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  Preface


  


  






  

    Say: Nature in its essence is the embodiment of My Name, the Maker, the Creator. . . . Nature is God’s will and is its expression in and through the contingent world.




    —Bahá’u’lláh


  




  Plants whisper the secrets of the universe if we listen. They reveal the majesty and mystery and wonder and wisdom inherent in all life. Not just bizarre plants from exotic places, but the wildflowers, trees, shrubs, cacti, vines, mosses, and lichens in our own backyards.




  We hope this book helps aquaint you with some of our closest, though often overlooked, neighbors. Learning the names of the plants, as with people, helps us appreciate their unique characteristics. Knitting close bonds with the life forms around us, like making new friends, enriches our lives. As we understand and value nature more, we come closer to the creative force that permeates this beautiful, ever-changing planet, and which resides within each of us.




  Many thanks to the members of the Native Plant Society of Texas who have assisted us and encouraged us over the years, in particular Carroll Abbott, Marshall Johnston, Benny Simpson, Billie Turner, Marshall Enquist, and Landon Lockett (for his up-date on the Texas native palms). Though some of our friends are no longer with us in the physical realm, we know they lovingly watch over us all.




  The passage from Bahá’í scriptures is reprinted from Tablets from Bahá’u’lláh © 1978 by the Universal House of Justice with permission of the publisher. Bahá’í World Centre Publications, Haifa, Israel.




  




  VEGETATIONAL AREAS OF TEXAS


  




  [image: 1 Pineywoods 6 South Texas Plains 2 Gulf Prairies and Marshes 7 Edwards Plateau 3 Post Oak Savanna 8 Rolling Plains 4 Blackland Prairies 9 High Plains 5 Cross Timbers and Prairies 10 Trans-PecC6, Mountains and Basins © The Nature Conservancy Magazine, Vol. 32, No.5.]
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  How to Use This Book


  


  






  Welcome to a field guide to the native and naturalized plants of Texas. This book includes many of the wildflowers, trees, bushes, vines, and weeds you’ll come upon as you visit the outdoors in this vast state. In addition, you’ll find a number of cacti and other succulents, as well as an assortment of peculiar looking things that grow in and around trees and rocks. We have developed a number of plant keys to assist you in distinguishing similar looking plants from each other. And we have grouped the wildflowers by color, to make it easier to locate the photograph of the species you find.




  More than 650 species of plants are included in the book, with nearly 400 color photographs. We selected those plants that you would encounter most often in the various regions of the state, plus some uncommon species that are just too beautiful to pass up.




  Numerous regional field guides have been published in the last few years. With the great diversity of plants in the state, a guide to your region would be a valuable supplement to this book. Throughout the book we have included brief notes regarding edible, poisonous, and useful qualities of the plants, including their uses as dyes for fibers. If you are interested in finding out more about wild edible and useful plants in Texas, refer to Delena Tull’s book Edible and Useful Plants of Texas and the Southwest (University of Texas Press) which includes recipes; information on teas, spices, and medicinal herbs; instructions for dyeing wool with natural dyes, and for preparing fibers for weaving and papermaking; and valuable information on poisonous plants. For information on low-maintenance landscaping and planting for year round color, refer to George Miller’s book Landscaping with Native Plants of Texas and the Southwest (Voyager Press). For a list of additional books on native plants, see the reference list in the back of the book.


  




  WHAT IS A WILDFLOWER?


  




  For many Texans, the term wildflower calls to mind fields of bluebonnets or Indian blankets. Technically, the term refers to more than just small herbaceous plants. Trees, shrubs, vines, cacti, and yuccas all grow wild and produce flowers; thus, all can be considered wildflowers. In this book, we have chosen to limit the term wildflower to the herbaceous annuals and perennials, those fairly small flowering plants that bloom annually, produce seeds for next year’s crop, and then die back completely or partially in the heat and drought of summer or cold of winter.




  For ease in identification, we have separated the photographs and plant descriptions into five groups: herbaceous wildflowers; trees and shrubs; cacti, yuccas, agaves, and other succulents; vines; and miscellaneous plants that don’t seem to fit anywhere else. Within each section, the species are arranged in alphabetical order by the scientific family name and then by genus.




  The herbaceous wildflowers are grouped by color (red, pink, blue, and purple; yellow; white and green). Though it may seem odd to group red and blue flowers together, many species naturally range in color from various shades of red to blue. This trait is due to the presence of anthocyanins, pigments that produce either blue or red colors. Other red flowers are colored by carotenoids, which also produce yellow and orange colors.




  Wildflowers may be annuals, biennials, or perennials. Annuals emerge, bloom, produce seeds, and die back to the ground in one season or year. The plants will not return the next year unless they have produced seeds. Biennials may produce only leaves the first year, often in a basal rosette; they will produce flowers and seeds the second year and then die. Perennials often produce foliage, flowers, and seeds the first year, but the rootstock and sometimes part of the aboveground stem survive extremes of drought and temperature, and new foliage and flowers emerge year after year.




  The term herbaceous refers to plants that die back each year. It also usually refers to a plant that is not woody. However, a number of perennial wildflowers have a woody base or stem that does not die, although most of the aboveground part of the plant is herbaceous.




  In this book, herbaceous vines are those that die back in winter, and woody vines, although they may lose their leaves, are those that maintain an aboveground vine year-round. Trees and shrubs are woody plants that do not die back every year. (With the trees and shrubs, however, we have included a few plants that become large and bushy, such as rattle pod, even though they do die back in winter).




  Many people use the term cactus to include anything with thorns, but many trees and shrubs bear thorns. Refer to the key to cacti, yuccas, agaves, and other succulents to learn the characteristics that distinguish these bizarre members of the plant kingdom.




  If you are not sure which category includes your plant, then perhaps the following bit of folk wisdom will assist you. A friend of ours once said, “A tree is something that knocks you down if you run into it.” Although a shrub or bush may not knock you down, it will certainly impede your progress. And the poor herbaceous wildflower is readily trampled underfoot. A vine might be underfoot or overhead, but it always seems to be crawling out of reach.




  If you have a plant that doesn’t fit in any of the above categories, glance through the miscellaneous section, which includes some things that you may know as weeds, and a few nonflowering plants, such as mosses. In addition, we have included lichens (which are composed of algae and fungi) and galls (which are growths on plants). Several large groups of flowering plants are totally ignored by this book for no better reason than that their flowers are so minute as to require a microscope for identification. Among them are the grasses, a diverse family with more than five hundred species in Texas.


  




  HOW TO USE A PLANT KEY


  




  The purpose of a key is to allow you to identify a plant through the process of elimination. Each step presents two possibilities, a or b. Choose the one that best describes the plant you want to identify. If you are unfamiliar with some of the terminology, the illustrations will help you make your decision. Also, you can refer to the glossary and the illustrated glossary at the back of this book.




  Within the key, the numbers in parentheses indicate the previous step, in case you have to backtrack. The number at the end of each statement directs you to the next set of choices. As you proceed, step by step, you narrow the possibilities of what the plant might be. Finally, you will reach a step that identifies the plant by family, genus, or species and lists the page number in the text. Look at the photograph and text description to verify that you have correctly identified the plant.




  Using a key requires accurate observation of features. Pay particular attention to whether the leaves are simple or compound, alternate or opposite. You may have to examine numerous leaves to determine the characteristics. Once you become familiar with the key, you can use the quick key to skip some of the preliminary steps in the longer key. For example, if you know the plant has simple leaves, you can advance immediately to step 25 and proceed from there. Using a key becomes easier with familiarity and practice.


  




  PHOTOGRAPHS AND DESCRIPTIONS


  




  Each photograph is accompanied by a description of the plant. For trees only, when an exact height is given, it refers to the state champion tree. In many cases, there are additional closely related species that are not pictured. Some of them might be confused with the species photographed, and others are quite distinctive. Notes at the end of the description give information about related and similar species, and where space allows, descriptive information on the related species is given. The comment hand lens means that the reader may need to use a magnifying lens to see the distinguishing features of the plant.


  




  RANGE MAPS


  




  Range maps accompany the descriptions of each species. The maps will enable you to form an immediate visual image of where the plant is known to grow. These maps are not complete. For many species, little documentation is available. We developed the maps from a variety of sources: personal field observations, correspondence with other botanists, visits to herbariums around the state, and information in botanical manuals, particularly Manual of the Vascular Plants of Texas by Donovan S. Correll and Marshall C. Johnston. Even with all these sources of data, the maps sometimes contain inaccuracies. The distribution of Texas plants is far from fully documented. The reasons include lack of funding for extensive field verification, the ongoing effect of habitat destruction, the introduction of foreign competing species, and the cultivation of native species outside their natural ranges.




  When records were inadequate, we had to guess where the boundaries might fall. We have attempted to document the distribution of each species, including both the natural range and the areas where the plant has become naturalized (adapted to a new area). Data on species with recently expanded ranges, such as the bluebonnet, are poorly documented in herbariums.




  The University of Texas (http://www.biosci.utexas.edu/prc/) and Texas A&M University (http://www.csdl.tamu.edu/FLORA/) both now have excellent web-sites with extensive information on Texas plants. The UT Flora of Texas database provides information on plant specimens that have been collected, including county of collection. If maintained, this will provide a wonderful resource to assist in identifying the ranges of species.


  




  WHY USE BOTANICAL TERMINOLOGY?


  




  All of us have names for some of the plants that grow around us. Dandelion, oak, and maple are names that many people recognize. Not so frequently heard are Taraxacum, Quercus, and Acer, the scientific names for these plants. Why bother to learn these botanical terms? Perhaps you will never have a need to use them. However, if you move to a different area of the state or the country, you may find that people use different common names from those you have learned. Even in one region, a single plant may have several common names. In addition, two different plants may share the same common name. For example, pigweed may refer to a member of either the genus Amaranthus or the genus Chenopodium.




  International congresses decide on the rules that determine the validity of scientific names. The names are in Latin and are recognized by botanists worldwide. If you learned the scientific names of plants in Texas, you could communicate about them with a plant enthusiast from the other side of the world.




  The scientific name of a plant consists of two parts: the generic name, which is first, and the specific epithet. For example, the scientific name of the Texas bluebonnet is Lupinus texensis. There are six species of bluebonnets in Texas, all in the genus Lupinus. When several species are listed for one genus, the genus name may be abbreviated, such as L. texensis. The specific epithet texensis distinguishes the Central Texas species seen growing in abundance along highways in the spring from the tall Big Bend bluebonnet, Lupinus havardii. The generic name Lupinus is necessary to distinguish this texensis from all other plants in the world with the same epithet (such as Colubrina texensis, a Central Texas shrub). Members of a species may have enough local variation to warrant the designation of several subspecies or varieties (for example, Quercus pungens var. vaseyana and Garrya ovata subsp. lindheimeri). Many generic names and specific epithets have as their root the name of a botanist, such as Drummond, Engelmann, or Maximilian. Often the botanist named is the one who first discovered the species. In some cases the classifying botanist names a plant in honor of another botanist.




  Unfortunately for the amateur botanist, scientific names occasionally change as new information on plant identity is provided through field research. Old names that are no longer considered valid may still appear in botanical literature. In this book, we have included in parentheses next to the species name the synonym or alternate for the species name. A synonym is a name that was used formerly, or an alternate name is given in cases where there seems to be a disagreement about which name is more appropriate.




  In some cases, botanists disagree as to which name is appropriate. Why is there such disagreement? To answer that question, we must first pursue the question, What is a species? In layman’s terms, two types of plants or animals are considered to be distinct species if they do not mate with each other. However, the layman’s definition does not take into account the many gray areas, the many examples of cross-species hybrids, occurring in nature. For example, we all know that a dog and a coyote are different types of animals, and yet, under some circumstances, they will mate.




  The species designation is the basic unit for classifying living things. Taxonomy is the science of classifying, or naming, things. Though the concept of the species is complex, taxonomists generally define a species as a population of individuals that share the same basic characteristics and are more or less genetically isolated.




  Species that have certain genetic and structural similarities are classified as one genus. Genera (the plural for genus) with similar characteristics are classified as one family. Botanists also use larger categories, but these three are the most useful for field identification.




  These groupings may sound straightforward and easy to define. However, someone has to decide which characters of a species make it unlike another species, and which characters shared by several species are important enough to unite them into one genus. In examining a botanical manual, one finds that some characteristics used to differentiate between two species are readily apparent (the number of petals on a flower, or the arrangement of leaves in pairs) whereas other characteristics are inconsistent or difficult to see (the length of sepals, or the type of hairs on a leaf).




  Part of the problem is that nature doesn’t always fit into the nice, neat compartments that we design for it. The categories selected by botanists are by necessity artificial.




  Plants that seem dissimilar enough to be considered separate species may in fact hybridize when growing next to each other. Certain groups of plants (oaks, for example) seem particularly prone to forming hybrids. Closely related parent species often produce viable hybrids that can produce offspring or form back-hybrids with the parent species. A population of plants consisting of a variety of partial hybrids may exhibit a number of differing characteristics and is known as a hybrid swarm. Polyploidy, the remarkable ability of plants to form hybrids by doubling the chromosome numbers, enables many plants that are not as closely related to produce viable hybrids as well.




  Under certain conditions, plants can produce new species rapidly when species that naturally occur in the same area hybridize (sympatric speciation). Hybrids commonly occur in the plant kingdom, and occasionally a hybrid population fills a niche slightly different from those of the two parent populations. If it maintains itself as a separate population, it can be considered a new species. (By the way, sympatric speciation, though common in flowering plants, is virtually unheard of in animals; the hybrid animal is usually sterile.)




  In addition to speciation by hybrid swarms, plants also form new species by allopatric speciation (the speciation method common for animals). For example, if a physical barrier separates a population into two groups, over time they may form two distinct populations adapted to different climatic, soil, or moisture conditions. These two new populations, if brought back into contact with each other, may no longer be able to produce viable offspring and therefore would be considered separate species.




  Frequently, variation in a population occurs along an environmental continuum. For example, plants of the same species may grow along a geographical continuum from Canada to Texas. Though plants in adjacent populations along the continuum are capable of reproducing with each other, the populations at the two extremes may not be able to reproduce if brought into contact with each other. At this point, one may well question the validity of the concept of a species. Perhaps it makes no sense to put names on things at all. On the other hand, categories help us catch a glimpse of the intricate order in the world of nature and help us understand something about the complex web of life that surrounds and sustains us.




  As species of plants are examined, through extensive field work and examination of herbarium specimens, plant taxonomists, the scientists who select the names for plants, periodically review and may revise the species, genus, and sometimes even the family names for plants. The recent advent of DNA analysis provides a new tool to assist in ascertaining relationships between plants. In addition to the University of Texas and the Texas A&M University web-sites, two additional web-sites are extremely useful in keeping track of scientific name changes: the USDA plant web-site (http://plants.usda.gov/) and Texas A&M web-link to the Synonymized Checklist of Vascular Flora of the United States, Puerto Rico, and the Virgin Islands (http://www.csdl.tamu.edu/FLORA/b98/check98.htm) (I found that the string query was the easiest way to search the vascular flora database. This wonderful web-site links species names to range maps). We used all of these resources in up-dating the names for the latest edition of the book.[image: image]
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  Regions of Texas


  


  






  With the Rocky Mountains to the west, the Great Plains to the north, the Chihuahuan Desert to the south, and the Gulf of Mexico to the east, Texas lies at the biological crossroads of North America. From east to west, the elevation varies from sea level to 8,700-foot mountains, the moisture from 60 inches to 8 inches annually, and the soils from rich clays to deep sand or limestone caliche. From north to south, the temperature varies from an average of 110 days below freezing annually in Amarillo to only 2 days in subtropical Brownsville.




  Because of the wide range of physical conditions, most plants grow only in specific areas within the state. Texas has ten major vegetational regions (see map), each with a distinct association of plants. Though each zone is characterized by certain dominant trees, shrubs, grasses and wildflowers, a region is by no means a homogeneous blend of plants. A particular species may grow only in a limited area within its vegetational region, or it may spread across several regions. Human designations and divisions of nature are necessarily arbitrary and therefore inexact. To provide range information as accurately as possible in this book, we often describe a plant’s distribution by referring to both its geographic range and its vegetational region. The geographical areas we reference are described below.




  East Texas—a broad term designating everything east of a line connecting Houston, Austin, and Dallas. This flat to hilly region includes blackland prairies, post oak-hickory woodlands (the Post Oak Savannah), and dense pine-oak forests (the Pineywoods). It has a relatively high annual rainfall (35–60 inches), with sandy and sandy loam soils and rich calcareous clays. The Big Thicket, an area of dense pine and hardwood forests and swamps, covers Newton, Jasper, and Tyler counties, and portions of surrounding counties in Southeast Texas.




  Coastal Texas—the flat, humid area between the coast and a line from Beaumont to Houston, Victoria, and Brownsville. Grassland prairies, swamps, and marshes make up the area. The wetlands support millions of migrating waterfowl in the winter.




  South Texas—also known as the Rio Grande Plains, the flat to hilly area south of a line connecting Corpus Christi, San Antonio, and Del Rio. The area not adjacent to the coast experiences periodic drought. The western half may have as little as 16 inches of annual rainfall, with close to 30 inches in the east. The area around Brownsville, the Lower Rio Grande Valley, has a subtropical climate and rarely experiences sustained freezing temperatures.




  West Texas—the region west of Austin and Dallas and north of San Antonio. West Texas includes Central Texas, North Central Texas, the Edwards Plateau, the Panhandle, and the Trans-Pecos.




  Central Texas—roughly includes most of the Edwards Plateau, extending somewhat to the north.




  North Central Texas—the region of rolling hills extending from Dallas, south to Waco and west to Wichita Falls. The area has blackland prairies with clay soils, interspersed with oak woodlands (the Cross Timbers) on sandy loam soils. Extreme summer and winter temperatures and moderate rainfall (25–40 inches) characterize the climate.




  Edwards Plateau—a specific geographic region, also known as the Hill Country, 1,000 to 3,000 feet in elevation. It extends west of Austin roughly to the Pecos River, and from Del Rio north to around Abilene. Spring-fed rivers cut rugged canyons, which harbor rare plants, and oak-juniper-mesquite savannahs cover the rocky, limestone hills. The rainfall varies from moderate (30 inches) in the east to semiarid (15 inches) in the west. Summer temperatures can be extreme, with frequent drought, but winters are generally mild.




  The Panhandle—an area with few large trees extending roughly north of San Angelo and west of Wichita Falls. It includes the High Plains (or the Llano Estacado) and the Rolling Plains. The Caprock Escarpment separates the two and forms Palo Duro Canyon near Amarillo. Thousands of playas, or shallow lakes, dot the High Plains, a flat plateau 3,000 to 4,500 feet in elevation The Rolling Plains are a southern extension of the Great Plains of the central United States. Soils in the Panhandle vary from clays to deep sands and sand dunes. Quercus havardii, a three-foot shin oak, covers thousands of acres of sand, creating perhaps the largest oak forest in North America. The Panhandle has extreme summer and winter temperatures and experiences frequent drought (15–30 inches annual precipitation).




  Trans-Pecos—the area west of the Pecos River. It ranges from 8,700-foot mountain peaks to the arid basins and valleys of the Chihuahuan Desert. Soils include those derived from igneous and limestone rocks, saline flats, and deposits of deep sand. The vegetation varies from boreal forests of fir and ponderosa pine to cacti, grasses, and shrubs adapted to extreme drought. The area experiences extreme drought and heat in summer and mild or bitter temperatures in winter. The desert receives 8 to 12 inches of rainfall annually, and as much as 20 inches falls in the high mountains.[image: image]
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  Diversity in the Plant Kingdom


  






  If you ever feel bored with life and you want to see something astonishing, pack a lunch and take a trip to your backyard. The diversity in the plant kingdom can supply a lifetime of wonder and amazement As though following a cosmic command, plants have “multiplied and filled the earth.” From the Arctic Circle to the hottest desert, from the highest mountain to the ocean depths, plants don't just survive—they thrive. No single strategy could enable plants to adapt to the diversity of growing conditions around the world. The complex and intricate strategies plants have evolved to absorb energy, combat harsh conditions, reproduce, and avoid being eaten are stranger than any science-fiction fantasies humans will ever dream up.




  Fossil records indicate that terrestrial plants have covered the earth for about 400 million years. By producing their own food through the complex process of photosynthesis, plants provide the two ingredients necessary for the animal kingdom to survive: atmospheric oxygen and a primary source of food. Plants absorb carbon dioxide from the air and, using the energy in sunlight as well as water and minerals from the soil, convert the gas into fats, proteins, and carbohydrates. Plants, the basic ingredient of the food chain, are the foundation of the vast pyramid of life on earth.




  Texas has more than five thousand species of flowering plants varying in size from herbs less than an inch tall to trees topping 150 feet. Contrast the 3-foot leaves of the sabal palm with the ½-inch leaves of Apache plume. Magnolia flowers spread 8 inches across, and giant ragweed has ⅛-inch flower clusters. Some plants occur only in swamps, whereas others prefer the torrid deserts. Why this vast diversity in nature?




  Some environments provide plants with a rich source of matter and energy: water, carbon dioxide, minerals, and sunlight—the basics for the survival and growth of the organism. In the forests of East Texas, for example, trees usually have an abundance of moisture and mineral-rich soil. Other environments are limited in one or more of the basics. Each plant must compete for matter and energy with others of its species, with different species, and with those latecomers on the scene, animals. In the eastern forests, trees and shrubs compete for available sunlight. In the Chihuahuan Desert of West Texas, plants have plenty of sunlight but very little water.




  Terrestrial animals, which evolved about 26 million years after the first land plants, survive by exploiting plants as a ready-made food source. The pressures of competition from other plants and from herbivores force plants to develop a wide variety of strategies for growth, reproduction and defense. By becoming specialists in using sunlight, water, and other materials available in a specific habitat, many species of plants can coexist without competing with each other.




  In nature, form follows function. Virtually every feature, even the most minute characteristic, helps a plant survive. Its color, size, shape, type of flower, odor, hair structure, and chemical competition adapt it to extract energy from sunlight, to reproduce, and to ward off herbivores (plant eaters). For example, cacti have adapted to life in a harsh, water-limited environment. Their waxy epidermis reduces water loss to a fraction of that of other plants, and a network of shallow roots rapidly absorbs moisture when it is available. To further inhibit water loss, leaves have disappeared. Instead the green, fleshy stems store water and take over the job of photosynthesis. Thorns shade the plant, trap moisture, and discourage nibblers, and spectacular flowers attract insects for pollination. Superbly adapted to arid conditions, most cacti die in a matter of weeks if transplanted to waterlogged soil.




  You can get a quick view of the marvelous adaptations and diversity in the plant kingdom by looking at leaves, the food factories for plants. Besides leaf shape, size, and color differences, the surface texture varies from smooth to sandpapery rough or densely fuzzy, the edge from smooth or coarsely toothed to tipped with barbs, and the blade from stiff to flexible. The plant may be evergreen or deciduous, and the leaves may have a pleasant or repugnant scent resulting from aromatic oils. All of these characteristics are factors in the survival equation. Each has its purpose.




  The physical characteristics of a plant's leaf can tell you a lot about the plant's habitat. In a dense forest, large trees restrict the amount of sunlight available to the understory shrubs. Shrubs are able to compensate by producing large leaves. The larger the leaf, the more surface area is available for absorbing sunlight and carbondioxide, essentials for photosynthesis. Larger surface area also means increased loss of moisture through the leaves (transpiration). Each day a large broadleaf tree may transpire hundreds of gallons of water. In a sunny habitat with ample moisture, large leaves can produce enough carbohydrates through photosynthesis to enable the plant to grow rapidly. In low-light conditions, such as the understory of a forest, a large leaf may be a necessity for the plant to absorb enough sunlight to survive.




  On a transect going west from the moist coast of Texas, rainfall diminishes from 60 to 8 inches annually. At some point on the westward continuum, trees and shrubs with large leaves lose more water than is available for the roots to absorb. In arid conditions, particularly in areas with high summer temperatures (which increase transpiration rates), plants must find ways to decrease water loss to survive. Where sunlight is not a limiting factor, such as in West Texas, a shrub can get by with a small leaf. The smaller leaf will decrease water loss while still absorbing enough solar energy to power the food factories. But a smaller surface area also reduces the amount of carbon dioxide the leaf can absorb, which, along with the limited water budget, slows the growth rate. Generally, trees and shrubs in West Texas have smaller leaves than their wetland relatives. Blackjack oaks in East Texas have much larger leaves than those growing in the drier central part of the state. Forests in East Texas have a great diversity of oaks, some more than 100 feet tall; the arid sand counties of West Texas have thousands of square miles covered with 3-foot-tall scrub oaks.




  Besides being small, the leaves of desert plants often are densely covered with hair. The fuzzy coat reduces transpiration by providing shade and by creating an insulating dead air space around the leaf. Additionally, some plants, such as ocotillo, produce leaves only during the rainy season. Usually, you would be correct in guessing that a small hairy leaf came from a medium to small tree or shrub growing in a dry habitat, and a large, shiny leaf from a tree or shrub in a moist habitat.




  Plants and insects have evolved together for 200 million years, and many of their characteristics result from complex interrelationships. Numerous plants have developed poisonous compounds and physical barriers as feeding deterrents. Some plants immediately begin transporting chemicals that taste bad or contain toxic compounds to injured leaves to discourage nibbling insects. On many shrubs, the leaves, stipules, and branch tips have evolved into vicious thorns to help ward off herbivores.




  One of the plant features most influenced by insects is the flower. To reproduce sexually, a plant must somehow transport its pollen between flowers and often to distant plants. Showy, sweet-smelling, colorful flowers serve one purpose: to attract insects, hummingbirds, or other animals that will carry the pollen from one flower to another. As a reward, the plant gives the animal gifts of nutritious pollen and nectar. Many flowers have evolved a combination of shape, size, and smell that attracts only one species or a small group of insects or other type of animal. Yuccas have a complex life cycle dependent on the yucca moth. Only the specific behavior of the female moth can pollinate the flower. The moth collects pollen, spreads it on the receptive stigma (part of the reproductive organs of the flower), then lays her egg in the flower’s ovary. The larva hatches in the developing seedpod and feasts on some of the nutritious seeds. It tunnels its way out, burrows underground, and emerges as an adult moth the next spring as the yucca produces new flowers.




  Not all flowers resort to bribing animals to ensure pollination. Some trust their fate to the fickle breezes. Ragweed releases copious amounts of pollen to waft through the air in search of a receptive flower. With no need to attract insects, these flowers are tiny and inconspicuous, and they lack petals. Airborne pollination, far from a primitive counterpart to insect pollination, is an intricately orchestrated process. In the case of pine trees and other conifers, the symmetrical shape and scales of the female cone set up a complex pattern of wind and eddy currents. The air flow channels pollen directly into the cone. The shape of the microscopic grains of pollen responds only to the particular currents created by the cones of its species. The pollen grains sail right past other trees.




  Once a plant has managed to get its flowers pollinated, it faces another serious problem: how to disperse its seeds. Again, plants astound us with their resourcefulness. Seeds ride the breezes on tiny parachutes (dandelions) or sail on delicate wings (maples), float across the waters on rafts (lotuses), hitchhike on animals (cockleburs), rocket through the air from spring-loaded catapults (wild geraniums), and stow away in animals’ bellies. Plants produce succulent fruits and delicious nuts for their own benefit, not ours. Animals serve the plant’s purpose by eating the fruit and spreading the seeds. Some plants have conditioned humans to sow their seeds across vast acres of land. Humans even cultivate the soil and carefully eliminate competing plants and insects. Who says plants aren’t ingenious?




  Plants give us the necessities of life: food, textile fibers, medicines, building materials, and industrial products such as rubber, wax, oils, dyes, and soap. The diversity in the plant kingdom gives us a less concrete, but equally important, contribution.. The incredible adaptations of plants to their living and nonliving surroundings can fire our imagination and increase our wonder of life and the world around us.




  Humans have deciphered only a few of the amazing stories found in the plant kingdom. The next episode may start in your own backyard. This book is an introduction to the cast of characters making up the intricate plot that unfolds around us season by season, day by day. It will help you learn the names of some of the main players, the ones that are your closest neighbors. We think you will find that learning their names will in some small way make your life richer. Learning names is the first step to making friends, and making friends always enriches our lives. Friends, whether plant, animal, or human, entertain us, stimulate us, teach us, and help us understand our personal responsibility to the world around us. So take this book and start meeting some of our most interesting neighoors.[image: image]
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  Endangered Species—Our Disappearing Botanical Heritage




  Have you ever cut down a tree, a big tree? My son and his grandfather did—a 60-foot pine for firewood. The chain saw screamed, the tree leaned, then came crashing to the ground. Pop smiled in anticipation of spending many pleasant winter evenings in front of a glowing fireplace. Like Jack the Giant Killer, my ten-year-old son stood on the massive trunk and grinned with the feeling of raw power. Something inside of us glows in satisfaction when we turn directly to nature for our daily necessities, whether it be firewood or food from a backyard garden.




  Through the years, humans have methodically, and at an accelerating pace, altered the natural habitat to meet the increasing needs of a mushrooming population. Today the change is occurring so rapidly that the present landscape hardly resembles what our parents and grandparents knew. Cultivated fields and pastures have replaced the prairies that once stretched from South Texas to Canada. Satellite photos show that lumbering, agriculture, reservoirs, and population growth have destroyed more than two-thirds of the prime habitat in East Texas, which once harbored the greatest diversity of plant and wildlife in North America. Only 1 percent of the subtropical Lower Rio Grande Valley has escaped cultivation. Perhaps the greatest threat to our native plants, however, is not the cow and the plow but urban sprawl. Each year the last tree falls on tens of thousands acres as cities and suburbs spread concrete and turf grass across the countryside.




  All too often city dwellers find that they must visit nature preserves to see the native plants that once provided food, fuel, clothes, and shelter for our ancestors. Our growth may cause 3,000 of the 25,000 species of trees, shrubs, herbaceous wildflowers, and other plants in the United States to disappear before your grandchildren are old enough to venture into the woods. Texas, with its assortment of ecological habitats, ranks third on the list of states with the most species of threatened and endangered plants.




  The first step in preserving our threatened biological diversity is to identify the rare species of plants and animals and the habitat requirements necessary to sustain them. The Texas Parks and Wildlife Diversity Program tracks 238 rare, threatened, and endangered plant species in the state. The plant list includes 110 species that occur in fewer than five places in Texas. Of those, 55 grow in less than six locations on the planet. Some, such as Texas wild rice in the San Marcos River, grow in a single location. Another 110 species on the list grow in fewer than twenty locations globally. As Texans we have our share of rare botanical treasures.




  Although some plants survive by adapting to a wide range of soil and moisture conditions (hackberry trees grow throughout the state), more exacting plants specialize in a particular set of environmental conditions. Some cacti grow only in one desert valley in West Texas. The naturally rare plants are the most susceptible to extinction. The slightest disturbance to their habitat may drive them to oblivion. The rare cacti in the Trans-Pecos face another threat: overcollecting by plant lovers and cactus rustlers from around the world. Texas has more species of cacti than all other states combined, but unlike some states that have outlawed cactus collecting, Texas has no laws specifically protecting these unusual plants. Cacti represent nearly 50 percent of the federally listed endangered plants in Texas.




  The cacti and other plants in the Trans-Pecos must survive in a land of extremes. Desert basins of creosote bush and tarbush surround mile-high peaks capped with ponderosa pine and aspen. Summer temperatures often exceed 110°F, and winter temperatures may plummet from 80 to 15°F in a matter of hours. The parched arroyos may go months without a drop of rain, then overflow their banks for a few brief hours after a thunderstorm. This country may look rugged, but the ecological balance is easily upset. The Trans-Pecos has three times more species of endangered and threatened plants than any other region in Texas. The 2002 Texas Wildlife Diversity Program list includes about 30 species for Central Texas, 40 each for East and South Texas, and 138 for the Trans-Pecos.




  Unwise range management has irreparably altered much of the landscape in West and Central Texas. Overgrazing by cattle, sheep, and goats has removed the vegetative cover protecting the thin layer of topsoil. Rains from torrential thunderstorms typical of the area have washed away the precious soil. Without a thick cover of native grasses and other plants, rain rapidly drains into creeks and arroyos instead of soaking in and replenishing the springs. As permanent springs and creeks dry up, many of the plants and animals dependent on them disappear.




  Suppression of wildfires has altered the plant composition of Central and West Texas as much as overgrazing. Periodic burning prohibits many species of trees and shrubs from invading grassland prairie and savannahs, which are composed of fire-tolerant grasses and wildflowers. Without range fire to keep Ashe junipers (mountain cedars) in check, dense brakes of these trees have replaced the grassland savannahs of Central Texas. Pioneer species such as mesquite, prickly pear, and broom weed have claimed thousands of square miles that once supported knee- to waist-high grasses and a diversity of wildflowers.




  What can you and I do to help preserve our precious botanical heritage? We may not be able to stop the advancement of shopping centers, subdivisions and industry, but we can press for city ordinances that set aside a percentage of the land as parks, greenbelts, and preserves. Think of how important expansive urban parks are to the citizens of the state’s large cities: San Antonio’s Brackenridge Park, Houston’s Memorial Park, Fort Worth’s Forest Park, Austin’s Zilker Park, and the Dallas Arboretum and Botanical Garden preserve an outdoor lifestyle as much as native plants and animals. Also, we can refuse to buy wild-collected, rare plants, primarily cacti and we can encourage stronger legislation to protect our rare plants. We can support organizations that help preserve plants and their habitat. Investigate the work done by Texas Nature Conservancy, the Lady Bird Johnson Wildflower Center, Tree Folks, area nature centers and public gardens, garden clubs, Native Prairies Association of Texas, and local chapters of the Native Plant Society of Texas (http://www.npsot.org), Flora of Texas Consortium, (http://www.csdl.tamu.edu/FLORA/ftc/ftchome.htm), Sierra Club and Audubon Society. Many of these organizations now have web-sites. University Bioinformatics Working Group now has an extensive database on the Internet providing information on Texas plants and animals. (http://www.csdl.tamu.edu/FLORA/bwgprorb.htm). Two resources linked to that website provide information on threatened and endangered species—the Checklist of the Vascular Plants, and the Texas Endemics.




  Education is an essential step in increasing the public’s awareness of the need to preserve our botanical heritage. Many cities have nature centers and botanical gardens that present educational programs and outings for adults and children. Books and magazines can astound us with an intimate view of the mysteries abounding in nature, and field guides, such as this one, can help us develop a personal knowledge of the plants native to Texas. If we increase our awareness of the plants and animals around us, we will develop a greater value and appreciation for the delicate ecological balance necessary for sustaining life on this planet we call Earth.[image: image]
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  Landscaping with Native Plants


  


  






  Texans have more to brag about than cattle, oil, and football teams. We can be proud of our native plants. The Lone Star State has long been famous for its spectacular array of wildflowers, but now its trees and shrubs claim a share of the glory. Until recently, only botanists and native-plant lovers recognized the benefits of landscaping with indigenous plants. Now many professional landscapers and nurseries across the state have discovered that Texas plants survive heat, drought, and freezes much better than most imported exotics. For extensive information, refer to George Miller’s book, Landscaping with Native Plants of Texas and the Southwest, which includes species descriptions, color photographs, and how-to chapters.




  Not only do native plants survive, they thrive—and with very little maintenance. In fact, low maintenance is their strongest selling point. By selecting plants from your own area, you automatically have a landscape adapted to whatever weather extremes may occur. During ten thousand years of climatic vicissitudes, only those species adapted to the extremes in weather have survived. Once a native plant is firmly established, it needs little supplemental water, even in the driest years. Unusually frigid winters may nip tender twigs, but natives usually survive and fully recover with the next spring growth. Other than normal landscape maintenance, such as pruning, a native plant requires little attention.
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