrophyllaceae.


Habitat


Following the common name is a brief list of the types of habitat where a plant can be found. Most plants are widespread and have no preference, while others are more selective. If a plant is common along roadsides, that is noted. Many plants tend to occur in disturbed areas. These disturbed areas could be overgrazed pastures, areas that frequently flood, roadsides, or other sites where the soil is disrupted. Additionally, some species tend to be more prevalent around areas of human habitation—cities, towns, or suburban developments. That too is noted. Sometimes favored habitat found in a specific part of the state is included in the location range.


Bloom Time


The bloom times given follow the seasons. Few species flower during the winter months (December–March); those that do are typically farther south and may bloom year-round, as long as conditions allow. Species that are widespread and considered weedy tend to have longer bloom times. Of course, the species in question may be blooming in the Panhandle during the summer, but producing seed farther south. Spring (March–June) typically offers some of the best wildflower shows throughout the state. During 2015, because of ample rains the year prior, the Big Bend region had one of the best spring wildflower blooms in decades. Summer (June–September) brings heat, but it can also bring summer rains, especially in West Texas where the monsoon rains are a welcomed event. Many summer-only and early fall blooming species rely upon these summer rains. Fall (September–December) brings cooler temperatures, and rainfall in coastal and eastern regions. Again, many species will continue to bloom as long as freezing temperatures are kept at bay.


Listed bloom times are typical, but there are often exceptions. Bluebonnets have been noted in flower as late as October or as early as January, and many fall species can be triggered into blooming during the spring (although typically with shorter bloom time and less intensity). In some areas, such as the sky islands, plants bloom with regular consistency during the summer and fall months.


Plants are also opportunistic. When conditions are right, which typically means well-timed rains, vast numbers of wildflowers may appear in just a few days after a heavy rain. Perhaps the best example of this is the rain lily; populations with thousands of individuals flower after adequate rains.


Occurrence


Descriptions note whether a plant is common, locally common, uncommon, or rare. Common plants are typically found throughout Texas or in a large area of the state, in various habitats, and are easily seen along roadsides. Locally common plants, while they may be widespread and found in great numbers, are more selective in their habitat preference or soil type. Uncommon plants may be widespread throughout the state, or within a region, but occur in limited numbers due to habitat preference, soil type, or other factors. Rare plants have limited distribution and their numbers are usually low. However, a plant listed as rare in Texas may occur in vast numbers outside of Texas.


Description, Growth Cycle, Measurements, and Location Range


Plant descriptions cover basic characters. First, an overall description is given. This encapsulates the gestalt, or general first impressions of the plant, as well as its growth cycle and general size or height. Next, leaves are described, including leaf arrangement, size, shape, and margin morphology. In some cases, other identifying qualities are given such as whether or not the leaves are pilose, glaucous, or have stinging hairs. Floral, or inflorescence, descriptions mention size, shape, color, and any other features to assist in identification. Finally, additional qualities are described, depending upon the species in question. Often the fruits or seeds are described, as in some species these are very distinctive.


For those new to botany, the descriptive language can be intimidating. Some of the words may be unfamiliar to readers, and some are peculiar. Honestly, I still have to look up definitions from time to time. I have elected to use more botanical language than what is typically found in other field guides. As you learn these terms, you will see they accurately describe plant characters without having to define the term each time it is used.


Each plant’s growth cycle is noted in the description as annual, biennial, perennial, or a combination of the three. The shortest lived are annuals. These plants germinate, flower, produce seed, and die within one year. Biennials have a two-year cycle. During their first year, they germinate and typically form a rosette of leaves and substantial roots. During the second year they flower, produce seed, and finally die. Perennials are long-lived. Many herbaceous plants will bloom and produce seed their first year. Some will continue this process for many years; others, like various Penstemon species, may be short-lived and die after a few years. Long-lived perennials may not bloom each year and instead wait until conditions are optimal for flower and seed production. Some plants will be perennial farther south, where freezing temperatures are uncommon, but considered an annual in northern areas of Texas.


Measurements are given in inches and feet. Ranges of height and length are not typically given; instead, the maximum sizes are listed. When the maximum measurement listed is much greater than a normal specimen, it is noted. Plants can be variable in their morphology; environmental factors can have a direct effect on growth and should be taken into account. Generally, leaves on the lower portion of the stem will be larger than those above. Plants growing in shade tend to be taller and leggier, and have larger leaves than the same species growing in full sun. Although plants in shade may have fewer flowers, or the inflorescence may be stunted, there tends to be less influence from environmental factors on the size of the flowers.


A brief summary of where the species can be found is included. For simplicity, five general areas of Texas are used to describe where in the state a particular plant can be found. South Texas is generally south of San Antonio, west to Val Verde County, and east to Gonzalez County. North Texas consists of the Panhandle, south to Midland-Odessa. West Texas spans from El Paso to Val Verde County and north to Midland County. East Texas includes the lands east of I-35, south to the Coastal Bend. Central Texas includes the remainder. Of course, each of these geographic regions can cover several ecoregions, which is discussed in the next chapter.


Central Texas and East Texas have approximately 600 species represented in this field guide. West Texas, including the Chihuahuan Desert, has about 575 species. South Texas has around 450 species, and North Texas has approximately 300 representatives.


If the plant is widespread, general areas are given, such as “found throughout state, absent in northern Panhandle.” These geographic areas are used for simplicity and because their names are more recognizable than some ecoregions. In a few cases, city or county names are used to designate ranges. When plants are not widespread and just found in one or two ecoregions, those areas are named. For uncommon or rare plants that are found in just a few counties, the county names are listed.


Putting It All Together


When it comes to identifying a plant, it is important to take as many factors as possible into account. Begin by observing every aspect of the plant. What color are the flowers and how many petals or lobes are present? Are the flowers radial or bilateral? Look at all the leaves—basal, lower and upper stem leaves, and bracts, if they are present. Are the leaves clasping? Sessile? Or do they have petioles? If petiolate, how long are the petioles and do they vary in length throughout the plant? What type of hairs are present? Are the hairs just found on the lower side of the leaf, or if along the stem, are they just at the nodes? Look at the sepals—how many are there and what is their length compared to the flower? Not all elements are needed to make a positive identification, and different attributes will be needed between families and genera.


In some cases, measurements are needed. If time and weather allow, this can be done in the field. If not, and you have permission to collect, get into the habit of taking herbarium (voucher) specimens. Record the date, location, associated species, habitat, soil type, and geology in a field notebook. The pressed plants can be accurately measured at home when you have more time. These specimens, with the associated data, can then be donated to a local herbarium.


There is no secret formula for identifying plants. However, I do believe that learning plant family characteristics will greatly increase your enjoyment of spotting wildflowers. It will take time and patience, but in the end, it is well worth it.





CLIMATE, GEOGRAPHY, AND ECOREGIONS



Elevation


As you traverse Texas from Beaumont, elevation 20 feet, to El Paso along I-10, the elevation increases gradually while precipitation decreases. Coastal Texas consists mostly of prairies, although much of it is now used for grazing and agriculture. Riparian areas follow the rivers, creeks, and drainages, opening into various bays along the coast.


As I-10 moves through San Antonio, you begin to notice a change in both vegetation and elevation. At this point the Edwards Plateau begins and elevation rises from roughly 700 feet in San Antonio proper to 1200 feet by the time you reach Boerne. Limestone hills, junipers, and oaks become the norm.


Traveling farther west, the vegetation become sparse and elevation increases to approximately 3000 feet in Fort Stockton, 4000 in Van Horn, decreasing slightly to 3800 feet in El Paso. North from Fort Stockton, the elevation increases to approximately 4800 feet by the time you reach the northwestern New Mexico border.


While these changes in elevation and other environmental factors have an effect on vegetation types and on what species may be present in any given area, it is not as dramatic as what you would see if traveling a much shorter distance. Nowhere else in Texas is this more evident than in Big Bend National Park.


At an elevation of approximately 1900 feet at the end of Hot Springs Road, you are surrounded by desert. Stark limestone dotted with diminutive cacti, prickly pear, ocotillo, and creosote dominates this area of the park. A mere 20 air miles into the Chisos Basin, you are at 7000 feet elevation and in an oak-juniper-pinyon pine woodland. Along the way, you would have passed through sotol stands, grasslands, and mixed shrublands, each with its own suite of plant species.


While elevation is not an issue throughout most of Texas, it is an issue in the sky islands. Certain species only occur above 5000 feet or so. Many species occur below this elevation. When warranted, the plant descriptions in this book will note whether a plant is found in low (below 3500 feet), mid (3500 to 5000 feet), or upper elevations (more than 5000 feet) of the Chihuahuan Desert.


Precipitation and Temperature


Average precipitation decreases as you move across the state from east to west, less so from south to north. Southeast Texas receives the most rainfall with up to 5 feet or more per year, far West Texas, less than 10 inches per year. Brownsville records 24 or more inches, while Lubbock obtains just under 20 inches.


The temperature differences are less dramatic and most noticeable during the winter months. The Panhandle, West Texas, and North-Central Texas typically see the coldest temperatures. Prolonged periods of freezing weather are common. Both rainfall and temperature along with other environmental factors influence the plants found in any particular region.
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During the summer, monsoons bring long-awaited rains in Jeff Davis County.






Ecoregions



Ecoregions are large areas of land dictated by environmental and ecological parameters, such as soil types, geologic substrate, rainfall and other climate factors, and topography. On the whole, the community of plants within an ecoregion is definable, albeit in a generalized manner. Within the ecoregions different plant communities occur, again dependent upon environmental and ecological factors. It is hard to define the edges of ecoregions, as areas of integration occur and plant species can be mixed in these areas. Knowledge of the ecoregions and the plant species found within them will assist you in identifying plant species.


Plants span ecoregions. A plant common in coastal grassland may extend north into the Great Plains or farther. Texas is geographically in the middle of the United States. The southern tip is subtropical, the northern Panhandle easily sees temperatures drop below zero. The flora is diverse—nearly 6000 taxa, as stated, or about a quarter of the flora of the United States.


Several maps describe the ecoregions found in Texas. One of the most commonly used maps is Omernik’s Level III ecoregion map (revised by US EPA in 2004) which divides Texas into 12 ecoregions. This map is further divided into Level IV ecoregions, giving a more detailed view of plant communities. The Nature Conservancy’s map lists 11 ecoregions, combining areas such as the Panhandle into the Southern Short Grass Prairie and dividing eastern Texas into two ecoregions, with other differences evident as well. Gould’s vegetation map lists 10 regions and probably has the most familiar names, such as the Trans-Pecos, East Texas Piney Woods, and Post Oak Savanna. This book will use terms from each of these maps, although in the majority of cases, they are used as a general place reference and not as a definitive range limitation.


While terms like “ecoregions,” “plant communities,” or “vegetation types” may be new to some readers, anyone who has traveled throughout Texas has undoubtedly recognized ecoregions. In a quick weekend trip from Central Texas to Port Aransas, one crosses several ecoregions—the limestone hills of the Edwards Plateau, the clay soils of the Blackland Prairie, the sandy soils of the Post Oak Savanna, and finally the open grasslands of the Coastal Prairie, before arriving on the barrier islands. The following is a brief description of the ecoregions found in Texas. I will be using the ecoregion names in Gould’s vegetative map and reference names from other maps.
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© 2011. Used with permission. Texas Parks and Wildlife Department. Cynthia Banks. Ecoregions of Texas. Map. Scale Unknown. 2011. Web. 18 May 2017. Source: Gould, F. W., Hoffman, G. O., and Rechenthin, C. A. 1960. Vegetational areas of Texas, Texas A & M University. Texas Agricultural Experiment Station, Leaflet No. 492 (here modified by the Texas Parks and Wildlife Department).





Blackland Prairies (Southern Tallgrass Prairie)


The Blackland Prairies have suffered greatly from overgrazing and agricultural use. They extend from the north-central portion of the state, from the Red River south to San Antonio, bordered on the west by the Edwards Plateau and the Cross Timbers, and on the east by the Post Oak Savanna, with an additional pocket from De Witt County northeast to Grimes County, which is surrounded by Post Oak Savanna. The mapping, and name, tends to remain the same on various maps.


The eastern portions average 40 inches of rain per year, while the western regions average about 30 inches annually. As the name suggests, this region is dominated by prairie species. The most common grass species include little bluestem (Schizachyrium scoparium) and Indian grass (Sorghastrum nutans) in the uplands, and switchgrass (Panicum virgatum) in the riparian areas and drainages. Common herbaceous flowering plants include salvias, penstemons, and silphiums. Few intact areas remain. However, many of the plants can be found along county roadsides throughout the region, often occurring in vast numbers. In the Fayetteville area, between Highways 71 and 290, there are vast stands of Echinacea atrorubens, Onosmodium bejariense, and Camassia scilloides to be found.



Cross Timbers (Cross Timbers and Southern Tallgrass Prairie)



Covering more than 16.5 million acres, this ecoregion spans from the Red River south to the Edwards Plateau, bordered on the west by the Rolling Plains and to the east by the Blackland Prairie.


Canyons, escarpments, prairies, and rolling hills are present; the highest elevation is approximately 1500 feet in the southwest portion of the range, the lowest is approximately 500 feet on the eastern side. Rainfall is greatest to the east, averaging 35 inches per year, to 25 inches in the west. Low temperatures are often well below freezing; ice and snow storms are not uncommon.


Geology consists of sandstone and limestone, with varying soil types and depths throughout the region, allowing for a wide array of plant communities. Tree species include blackjack oak (Quercus marilandica), post oak (Quercus stellata), mesquite (Prosopis glandulosa), Ashe juniper (Juniperus ashei), and hackberry (Celtis laevigata). Dominant grasses include little bluestem (Schizachyrium scoparium) and sideoats grama (Bouteloua curtipendula). A wide array of herbaceous flowering plants can be found in this region, including the shooting star (Dodecatheon meadia) and false foxglove (Agalinis densiflora). The rare Glen Rose yucca (Yucca necopina) is found in the northern portion of this region, typically on limestone outcrops and in sandy grasslands.




[image: Image]


An open field of mixed wildflowers adjacent to a riparian area dominated by hardwood trees and shrubs.





Edwards Plateau


The Edwards Plateau, which covers about 24 million acres in the central portion of the state, is well known for its spring wildflower displays. It ranges from the Pecos River in the west, where it meets the Trans-Pecos, east to Williamson County, where it joins the Cross Timbers. To the south it is bordered by both the South Texas Plains and the Blackland Prairies. The northern border is confined by the High Plains, Rolling Plains, and partially by the Cross Timbers; there is an isolated pocket of the Edwards Plateau in Nolan and Taylor Counties. On some maps, the western edge is called the Stockton Plateau.
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Coreopsis basalis among granite outcrops in Mason County.





This area is also called the Hill Country; however, this general term covers a much larger area extending farther north. Spring-fed creeks are found throughout the region; deep limestone canyons, rivers, and lakes (reservoirs) are common. This junction of surrounding ecoregions has led to a rather high number of endemic, or isolated species throughout the region. Ashe juniper, perhaps the most common woody species found throughout the region, has increased over the years, along with other woody species, replacing savannas. Additional woody species include various species of oak, with live oak (Quercus fusiformis) being the most common; sycamores (Platanus occidentalis) and bald cypress (Taxodium distichum) border waterways. Pockets of madrones (Arbutus xalapensis), Texas pinyon pines (Pinus remota), bigtooth maples (Acer grandidentatum), and other oddities are found.
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Bald cypress (Taxodium distichum) and ferns line Hamilton Creek in Travis County. These protected, water-rich canyons hold many species not found on the plateau above.





The Llano Uplift, an area of granite found in and around Llano County, gives us another suite of plants to view. The best area to see this formation is Enchanted Rock State Park, located between Fredericksburg and Llano. A quick hike reveals several species of ferns, more common farther west, growing along various cactus species in the shallow soils that form in low areas of the granite. Spring, late summer, and fall are the best times for wildflower viewing in the Edwards Plateau.
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Dolan Falls on the Devil’s River in Val Verde County. Spring-fed waters flow through limestone canyons.






Gulf Prairies (Western Gulf Coastal Plain, Gulf Coast Prairies and Marshes)



This low-elevation region of Texas extends inland from the barrier islands, about 60 or so miles, and stretches from Brownsville to Louisiana. In total, it covers about 9.5 million acres, with a high point of 150 feet in elevation. More than 1000 species of plants can be found in this region. On the southern end, species more common in Mexico (such as Sabal mexicana) and Central America occur.


The barrier islands provide us with dune systems, and clay flats to the inland side, which have species found in these areas alone. Many plants here, such as Ipomoea pes-caprae (beach morning glory), can be found throughout tropical regions of the globe; I’ve encountered the same species on the beaches of Guam.


Once inland, vast marshes and wet prairies occur. Occasionally, oak (Quercus fusiformis) groves can be found. Common grasses include species of Bothriochloa, Paspalum, and Sporobolus; eastern gamagrass (Tripsacum dactyloides); and switchgrass (Panicum species). Many rivers and creeks cut through the Gulf Prairies, and along these riparian areas various species of trees, Sabal minor, and other plants adapted to clay soils can be found. Due to overgrazing, farming, and fire suppression, woody species such as mesquite (Prosopis glandulosa) and huisache (Acacia farnesiana), and invasive species such as chinaberry (Melia azedarach), Brazilian pepper (Schinus terebinthifolius), and Chinese tallow (Sapium sebiferum) have increased and displaced our native flora.
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Gayfeather and switchgrass on a coastal prairie in Harris County.






High Plains (Southern Short Grass Prairie)



The High Plains covers the western portion of the Panhandle and spans 20 million acres of a mostly level plateau of clay soils over a caliche layer. It is bordered on the east by the Rolling Plains, which also divides the northern portion along the Canadian River drainage. To the south it is bordered by the Edwards Plateau and Trans-Pecos.


There is little change in elevation, mostly ranging between 3000 and 4000 feet. This is the coldest area of Texas, with the northern portion recording temperatures at or below 0 degrees Fahrenheit during winter; snow and ice storms are not uncommon. Rainfall is low as well, ranging from 12 inches per year in the west to 25 inches annually in the east.


Primarily grasslands, this region is also called the Southern Short Grass Prairie; other non-technical names for this region include the Llano Estacado and the Staked Plains. It was said the area was so lacking in trees and other landmarks that stakes were placed in the ground in order to assist in navigating across a rather flat landscape. Other sources state it was so named because a person would have to put a stake in the ground to secure a horse, as there were no trees. Dominant grasses included buffalo grass (Bouteloua dactyloides) and blue grama (B. gracilis). Various habitats include playas, grasslands, canyonlands, and sandhills. Mesquite (Prosopis glandulosa) and yucca (Yucca glauca) often dominate lands that were once grasslands. To the south, Havard’s oak (Quercus havardii) dominates the dune systems along with other sand-loving species. In canyons and along rivers, you can find cottonwoods, soapberries, and a few species of oaks. This area is rich in history; farming and ranching forever changed the landscape.
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The coastal dunes host many species found only along the barrier islands, including South Padre Island, shown here.
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Ipomoea leptophylla is common during spring in open areas of the High Plains.





Pineywoods (West Gulf Coast Coastal Plain, Upper Western Gulf Coastal Plain)


This is the easternmost ecoregion found in Texas. It is bordered on the east by Louisiana, to the west by the Post Oak Savanna, and to the south by the Gulf Prairies.


Maximum elevation reaches 500 feet and soils are mostly sandy and acidic. Average rainfall can be more than 50 inches per year. The topography is generally rolling hills; lowlands include swamps, bogs, and marshes.


Pine, including longleaf pine (Pinus palustris), and hardwood forests dominate, with many woody understory species. Blueberries (Vaccinium species) grow wild, as do native Rhododendron species and both species of pawpaw (Asimina). Here you will find orchids, pitcher plants, and numerous rare plants, such as Hibiscus dasycalyx, Yucca cernua (which has a global distribution of two counties), and Trillium texanum, the Texas trillium. Perhaps the area with the greatest plant diversity in East Texas is the Big Thicket, located in the southern region of East Texas. A visit to the Big Thicket National Preserve reveals numerous plant species found nowhere else in Texas. The northern portion tends to be drier but still harbors numerous rare species and more plants not found elsewhere in the state. Caddo Lake, which spans the Texas-Louisiana border in Northeast Texas, offers bald cypress swamps, acres of lilies and cow-lilies, and other aquatics such as American featherfoil (Hottonia inflata). The flora of the Pineywoods is unique in Texas and more similar to the flora of states farther east.
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Hillside seepage bog with Sarracenia alata in Newton County.
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Bracken fern (Pteridium aquilinum var. pseudocaudatum) dominates the understory in this pine forest in Angelina County.
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Cow lily (Nuphar advena) and bald cypress (Taxodium distichum) at Caddo Lake in Marion County.
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Nymphaea odorata covers the surface of this man-made pond in Tyler County.






Post Oak Savanna



The Post Oak Savanna covers 8.5 million acres of rolling hills extending from the Oklahoma border southwest to the South Texas Plains. It is bordered on the west by the Blackland Prairie and the Edwards Plateau, to the east by the Pineywoods and the south Gulf Prairies.


Annual rainfall averages 35 to 45 inches throughout the region, with higher averages to the east. A wide variety of hardwood trees are found, including several species of oaks, elms, and, in the Bastrop area, loblolly pine (Pinus taeda). In the open savannas, grasses and forbs dominate; the most common grass is little bluestem. As with other areas of Texas, ranching and agriculture, as well as fire suppression, have allowed woody species to encroach on the once-open savannas.



Rolling Plains



The Rolling Plains covers the eastern portion of the Panhandle, bordered to the west by the High Plains, to the south by the Edwards Plateau, and to the east by the Cross Timbers.


Mostly rolling hills, with occasional steep terrain, it is dissected by various river and creek valleys. Elevation ranges from 800 to 3000 feet, the lower portions occurring in the east. Rainfall is greatest in the east, at 30 inches per year; the west gets only 22 inches annually. Most rain events happen in the spring and late summer. Much of the original tall grasslands is now gone, invaded by short grasses and mesquite, which are typical in overgrazed areas. Woody species still dominate lowlands, valleys, and riparian areas, as well as rocky hilltops. Here as in other areas of the state, ranching, farming, and fire suppression have had a negative impact on the flora.


South Texas Plains (Southern Texas Plains, Tamaulipan Thornscrub, Rio Grande Plains)


This is an area south of the Edwards Plateau, bordered on the east by the Gulf Prairies and the southern ends of the Blackland Prairie and Post Oak Savanna; the western and southern border is the Rio Grande. It covers approximately 20 million acres of flat to rolling hills; the highest elevation is 1000 feet.
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An overgrazed field in the southern region of the Rolling Plains. Lacking in grasses, the area is now dominated by mesquite and a host of wildflowers.





Rainfall averages 16 inches a year in the west and up to 35 inches annually in the eastern portion; most of the rain falls during late spring and early summer. The southern part of the region rarely experiences freezing temperatures, and citrus groves can be found in the lower valley. The dominant woody species include mesquite (Prosopis glandulosa), various species of Acacia, and a myriad of other small, thorny trees and shrubs.


This area, especially the southern region, is rich in cacti and holds the rare star cactus, Astrophytum asterias. Numerous other rare species occur here; some are isolated to the inland sand sheets and others, such as the longflower tuberose (Manfreda longiflora), are farther south in the gypseous soils of Starr and Hidalgo Counties.


Farming, ranching, and fire suppression have adversely affected flora in the South Texas Plains. Woody vegetation has increased in some places, while other areas of thorn scrub have been removed for agriculture. Lands close to the Rio Grande have suffered greatly due to agricultural practices. The once dominant Sabal mexicana, which used to cover an estimated 40,000 acres along the mouth of the river and farther upstream, is now rare. In fact, when the Rio Grande was first named, it was called El Rio de las Palmas (river of palms). The palm, and its associated species, can still be found in protected areas south of Brownsville and farther upstream around Quemado, with isolated plants along the banks of the river and within resacas. Invasive species are numerous. The most aggressive species along the Rio Grande are the giant cane (Arundo donax) and salt cedar (Tamarisk species), which cover the banks of the river and other waterways. Introduced grasses such as buffelgrass (Pennisetum ciliare), ubiquitous and often a seemingly endless monoculture in overgrazed areas, and King Ranch bluestem (Bothriochloa ischaemum var. songarica) often outcompete low-growing cacti and herbaceous plants, decreasing diversity. Many plants of the South Texas Plains are unique to the region. With spring rains, late spring and early summer are ideal times for wildflower viewing.
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Cenizo (Leucophyllum frutescens) in full bloom during the summer of 2013 in Val Verde County. In this area, three ecoregions merge: South Texas Plains, Edwards Plateau, and the Chihuahuan Desert.






Trans-Pecos (Chihuahuan Desert)



The Trans-Pecos region is perhaps the most breathtaking area of Texas. This area is also referred to as the Chihuahuan Desert, although the Chihuahuan Desert extends farther east, technically. The Trans-Pecos is a typical basin-range system—there is vast elevation change and a myriad of vegetation types; in fact, it is the most botanically diverse area of Texas. The indicator species for this ecoregion is Agave lechuguilla; however, other species such as Fouquieria splendens and Larrea tridentata are often used. There are various maps that give different boundaries for the Chihuahuan Desert ecoregion, but in Texas it generally spans the entire area west of the Pecos River, and covers a small portion east of the Pecos from Loving south into Val Verde County. The underlying substrate and soil type vary throughout the region. Limestone and igneous soils are common, as are gypseous soils. Rainfall averages around 13 inches per year, with most of the precipitation falling during the summer monsoons.


The sky islands give rise to stands of Cupressus arizonica (Arizona cypress), Pinus ponderosa (ponderosa pine), and the occasional remnant colonies of Populus tremuloides (aspen). Pinyon-oak-juniper woodlands dominate upper elevations, mixed grass and shrublands flourish at mid elevations, and open, sparse desert vegetation populates lower elevations. In these lower elevations are vast stands of ocotillo, creosote, and other shrubby plants. Many rare species can be found throughout this region, whether in the higher elevations of the sky islands, or in the lower elevations, where species may be dependent on a particular soil or substrate.
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Spanish moss (Tillandsia usneoides) hangs from the overstory trees in Santa Ana National Wildlife Refuge in Hidalgo County.
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Open desert shrublands. Mariola (Parthenium incanum), creosote (Larrea tridentata), mesquite (Prosopis glandulosa), and acacia dominate lowlands between mountain ranges in the Trans-Pecos.
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A view of the Chisos Basin. The upper elevations of the sky islands in West Texas offer oak-pine-juniper woodlands and numerous species not found in the surrounding basins.








VIEWING WILDFLOWERS



No matter where you live in Texas, it is always a short trip to find wildflowers, as there are numerous national, state, and local lands to visit. However, for many (myself included), it is more about the route than the destination.


The state is blessed with miles upon miles of roads, some of which are less traveled than others. Along these byways, if you slow down and occasionally stop, you can find a wide variety of plants between the pavement and the fence line.


To cover all of Texas’s public and private lands is not the intent of this book. Plenty of websites and other guides will help you find your way. You do not need to travel far to find wildflowers. Even in urban areas, plants can grow in harsh environments—often in places you wish they would not, such as your garden.


Parks and Public Places


Texas is primarily a privately owned state. What does that mean? Less than 10 percent of land in the state is available to the public; the rest is in private ownership. If you do not have permission from the land owner to access property, do not enter. Public lands include national, state, and local parks; wildlife management areas; recreational areas; national seashores, grasslands, and forests; and the like. Often, a fee is required for entry to public lands.


When visiting these areas, follow the rules set forth by each institution, as they tend to vary between sites and agencies. Some allow overnight camping, others do not. Some have staffed facilities, others do not (or staff may be seasonal).


Do your research and plan ahead. Many parks and recreational areas provide species lists, either online or onsite. I’ve found these to be valuable resources when visiting new areas.
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Pinto Canyon Road in Presidio County cuts through grasslands in the upper portion before entering canyons and lower desert. Drives like this offer opportunities to view a vast array of plants.





Safety


It would be impossible to cover all the safety issues that can arise when exploring nature. Concerns in swampy areas of East Texas will be vastly different from those in the arid mountains of West Texas. The best and simplest advice is to be aware of your surroundings and your own limitations.


Whether you pull off on the side of the road or hike a trail in a park, each situation has its own challenges that may lead to injury or discomfort. Keep a small first aid kit with you, one that can easily fit in the glove compartment or under the seat of your vehicle, and that can be tossed into a small pack for light hiking.


For overnight backpacking trips, find a first-aid kit that best suits your needs and alter it with any additional medications. It is highly advisable to take a course in first aid, CPR, or even wilderness first aid. Additionally, just as you have a first aid kit for yourself, you should have one for your vehicle as well. This may include a tire patch kit, extra belts, jumper cables, extra oil, water, and so on. You should know where your car jack is and how to use it.


If you are taking a remote route or one you do not usually travel, let someone else know where you are going and how long you plan to be gone. Remember, not every place you visit will have cell phone service or a coffee shop. There are many areas within the state that are considered remote, and it may be several hours until another vehicle happens to pass your way.


Photography


Whether you use the camera on your phone or a digital SLR or something in between, a few basic tips may help when later relying upon photographs to identify a plant. Take clear, close-up photographs of the plant’s flowers, leaves, and stems as well as an image of overall habit. If the plant is in fruit, a photo can be helpful. Take images from different angles, including the underside of leaves and the back and side of the flowers.


Balanced lighting is also helpful. If it is very sunny, try to apply shade to the subject. Many camera shops sell sun shades for such purposes, but a large hat, or even the shade of another person, can help. If it is too shady, learn how to use the flash on your camera.


Additionally, it is helpful to keep a record of where you are. This is especially important if you happen to stop several times along the road or visit many sites in one day. I’ve worked with people who write the location down in their field journal and take a photograph of the journal prior to photographing at each stop. Many cameras now come with GPS; if you have this option, make sure it is always enabled.


Double-check your images. Zoom in to check clarity and focus. This is best done in the shade. If you are using a camera that uses memory cards, keep an extra card with you. Do not delete images in the field. It is best to wait until you have downloaded and viewed the photographs on your computer.


Additional Resources


The bibliography in the back of this book, as well as the websites and databases mentioned earlier, are valuable resources when identifying plants. At one point, I had to document my botanical library, one that had been building for quite some time. For Texas alone, I had acquired more than 100 books. Many are local field guides. Some are old with out-of-date nomenclature, but of great historical value. Several are often used, most are not, but all have their own importance. I referenced quite a few while writing this book, including many books that cover the flora of the neighboring states or regions.


When you come across a plant you do not know, you may think about what it is not. You may recognize the plant as a dicot, ruling out monocots, and if you know it is not in the Asteraceae, Fabaceae, or Lamiaceae, all very large families, you’ve just decreased the unknowns drastically. Eventually, through elimination, the unknown always turns into a known, and it is always the last place you look. The next time you come across the same or similar species, you will know where to begin, building your own internal reference library. Each time you read through several descriptions you are learning the flora, whether you realize it or not, a little bit each time. Of course, you could just ask someone, or post an image on the internet for others to tell you, but what fun is that?


Other resources include local and online herbariums. Online herbaria now provide images of the species and scanned images of specimens, as well as descriptions and locations. Writing this book would not have been possible without these last two resources. I was able to peruse herbaria (swbiodiversity.org) throughout the United States and Mexico without having to leave the comfort of my home office. That said, you should be wary of online information. Double- and triple-check different reputable websites and databases. I have encountered numerous errors, both in descriptions and in images online. Some of these were simply misidentifications; others were errors in images that were uploaded to databases under the wrong species name.


And finally, if learning about your local flora is indeed a passion, consider joining your local chapter of the Native Plant Society of Texas (npsot.org), the Texas Master Naturalist program (txmn.org), or other like-minded organizations. These groups offer field trips (usually led by a knowledgeable botanist or biologist), presentations, and volunteer opportunities, all of which can help you discover more about the local flora and fauna.





PLANT FAMILIES



Two groups of flowering plants are included in this book, the monocotyledons and the dicotyledons. Monocotyledons, or monocots, have one leaf when they germinate, while the dicotyledons, or dicots, have 2. Monocots have foliage with parallel venation, and their floral parts are in multiples of 3. Dicots have foliage venation other than parallel and the number of their floral parts varies.


This basic but essential division is the first step in identifying plants. The ability to eliminate many families with just a few characters will greatly reduce the time spent trying to identify an unknown species.


The next step is knowing characteristics of plant families. This takes time and effort, but eventually you will be able to walk through a field and recognize a malvaceous flower from several feet away. Of course, by looking at plants, or images, over and over, you can come to the same conclusion, but the ability to explain to someone else which characters led you to that conclusion will be a great asset.


The following are brief descriptions of the plant families found in this book. Since plant families can span states, countries, and continents, only the relevant characters that apply to the plants covered in this book are mentioned.


Monocots


ALISMATACEAE—WATER-PLANTAIN FAMILY. A global family of 11 genera and about 80 species of aquatic herbaceous plants, mostly in tropical and subtropical regions, with a number of species extending into temperate regions. Three genera are found in Texas, 2 are included here: Echinodorus with 2 species, Sagittaria with 10. Echinodorus species have burlike fruiting heads, Sagittaria species do not. Within genus Sagittaria, leaf morphology can be used to identify some species, but for the others, flower morphology will be needed. Aquatic or marginal herbaceous annuals or perennials, stoloniferous or with corms. Leaves basal, simple, and with long petioles, blades usually large. Flowers in terminal, leafless scapes, inflorescence usually a raceme, flowers actinomorphic, with 3 petals and 3 sepals. Ovaries are superior, fruits are nutlets, combined into a single, congested, rounded head.


AMARYLLIDACEAE—AMARYLLIS FAMILY. A family of bulb-producing herbaceous plants in approximately 1600 genera, widely distributed, primarily in tropical and subtropical regions. This family contains many economically important ornamentals and vegetables. Texas has many representative genera, several of which are described here. Herbaceous, bulbous perennials with simple, linear or grasslike or straplike basal leaves, margins entire. Flowers on leafless scapes, solitary or in umbels, actinomorphic, with 6 tepals. Ovaries are superior (Allium) or inferior, fruits are dry capsules.


ARACEAE—ARUM FAMILY. A family of 3200 species in 110 genera of global distribution, the majority of species in tropical and subtropical regions. This diverse group includes large, terrestrial plants such as taro (Colocasia), which is widely used as food, various ornamentals, and the aquatic duckweeds (Lemna, Wolffia), which are the world’s smallest flowering plants. Texas has many representative genera, several of which are covered in this book. Herbaceous terrestrial or floating aquatic perennials. Leaves variable, simple or compound, basal with long petioles, or a floating rosette. Flowers in a spadix, surrounded by a spathe or not (Orontium), numerous or solitary (Pistia). Ovaries are superior or inferior, fruits are berries or utricles (Orontium).


ASPARAGACEAE—ASPARAGUS FAMILY. Once a small family, now large with 114 genera and approximately 2900 species distributed globally. It includes many members formerly in the Liliaceae and all members of the Agavaceae. Representative genera in Texas include Agave, Dasylirion, and Yucca, as well as numerous herbaceous plants, many of which are described here. Herbaceous perennials, some semisucculent or with fleshy leaves. Leaves simple, sometimes grasslike, margins entire; in some genera, all leaves are basal. Flowers actinomorphic, with 6 tepals. Ovaries are superior or inferior, fruits are capsules or berries.


BROMELIACEAE—BROMELIAD FAMILY, PINEAPPLE FAMILY. A family of 56 genera and approximately 2600 species, mostly found in the Americas, with one species in western Africa. Texas has 2 genera: the terrestrial Hechtia and the epiphytic Tillandsia. Only the latter is represented here. Herbaceous, epiphytic perennials. Leaves silvery gray, simple, spirally arranged. Flowers solitary and sessile (Tillandsia usneoides) or few to numerous on a slender scape, actinomorphic. Ovaries are superior, fruits are capsules.


COLCHICACEAE—COLCHICUM FAMILY. A family of 18 genera and approximately 275 species, distributed mostly outside of the Americas. The sole representative in Texas is the genus Uvularia. Herbaceous, rhizomatous perennial. Leaves alternate, simple, perfoliate. Flowers in terminal inflorescences, bell-shaped, actinomorphic with 6 tepals. Ovaries are superior, fruits are capsules.


COMMELINACEAE—SPIDERWORT FAMILY. A family of 40 genera and approximately 650 species with distribution primarily in subtropical and tropical regions. This family is well represented in Texas and includes genera Commelina, Tinantia, and Tradescantia. Herbaceous perennials, often semisucculent or fleshy. Leaves simple, alternate, margins entire. Flowers in terminal or axillary cymes, actinomorphic or zygomorphic (Tinantia), with 3 sepals and 3 petals. Ovaries are superior, fruits are capsules.


HYDROCHARITACEAE—TAPE-GRASS FAMILY, FROG-BIT FAMILY. Freshwater and salt-water aquatics in 17 genera and approximately 76 species that are widely distributed. Most of the marine species are found in the Indian and Pacific Oceans, while the freshwater species are mainly in the Northern Hemisphere. This family includes many popular aquarium plants, such as hydrilla, which has been introduced to Texas waterways. Several genera are found in Texas, but only Limnobium is included here. Herbaceous, aquatic, stoloniferous aquatic perennial. Leaves simple, basal only, margins entire, petiolate. Flowers on separate scapes, 3 sepals, 3 petals, actinomorphic. Ovaries are inferior, fruits are berrylike.


HYPOXIDACEAE—STAR-GRASS FAMILY. A small family of 9 genera and approximately 150 species, primarily in tropical and subtropical regions in the Southern Hemisphere, with a few species found in the Northern Hemisphere. Hypoxis is the sole genus in Texas and is represented here by 2 species. Herbaceous perennial with grasslike, simple leaves. Flowers in terminal racemes or umbels at the end of a short scape, actinomorphic, 6 tepals, yellow. Ovaries are inferior, fruits are capsules.


IRIDACEAE—IRIS FAMILY. A family of 70 genera and approximately 2000 species, most of them found in tropical Central and South America and Africa. The Iridaceae is composed of primarily terrestrial perennials, although a few Iris species are found in wet soils, often on banks, occasionally slightly submersed. Texas has several genera, 5 of which are covered here. Herbaceous perennials, rhizomatous or from bulbs or corms, with simple, grasslike or straplike leaves. Flowers actinomorphic with 3 petals and 3 sepals, small, or large and showy, terminal, solitary or numerous. Ovaries are inferior, fruits are capsules.


LILIACEAE—LILY FAMILY. A family mostly of the Northern Hemisphere, with approximately 18 genera and 750 species, many ornamental. Included here are genera Erythronium and Lilium. Herbaceous, bulbous perennials. Leaves simple with entire margins, basal or whorled. Flowers solitary on scapes or in umbels, actinomorphic, floral parts in multiples of 3. Ovaries are superior, fruits are capsules.


MAYACACEAE—BOG-MOSS FAMILY. A monotypic family with 6 species found mostly in the Americas and one found in southern Africa. The single U.S. species, Mayaca fluviatilis, occurs in East Texas. Herbaceous aquatic or terrestrial perennial. Leaves simple, spirally arranged, margins entire. Flowers solitary, actinomorphic, occurring in leaf axils. Ovaries are superior, fruits are capsules.


MELANTHIACEAE—DEATH CAMUS FAMILY. A family of 16 genera and approximately 170 species with distribution primarily in the Northern Hemisphere, represented here by 3 genera: Schoenocaulon, Toxicoscordion, and Trillium. Herbaceous, rhizomatous or bulbous perennials. Leaves simple, spirally arranged, margins entire. Flowers in racemes or solitary (Trillium), actinomorphic, with 3 sepals and 3 petals. Ovaries are superior, fruits are capsules.


NARTHECIACEAE—BOG ASPHODEL FAMILY. A small family of 5 genera and 36 species distributed in eastern North America, western Europe, and Southeast Asia. Three genera occur in the United States; one, Aletris, is found in Texas. Herbaceous perennial. Leaves simple, arranged in a rosette, margins entire. Flowers small, yellow, numerous, in a terminal spike, actinomorphic, floral parts in multiples of 3. Ovaries are superior, fruits are capsules.


ORCHIDACEAE—ORCHID FAMILY. The world’s largest flowering plant family has 800 genera and approximately 20,000 species, with global distribution in a variety of habitats. Vast morphological diversity is found in this family, but the flowers are zygomorphic, often showy and modified, and there are thousands of dustlike seeds. Numerous genera are found throughout Texas, with the majority of species in East Texas. Herbaceous perennials, primarily terrestrial, with one semiaquatic species and many saprophytes. Roots enlarged, tuberous, in some species rhizomatous. Leaves absent or single or many, simple, varying from slender and grasslike to oval or round, margins entire. Flowers zygomorphic, with 3 petals and 3 sepals, in some cases highly modified. Ovaries are inferior, fruits are capsules, seeds are tiny (often less than ½ millimeter long) with a honeycomb outer shell that aids in wind dispersal and in strength.


PONTEDERIACEAE—PICKEREL-WEED FAMILY. A small family of freshwater aquatics with 9 genera and 33 species, mainly found in tropical and subtropical regions. Texas has 3 representative genera: Eichhornia, an introduced invasive, and Pontederia and Heteranthera, 2 native genera which are both included here. Heteranthera has one perennial species; the others are annual and often occur in ephemeral pools in remote locations. Their seeds are small and are often transported when they become trapped in mud on the feet of birds. Aquatic herbaceous annuals or perennials, rooted or floating. Leaves simple, basal or alternate, grasslike or broad, petiolate or sessile. Flowers solitary to numerous on spikes, actinomorphic or zygomorphic, floral parts in multiples of 3. Ovaries are superior, fruits are capsules.


TOFIELDIACEAE—FALSE ASPHODEL FAMILY. A small family, primarily found in the Northern Hemisphere, with 4 genera and 29 species. Triantha racemosa, the single species in Texas, is rare in the Big Thicket. Herbaceous, rhizomatous perennial with simple, grasslike leaves. Flowers in racemes, actinomorphic, with 6 tepals. Ovaries are superior, fruits are capsules.


XANTHORRHOEACEAE—DAYLILY FAMILY, ALOE FAMILY, GRASS-TREE FAMILY. A family of 40 genera and 900 species found throughout the tropics and temperate regions and encompassing the Asphodelaceae, which includes the aloes; the Hemerocallidaceae, daylilies; and the original family, Xanthorrhoeaceae, which is from Australia. Members of this expanded family are used as ornamentals and have escaped cultivation. There are no native species in North America. Occasionally aloes will escape and persist in far southern Texas. One representative of the family is included here; it is an introduced ornamental. Herbaceous, rhizomatous perennial with simple, grasslike leaves. Flowers in terminal cymes, usually 2 per scape, large, showy, actinomorphic. Ovaries are superior, fruits are capsules.


Dicots


ACANTHACEAE—ACANTHUS FAMILY. Of the 66 species within 13 genera, the species that occur in Texas are primarily terrestrial, with a few growing in shallow waters or on the banks of waterways and bodies of water. They are widespread throughout the state, occurring in each ecoregion. In addition to the herbaceous plants covered in this book, there are a few woody shrubs in western Texas, primarily in the Chihuahuan Desert. Leaves are simple, opposite, margins usually entire or toothed; leaf surfaces can be densely pubescent, glandular, or smooth. The flowers are variable, but all are bilabiate. In Ruellia, the flowers are 5-petaled and lobed, with a long tube; in the other genera the tube is reduced and the lobes, either 2 or 4, are deeply divided. Fruits are dehiscent, flattened capsules, usually 2-seeded.


AIZOACEAE—ICEPLANT FAMILY. A small family of 12 genera spread throughout the world and represented in Texas by 2 genera, Sesuvium and Trianthema, both included here. Of the species described here, pantropical S. portulacastrum is the most common and can be found along the barrier islands from Mexico to Louisiana. Succulent or semisucculent annuals or perennials, typically found along coastal areas or in areas with saline soils. Plants are low growing, usually prostrate or ascending. Leaves simple, opposite, with entire margins and glabrous surfaces. Flowers actinomorphic, with 5 tepals, pink to bluish purple.


AMARANTHACEAE—AMARANTH FAMILY. The family is large with 170 genera or so, since the recent inclusion of the Chenopodiaceae (goosefoot family). While economically important genera belong to the family, many of the plants are weedy and found in disturbed areas. Among the species represented in Texas, Gomphrena haageana is by far the showiest, Salsola tragus, tumbleweed, the most infamous. Herbaceous annuals to shrubby perennials. Leaves opposite or alternate, simple, with various margins; in some cases succulent or semisucculent. Flowers either solitary or in clustered cymes or spikes, actinomorphic, with male and female flowers on separate plants or on the same plant, small, often not showy aside from the spiked inflorescences of Gomphrena.


APIACEAE—CARROT FAMILY. A large family with more than 400 genera that include economically important species such as the wild carrot (Daucus carota) and numerous herbs and spices. Many of the Old World species have been introduced and have become quite weedy in areas. In Texas, they are widespread, occurring throughout the state and well represented in each region. Often, fruit morphology is helpful when identifying species; for example, in some species the fruit are flattened, in others they may be round or ovoid. Herbaceous annuals, biennials, or perennials. Leaves highly dissected, often fanlike, or prickly (Eryngium), or simple (Centella, Hydrocotyle), mostly alternate, occasionally opposite. Flowers are small, 5-petaled, and in umbels, compound umbels, or crowded spikelike heads (Eryngium). Ovaries are inferior, fruits are schizocarps.


APOCYNACEAE—DOGBANE FAMILY. Recently, the Asclepidiaceae was moved into the Apocynaceae, which now has about 400 genera worldwide. Several genera are common in Texas. Asclepias, the most common of these, can be found in every region; in some cases, 5 or more species can be found in a single county. Perennial herbaceous to semishrubby plants or prostrate to high-climbing, twining vines with milky sap. The leaves are simple, opposite, occasionally whorled in Asclepias, margins are generally entire or wavy. Flowers are actinomorphic, with floral parts in multiples of 5, large and showy (Telosiphonia) or small (Cynanchum), funnel-shaped, bell-shaped, or rotate. Ovaries are superior, fruits are dehiscent follicles with flattened seeds attached to a silky coma, which aids in wind dispersal.


APODANTHACEAE—STEM-SUCKER FAMILY. A small family consisting of 2 or 3 genera worldwide. Here in Texas it is represented by one species, Pilostyles thurberi. The plants are stem parasites on various semiwoody species in the Fabaceae and are found in western Texas. Only the flowers are visible outside the host plant; flowers are small with reddish brown scales on the exterior and with creamy interiors, urn-shaped, often resembling a fungus or insect eggs.


ARISTOLOCHIACEAE—BIRTHWORT FAMILY, DUTCHMAN’S PIPE FAMILY, ARISTOLOCHIA FAMILY. A small family with up to 12 genera worldwide, represented by Aristolochia in Texas. This is a primitive family, with highly modified, tubular flowers. In addition to their unusual flower morphology and anatomy, these species are pollinated by small saprophagous flies of various families that are attracted to the flowers’ scent, which is akin to decaying organic matter. The flies, once inside, are trapped for a day or so, then allowed to escape, hopefully covered in pollen, after the fine hairs that line the inside of the calyx and tube have deteriorated. Prostrate to erect herbaceous perennials or vining perennials, with alternate, simple leaves. The flowers are strongly zygomorphic; instead of petals they have a highly modified calyx, consisting of 1) a limb, the opening, which is covered in fine hairs; 2) a tube; 3) a utricle, which holds the stamens and pistil (gynostemium); and 4) an ovary. Fruits are 3-chambered capsules, with triangular black seeds.


ASTERACEAE—COMPOSITE FAMILY, SUNFLOWER FAMILY. This is the largest dicot family with more than 1600 genera worldwide. The family is further divided into subfamilies, and within subfamilies, tribes. In Texas, it is represented by numerous and diverse genera that include herbaceous annuals and perennials, woody shrubs, and vines. It is an easy family to recognize, but species identification can be a challenge. Leaves are variable—alternate, opposite, or rarely whorled—simple (rarely compound) and can be variously lobed. The inflorescences are heads, or capitulums, with radial symmetry, and usually consist of numerous florets of different types. Perhaps the most common is the radiate head, which consists of an outer ring of ray florets and numerous disc florets (Helianthus and many other genera). Other combinations of florets occur, such as a lack of disc florets with fertile ray, or ligulate, florets, or simply with just disc florets. Fruits vary in morphology, but all are achenes; some are large and angled, others slender and long with a modified pappus (which aids in dispersal), still others are flat (Verbesina).


BERBERIDACEAE—BARBERRY FAMILY. A small family with 2 native representative genera in Texas: Mahonia, a woody shrub, and Podophyllum, an herbaceous perennial. Only the latter is included in this book. Herbaceous, rhizomatous perennial with simple, alternate leaves. Flowers actinomorphic, solitary or in panicles, floral parts in multiples of 4 or 6. The fruit is a fleshy berry with numerous seeds.


BIXACEAE—ACHIOTE FAMILY. A very small family with one representative genus in the United States, Amoreuxia. An herbaceous perennial from woody rootstock. Leaves opposite, palmately lobed, stipules are present. Flowers large, showy, 5-petaled, slightly zygomorphic, stamens numerous. The fruit is a large, ovate multichambered capsule.


BORAGINACEAE—BORAGE FAMILY. A large, well-known family with about 150 genera worldwide. In Texas, there is a higher concentration of this family in West and South Texas. Usually herbaceous annuals or perennials, with one woody species, Cordia boissieri, a small tree which occurs in far southern Texas. The one succulent, glabrous species, Heliotropium curassavicum, is found on saline soils along the coast or on inland salt flats and gypseous soils. Plants in this family typically have alternate leaves, occasionally opposite below, stems and leaves are covered with stiff hairs (with one exception), and leaf margins are usually entire. Flowers are in terminal scorpioid cymes, 5-lobed, with fused petals, actinomorphic, usually white, white with yellow centers, yellow, or pale blue.


BRASSICACEAE—MUSTARD FAMILY. This well-known family has about 340 species worldwide and includes many familiar culinary species. Representative genera include Cardamine, Physaria, and Streptanthus. The distinctive fruits and flower structure are key characters in identifying this family in the field. In Texas, the Brassicaceae are annual to perennial herbaceous plants with simple, alternate leaves and entire to variously lobed margins. One introduced species has compound leaves (Nasturtium officinale). Flowers are usually in a raceme or corymb and have 4 petals, 4 sepals, and 6 stamens. Yellow and white flowers dominate; however, blue, orange, and purple flowers occur frequently in some genera. The fruit is a siliqua or silicula; the only difference between the two is the relative length of the fruit. Fruit morphology varies from long and slender to flat and heart-shaped or globose.


CABOMBACEAE—WATER-SHIELD FAMILY. A small family of 2 genera and 6 species found in temperate and tropical areas. Both genera are found in Texas, each with one species. A single species, Brasenia schreberi, is represented in this book. The Cabombaceae are aquatic, rhizomatous perennials. Leaves are submersed and opposite with short petioles (Cabomba) or floating and alternate with long petioles (Brasenia). Flowers are solitary on long peduncles, actinomorphic, trimerous. Ovaries are superior; fruits are achene-like in Brasenia and follicle-like in Cabomba.


CAMPANULACEAE—BELLFLOWER FAMILY, LOBELIA FAMILY. A small family of 90 or so worldwide genera. In Texas, it is represented by a few genera, the most common being Lobelia, which is found throughout the state. Plants in this family are herbaceous annuals or perennials with alternate, simple leaves. Flowers are variable, actinomorphic or zygomorphic, and occur in racemes or cymes, floral parts in multiples of 5. In Campanula and Triodanis, the flowers are bell-shaped with fused petals and 5 lobes; in Lobelia, the flowers are strongly 2-lipped.


CARYOPHYLLACEAE—CARNATION FAMILY. A family with about 86 genera found throughout the world, including common and recognizable plants such as carnations and dianthus. In Texas, the family is represented by several genera including the showy Silene. This family includes herbaceous annuals and perennials. Leaves are opposite, simple, with entire margins, and often clasping to perfoliate. Flowers can be solitary or, more commonly, in cymes or racemelike cymes, with 5 free petals, actinomorphic. The tips of the petals are often fringed or lobed, sometimes deeply. Ovaries are superior, fruits are capsules.


CELASTRACEAE—STAFF TREE FAMILY, BITTERSWEET FAMILY. A worldwide family consisting of approximately 96 genera. In Texas, it mostly consists of woody shrubs (Euonymus, Maytenus, and Mortonia) and a few herbaceous genera (Lepuropetalon, Parnassia). The herbaceous plants are annuals or perennials, with basal leaves only. Leaves are simple with entire margins. Flowers are 5-petaled, actinomorphic. Ovaries superior or partially inferior, fruits are capsules.


CISTACEAE—ROCKROSE FAMILY. A small family with worldwide distribution of 8 genera, represented in Texas by Helianthemum and Lechea. Herbaceous perennials or subshrubs with alternate, opposite, or whorled simple leaves and entire margins. Flowers showy or not, actinomorphic, solitary or in cymes, with 5 sepals and 3 or 5 petals. Ovaries are superior, fruits are capsules.


CLEOMACEAE—SPIDER-FLOWER FAMILY. A small family with about 11 genera mainly spread throughout warmer regions and represented in Texas by Cleomella and Polanisia. Plants are aromatic (typically spice-scented) and usually sticky to the touch. Herbaceous annuals with trifoliolate, alternate leaves covered with glandular hairs. Flowers in racemes, strongly zygomorphic, with 4 clawed petals. Ovaries are superior, fruits are capsules. Plants are typically spice-scented.


CONVOLVULACEAE—MORNING GLORY FAMILY. A large family with nearly 2000 species spread throughout the globe. Well-known genera include Convolvulus and Ipomoea, bindweeds and morning glories, respectively. Ipomoea is widely planted as an ornamental and has escaped cultivation in some areas. Many ornamentals are cultivars and hybrids and their identification to species can be troublesome, as they may not be included in available keys. This group includes herbaceous annuals and perennials as well as annual and perennial vines, some vines clambering, others high-climbing and twining. Leaves are simple, alternate, margins entire or lobed, sometimes deeply, appearing palmate. Flowers are usually showy, actinomorphic, shaped like a bell or funnel or trumpet, with 5 lobes. Fruits are 4-chambered, dehiscent capsules with seeds that are typically large.


CRASSULACEAE—STONECROP FAMILY. A large family of succulents with 1500 species distributed around the world. The most recognizable genera, including Echeveria, Sedum, and Sempervivum, are commonly sold as houseplants. However, the native species found in Texas are generally uncommon to rare, aside from a handful of species. Plants in Texas are succulent or not, herbaceous annuals or perennials, succulents with mostly basal leaves in a rosette, stem leaves alternate, simple, margins entire. Flowers in cymes, actinomorphic, with 5 sepals and 5 petals, small in most genera, large in Echeveria.


CUCURBITACEAE—CUCUMBER FAMILY. A large family with worldwide distribution of about 120 genera that include economically important plants such as pumpkins, squash, and other pepos. Occasionally watermelons (Citrullus lanatus var. lanatus) or cantaloupes (Cucumis melo) will be found in the wild, usually in parks or along roadsides. Plants in this family are prostrate or climbing, annual or perennial vines with alternate, simple leaves, margins entire or heavily lobed; tendrils are produced in leaf axils. Flowers are either solitary or in inflorescences originating from leaf axils, actinomorphic, with separate male and female flowers, each with 5 petals and 5 sepals, showy in some species, greatly reduced in others, petals fused or not, flowers rotate or funnel- to bell-shaped. Ovaries are inferior, fruits are berries and can be fleshy, hard-skinned, or single-seeded and covered in burs.


DROSERACEAE—SUNDEW FAMILY. A small but widespread family consisting of 3 genera and up to 180 species. Represented in Texas by the genus Drosera. Often found in large numbers, scattered throughout open, wet, sandy soils with poor nutrients. Carnivorous, herbaceous, annual or perennial, small, often only a couple inches in diameter. Leaves in rosettes, typically red with obvious glandular hairs throughout. Flowering stem a scape, with one to many actinomorphic, 5-petaled flowers.


ERICACEAE—HEATH FAMILY. A large, widespread family with more than 4000 species throughout the world. Economically important food crops as well as horticultural plants are found in this family. In Texas, there are woody plants such as madrone (Arbutus xalapensis), blueberry and huckleberry (Vaccinium species), and one herbaceous species (Monotropa uniflora). No other plant in Texas resembles M. uniflora, an herbaceous, mycotrophic perennial lacking chlorophyll and leaves. Flowers terminal, solitary, actinomorphic, and bell-shaped. Fruits are capsules.


EUPHORBIACEAE—SPURGE FAMILY, EUPHORBIA FAMILY. A large, widespread family with diverse characters, consisting of approximately 6300 species worldwide. Economically important plants such as tapioca (Manihot esculenta) and candelilla (Euphorbia antisyphilitica), the local plant used for wax, are found in this family. In addition, many species from Africa have horticultural value and are often mistaken as members of the family Cactaceae, which they superficially resemble. The majority of Texas plants are either herbaceous annuals or perennials or weak shrubs, the remaining few are geophytes. Leaves are (mostly) alternate or clustered, simple or palmately lobed, or reduced, with entire, toothed, or lobed margins. The sap can be white, clear, or red, usually caustic, but in some species the sap is used as an antiseptic. Inflorescences vary, and some species have solitary flowers; male and female flowers are separate. The distinguishing feature of some genera is the cyathium, a specialized arrangement of male and female flowers surrounded by bracts; this structure is easily mistaken for a flower. In Jatropha and Cnidoscolus, the flowers are more typical in appearance at first glance; however male and female flowers are separate. In other genera, such as Acalypha, there are either separate male and female plants, or male flowers are separated from female flowers on the same plant. In such cases, if the flowers are along the same spike, the male flowers are typically above the female flowers. Flowers in this latter group are relatively bland, with the little color there is coming from the styles or stamens. Fruits in all genera are capsules with 1 or 3 seeds; capsules often split under pressure and disperse the seeds as they dehisce.


FABACEAE—PEA FAMILY, LEGUME FAMILY. Another large and diverse family with close to 20,000 species worldwide. Economically important food crop species are found in this group as well as ornamentals and species used for timber, medicines, and a myriad of other purposes. Woody species in Texas include mesquite (Prosopis glandulosa), acacias (Vachellia), and numerous other native and introduced species. Three subfamilies are represented in Texas, easily distinguished by flower morphology. Woody, herbaceous, or vining annuals or perennials. Leaves alternate, usually pinnate or bipinnate, sometimes trifoliolate, occasionally simple, margins entire. Flowers zygomorphic or actinomorphic, sometimes pealike with a banner, 2 lateral wings, and a keel (Baptisia, Clitoria, Dalea, Lupinus), other times clustered in rounded or cylindric heads (Mimosa), or 5-petaled with one petal unequal (Chamaecrista, Hoffmannseggia, Senna). Fruits are legumes or loments.


GENTIANACEAE—GENTIAN FAMILY. The family comprises 87 genera with about 1600 species. The well-known bluebell (Eustoma exaltatum) is included in this family. Plants in Texas are herbaceous annuals or perennials, with simple, opposite leaves that have entire margins. Flowers are in terminal or axillary cymes, actinomorphic, with 4 or (usually) 5 petals and are shaped like a funnel, bell, or tube. Ovaries are superior, fruits are capsules, with numerous, tiny seeds.


GERANIACEAE—GERANIUM FAMILY. A small family of 5 or 6 genera with about 800 species distributed worldwide, including the well-known ornamentals, geraniums (Pelargonium). In Texas, the family is represented by 2 genera, Erodium and Geranium. Herbaceous annuals, biennials, or perennials with alternate leaves, margins lobed and/or deeply dissected. Flowers solitary or in cymes, actinomorphic, bell-shaped, 5-petaled. Ovaries are superior, fruits are schizocarps, dividing into mericarps often with highly modified awns that move in response to changes in humidity.


HYDROLEACEAE—HYDROLEA FAMILY. This is a monotypic family with 11 species distributed throughout warmer regions. Texas has 2 species in East Texas and one in Cameron County; these are generally found in wet areas. Herbaceous or shrubby perennial with spiny stems, alternate and simple leaves with entire or serrate margins. Flowers are actinomorphic, bell-shaped, 5-petaled, arranged in corymbs. Ovaries are superior, fruits are rounded capsules.


HYDROPHYLLACEAE—PHACELIA FAMILY. A small family of 15 genera and 300 species with distribution in the Americas. Phacelia (bluecurls) is perhaps the best-known genus in Texas. This family is closely related to the Boraginaceae, and often the two can be confused; however, the fruits of the Boraginaceae are schizocarps, not capsules. Herbaceous annuals, biennials, or perennials with simple, alternate leaves. Flowers occur in scorpioid cymes, with the uppermost flowers opening as the coil unfurls, flowers actinomorphic, bell- or funnel-shaped, 5-lobed. Fruits are dehiscent capsules.


HYPERICACEAE—MANGOSTEEN FAMILY. A family of 6 genera and approximately 600 species with wide distribution, primarily in the Northern Hemisphere. Hypericum, the only genus in Texas, has 20 species in the eastern half of the state and is represented here with 4 species. Herbaceous or shrubby perennials, with simple, opposite leaves. Flowers actinomorphic, with 4 or 5 petals and numerous stamens, flowers borne terminal or solitary or in cymes, yellow. Ovaries are superior, fruits are capsules.


KRAMERIACEAE—RHATANY FAMILY. A single-genus family consisting of 18 species spread throughout the Americas. The majority of species are small shrubs, with one herbaceous vine (K. lanceolata) represented here. A hemiparasitic, prostrate vine with simple, alternate leaves. Flowers showy, solitary, zygomorphic, 5-petaled, with 4 upper petals and one lower. Ovaries are superior, fruits are single-seeded capsules, usually with spines or barbs, which can be an identifying character in the woody species.


LAMIACEAE—MINT FAMILY. A large, worldwide family with more than 200 genera and 6800 species. This family is well known for its culinary and ornamental uses, and many cultivars exist. In Texas, the species are herbaceous or semiwoody, annuals or perennials, with square stems, opposite, simple leaves, margins variable. Flowers occur in terminal spikes, compact or loose, or clustered in upper leaf axils, have fused petals, are bilabiate, zygomorphic, rarely appearing actinomorphic, and can be quite large (Salvia) or small (Hedeoma), lips lobed or unlobed. Ovaries are superior, fruits are nutlets or stones, usually 4 per ovary.


LENTIBULARIACEAE—BUTTERWORT FAMILY, BLADDERWORT FAMILY. A small family with 3 genera and 300 species distributed worldwide. Two genera are represented in Texas, Utricularia and Pinguicula, both carnivorous and typically found in soils or waters that are nutrient-poor, such as bogs or swamps. Utricularia gibba, the most widespread species in Texas, is often found along the muddy banks of or floating in the waters of spring-fed creeks in Central Texas. Herbaceous annuals or perennials, aquatic or terrestrial, basal leaves with secretory glands (Pinguicula), highly modified leaves used to capture small invertebrates (Utricularia). Flowers solitary or in racemes, bilabiate, strongly zygomorphic. Fruits are dehiscent capsules.


LINACEAE—FLAX FAMILY. A small, but economically important family consisting of 8 genera and about 180 species with worldwide distribution. Linum is the sole representative in Texas with more than 20 species found throughout the state. Herbaceous annuals or perennials with alternate or opposite leaves, typically sessile, with entire margins. Flowers in panicles, actinomorphic, with 5 petals that are not fused. Ovaries are superior, fruits are capsules.


LINDERNIACEAE—LINDERNIA FAMILY, FALSE-PIMPERNEL FAMILY. A small family of approximately 13 genera and 200 species with worldwide distribution, represented in Texas by one genus, Lindernia. The plants in this family used to be grouped in Scrophulariaceae, which was recently divided into several other families. Herbaceous annuals or biennials, with simple, opposite leaves. Flowers solitary, bilabiate, zygomorphic, with fused petals. Ovaries are superior, fruits are capsules.


LOASACEAE—ROCK-NETTLE FAMILY, STICK-LEAF FAMILY. A family of 20 genera and approximately 300 species, with showy flowers, mostly found in the Americas. Represented in Texas by 3 genera. Herbaceous annuals or perennials, with one species slightly shrubby. Leaves simple, opposite or alternate, margins lobed, toothed or entire, surfaces with hairs, sometimes stinging hairs (Cevallia). Flowers in clustered heads or racemes, with usually 5 sepals and petals, and numerous stamens, actinomorphic. Ovaries are inferior, fruits are dehiscent capsules, opening at the tip.


LOGANIACEAE—LOGANIA FAMILY. A small family of 15 genera and 350 species with worldwide distribution, represented in Texas by 2 genera, one of which is included here. Herbaceous annuals with simple, opposite leaves and entire margins. Flowers actinomorphic, in terminal cymes, 5-petaled. Ovaries are semi-inferior, fruits are capsules.


LYTHRACEAE—LOOSESTRIFE FAMILY. The family comprises 32 genera and about 600 species with worldwide distribution. Popular ornamentals are found in this family, such as crepe myrtle and pomegranate, which will occasionally escape cultivation in Texas. Several genera are represented here. Herbaceous annuals or perennials, some somewhat shrubby, with simple, alternate or opposite leaves and entire margins. Flowers actinomorphic or zygomorphic, 4- or 5-petaled. Ovaries are superior or inferior, fruits are capsules.


MALPIGHIACEAE—MALPIGHIA FAMILY. A family of approximately 1300 species worldwide, mostly in the Southern Hemisphere. One woody shrub and several herbaceous plants are found in Texas. Herbaceous to slightly woody perennials, one vinelike. Leaves simple, opposite, with entire or toothed margins. Flowers in racemes or cymes, actinomorphic, with 5 free petals which are clawed; the flowers look like propellers. Ovaries are superior, fruits are dry schizocarps, and winged in Cottsia.


MALVACEAE—MALLOW FAMILY, HIBISCUS FAMILY. This well-known, economically important family is widespread with about 2000 species and 115 genera. It includes ornamental genera such as Hibiscus and Alcea, as well as the fiber crop cotton (Gossypium species), which will occasionally escape in Texas. Recently, members of the Stericulaceae (Ayenia, Hermannia, Melochia) were moved into the Malvaceae. Numerous genera are found in Texas, with the heaviest concentration in the southern and western parts of the state. The flowers can be showy or relatively small. Annual or perennial herbaceous plants, or somewhat woody (Hibiscus, Sphaeralcea). Leaves alternate, simple, entire to deeply lobed. Flowers actinomorphic, with 5 petals united at the base, the petals usually overlapping and rolled when in bud. Ovaries are superior, fruits are dry capsules.


MARTYNIACEAE—UNICORN-PLANT FAMILY, DEVIL’S CLAW FAMILY. A small family with 5 genera and 16 species found in the Americas, formerly in the Pedaliaceae. Texas has one representative genus, Proboscidea, with several species, mostly found in the western portion of the state. Large herbaceous annual or perennial (one species), with simple, alternate leaves, margins lobed or entire, leaves and stems glandular-pubescent. Flowers in racemes, either extending beyond foliage or hidden below, showy, zygomorphic, tubular with bell-shaped openings that are 5-lobed. Ovaries are superior, fruits are distinctive capsules with 2 (or more) long, hooked horns extending and spreading as the capsule opens.


MELASTOMATACEAE—MELASTOMA FAMILY. A large family with global distribution of 4500 species. Texas has one representative genus, Rhexia, which is confined to the eastern portion of the state. Herbaceous perennials with simple, opposite leaves marked by conspicuous venation consisting of 3–7 veins running parallel to the leaf margins. Flowers showy, in cymes, actinomorphic, and with a distinctive, vase-shaped hypanthium that remains after flowering as the capsule. Ovaries are superior.


MENYANTHACEAE—BOG BEAN FAMILY. A small family of 5 genera and 60 species with global distribution. Represented in Texas by one genus, Nymphoides. Leaves superficially similar to the Nymphaeaceae, but the flower morphology easily distinguishes the families. Floating aquatic or rooted-in-mud herbaceous perennial with simple, basal and alternate leaves, margins entire. Flowers actinomorphic, showy, with fused petals and 5 lobes. Ovaries are superior, fruits are capsules.


MOLLUGINACEAE—CARPET WEED FAMILY. A small family of approximately 10 genera and 90 species with wide distribution. Two genera are represented in Texas and included in this book: Glinus and Mollugo. Herbaceous annuals or perennials, somewhat succulent, leaves alternate or opposite, occasionally whorled, or appearing so, margins entire. Flowers actinomorphic, with 5 tepals. Ovaries are superior, fruits are capsules.


NELUMBONACEAE—LOTUS FAMILY. A monotypic family of aquatic plants with 2 species. Both occur in Texas; one is an introduction and is found naturally in eastern Asia and Australia. Aquatic emergent, rhizomatous perennials with large, alternate, simple, peltate leaves. Flowers solitary, actinomorphic, large, and held well above water’s surface on long peduncles, 20–30 petals. Ovaries are superior, fruits are large nutlets within a distinctive, woody receptacle.


NITRARIACEAE—NITRARIA FAMILY. A small family of 3 genera and 19 species with wide distribution typically in arid regions. Texas has one genus and 2 species, one of which (Peganum mexicanum) is the only member of this genus native to the New World. Herbaceous perennials, erect or prostrate. Leaves simple, alternate, lobed, margins entire. Flowers solitary from leaf axils, actinomorphic, with 5 petals. Ovaries are superior, fruits are capsules.


NYCTAGINACEAE—FOUR O’CLOCK FAMILY. An economically important family with numerous ornamentals widely distributed in 30 genera and approximately 400 species. Texas has several genera represented, with many West Texas species adapted to specific soil types. Herbaceous annuals or perennials, some weakly woody near the base, others with fleshy stems and leaves. Leaves opposite, simple, margins entire. Flowers actinomorphic, petals absent, perianth shaped like a bell or funnel or trumpet. Ovaries are superior, fruits are achenes, often winged or modified to aid in dispersal.


NYMPHAEACEAE—WATER LILY FAMILY. A family with global distribution of 6 genera and 60 species of aquatic perennials. Represented in Texas by 2 genera and 5 species, with the occasional introduction of persisting nonnative species. Aquatic perennials with simple, floating or slightly emergent leaves, attached to a rhizomatous root, which in some cases may be quite large and starchy. Flowers actinomorphic, large, showy, solitary, petals numerous. Ovaries are inferior in Nymphaea, superior in Nuphar, fruits are spongy berries.


OLEACEAE—OLIVE FAMILY. A family of 25 genera and about 550 species with global distribution. Includes the economically important genus Olea (olive) and several ornamentals. The family is comprised of primarily woody species, a few of which are in Texas, along with a handful of herbaceous plants. Menodora is represented here. Herbaceous perennials with simple, opposite leaves, margins entire. Flowers actinomorphic, with fused petals and 5 lobes, funnel- or trumpet-shaped, yellow. Fruits are capsules.


ONAGRACEAE—EVENING PRIMROSE FAMILY. A widely distributed family with 18 genera and 650 species. In Texas, the family is represented by several familiar genera with large, showy flowers. Herbaceous annuals or perennials with simple, opposite or alternate leaves, margins entire or toothed or lobed. Flowers solitary or in inflorescences, small or large and showy, actinomorphic or zygomorphic, numerous floral parts in multiples of 2–7. Ovaries are inferior, fruits are dehiscent capsules.


OROBANCHACEAE—BROOMRAPE FAMILY. A large family comprising 90 genera and more than 2000 species with global distribution. This family was relatively small until recent adjustments moved many genera to it from Scrophulariaceae, including the paintbrushes (Castilleja) and false-foxgloves (Agalinis). The Orobanchaceae are either hemiparasitic or holoparasitic and attach to the roots of the host plant. Orobanche species are parasitic on various species of Asteraceae, while Castilleja species parasitize grass, and Epifagus uses beech as its host. Herbaceous annuals or perennials, with scalelike, nonphotosynthetic leaves or opposite or alternate photosynthetic, simple leaves; margins entire or lobed. Flowers in spikes or solitary, zygomorphic, bilabiate, with lower lip 3-lobed and upper lip 2-lobed. Ovaries are superior, fruit are capsules with small seeds that are dispersed by wind.


OXALIDACEAE—WOOD SORREL FAMILY. With only 5 genera in this family, it is surprising that it has about 900 species dispersed worldwide. The family is represented here by the genus Oxalis. Herbaceous, bunching, stoloniferous perennials, leaves usually trifoliolate. Flowers actinomorphic, yellow or rose or purple, with 5 free petals that are curled when in bud. Fruit is an explosive capsule.


PAPAVERACEAE—POPPY FAMILY. A family of approximately 920 species in 41 genera, primarily found in the Northern Hemisphere and including opium poppy (Papaver) and numerous ornamentals. Recently the Fumariaceae was added to this family. Texas has several representatives and one new addition, Hunnemannia fumariifolia, which is included here. Corydalis has highly modified flowers that differ dramatically from the typical flowers found in the remaining genera. However, the leaf morphology of Corydalis, Eschscholzia, and Hunnemannia is quite similar. Herbaceous annuals or perennials. Leaves simple, usually lobed or dissected, alternate and/or basal, stems with latex. Flowers solitary or in racemes, zygomorphic or actinomorphic, showy or small, with 5 petals. Fruit is a capsule.


PASSIFLORACEAE—PASSION FLOWER FAMILY. A family with 16 genera and approximately 700 species, primarily distributed in the Americas and southern Africa. The family includes many ornamentals, and several species are cultivated for their fruit. Texas has one genus, Passiflora, with many species found throughout the state. The distinctive flower morphology of this family allows for easy identification in the field. Perennial, tendrilled vines with alternate, simple leaves, some deeply lobed. Flowers occur in leaf axils, actinomorphic, with 3–8 sepals and an equal number of petals, or the petals are absent; filaments numerous, occurring between the petals and the 5 stamens, often brightly colored, in some species green or cream colored; style 3-branched. Ovaries are superior, fruits are many-seeded, fleshy, edible berries.
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