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Guzmania monostachia, Fakahatchee Strand Preserve State Park (K. Marks photo)
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Tillandsia setacea, Manatee River (B. Holst photo)
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Guzmania monostachia, Fakahatchee Strand Preserve State Park (J. Staton photo)





INTRODUCTION



This book provides the means to identify Florida’s native bromeliads and appreciate their many unconventional characteristics. Though there are more than 3400 species of bromeliads, Florida can only boast sixteen of them, plus two natural hybrids. Only one of these sixteen natives is endemic, that is, found only in Florida.


Florida’s vegetation consists of a large number of species and is exceptionally varied due to the state’s diverse climates, geology, and hydrology—not to mention its repeated colonization by waves of botanical immigrants arriving from the north and the Caribbean. Throughout the state, soil chemistry ranges from acid to alkaline and from fertile to impoverished. Moisture supplies also run the gamut from being abundant year-round to effectively absent through months-long winter dry seasons. While frost is an annual event in the north, it virtually never occurs in the southernmost Keys.


Among the many kinds of plants that reside in the state’s numerous types of habitats are the bromeliads. These so-called “air plants” thrive on trees and shrubs as epiphytes, which means they have no soil-penetrating roots, or in some cases, virtually no roots at all. Unlike Florida’s three mistletoes, none of them is a parasite, as they use their woody hosts only for mechanical support.


Florida’s bromeliads occupy ranges largely defined by winter temperature. The cold-hardiest among them extend northward into Alabama and Georgia, and in the case of Spanish moss, all the way up the Atlantic coast to Virginia. The most sensitive species maintain only the barest of toeholds in the extreme south. The so-called “wild pine” bromeliads fall at various points farther down the hardiness scale, being more vulnerable than Spanish moss, but tough enough to extend most of the way up the state. In essence, they require winter protection, which, within the continental U.S., only peninsular Florida reliably provides. Several of the larger-bodied wild pines lend an unmistakably south Florida character to the cypress swamp forests where they occur so abundantly. Most tenuous of all is Catopsis nutans, a species that ranges through Mesoamerica well into northern South America. Its entire presence in the United States amounts to a handful of small colonies in Collier County.


Humans, more than frost, pose the greatest threat to Florida’s bromeliads. Except for Spanish moss and closely related ball moss, all of them occur today in numbers much diminished by collectors, land development, wetland drainage, and fire. Should these practices continue, an important component of the state’s botanical heritage—along with the orchids, ferns, and the other epiphytes that share the same aerial habitats—will disappear.


To help with identification, a dichotomous key is provided for differentiating the species and natural hybrids. There are also descriptions and images of whole plants and their diagnostic parts; range maps; a glossary of technical terms; and brief discussions of bromeliad anatomy, physiology, and ecology. Also included are instructions on how to cultivate the more ornamental of the state’s natives.


Additional references are provided for readers who wish to learn more about these fascinating plants. Bromeliaceae not only ranks among the most biologically novel of the more than four hundred plant families, but is also one of the most thoroughly studied scientifically and among the most highly prized by horticulturalists. Finally, to know about bromeliads is to appreciate substantial facets of Florida natural history.
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Tillandsia fasciculata, Everglades National Park (B. Holst photo)





ABOUT FLORIDA’S BROMELIADS
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Tillandsia setacea (on top of vine) and T. usneoides (hanging from vine), Deer Prairie Creek Preserve (B. Holst photo)





WHAT IS A BROMELIAD?



The bromeliads owe their common name to their membership in the plant family Bromeliaceae. Like the names of so many of the other botanical families, this one commemorates a person, and does so in Latin, the traditional language of science. The individual honored in this instance is Olaus Bromelius, a late fifteenth- to early sixteenth-century Swedish physician, who, like the other members of his profession at the time, studied botany as part of his formal training. Doctor Bromelius, as it turned out, developed a more enduring fondness for plants than medicine. Or so it seems given his botanical enshrinement.


With about 3400 species named so far, Bromeliaceae ranks by size somewhere in the middle of the 400 families recognized by taxonomists to accommodate the approximately 350,000 different kinds or species of flowering plants. More noteworthy than this statistic, however, is the family’s nearly exclusive tropical American distribution. Just one of its member species occurs beyond the New World, and the home of this solitary exception amounts to a modest-sized wedge of real estate on the other side of the Atlantic Ocean. Its location on Africa’s west coast suggests recent colonization from much more bromeliad-rich eastern Brazil, or perhaps from one of the Caribbean islands.


Species that make up a plant family, or any of the animal families for that matter, are assigned to genera (the plural of genus), with each genus containing at least one of these species. Bromeliaceae includes approximately 60 genera, the largest of which contain hundreds of species, and the smallest just a few (or even just one). Until recently botanists studying bromeliad structure, particularly the anatomical details of their flowers and fruits, were convinced that this family consisted of three major subgroups, each of which warranted ranking as a subfamily (Smith and Downs, 1974, 1978, 1979).


However, analyses of DNA structure beginning during the 1980s changed perceptions about bromeliad relationships by indicating that the evolutionary history of Bromeliaceae is more complicated than previously thought (Crayn et al., 2004; Givnish et al., 2007). It now seems that the family is comprised of more than three major subgroups and that some of its species need to be reassigned to different genera. Errors of this nature often take years to correct following their discovery, but someday bromeliad taxonomy will satisfy the general rule that all organisms be classified according to their genetic (phylogenetic) relationships.


All of Florida’s sixteen bromeliad species and two named natural hybrids belong to subfamily Tillandsioideae, and within this group to just three of its more than a dozen genera. Genus Tillandsia accounts for all but four of the natives and both of the hybrids.


Only two of the Florida bromeliads, both of them tillandsias, vary enough to warrant subdivision of their members into named subspecies or varieties. No members of subfamilies Bromelioideae or Pitcairnioideae naturally reside in Florida today, although they might have in the past for reasons discussed below.


Bromeliaceae, and especially many of the species assigned to subfamily Tillandsioideae, ranks high for horticultural importance (Plever and Brehm, 2003). For absolute dollar value, even the most ornamental of the cultivated bromeliads pales compared to the pineapple, or more specifically, to its fruit. As for other commercial uses for bromeliads, the foliage of a couple of species and several varieties of pineapple yield fiber that supports minor craft industries scattered through rural Latin America. And an enzyme extracted from pineapple fruits that breaks down protein is used to treat burns.


Bromeliad leaves often exceed flowers for adding ornamental appeal. Particularly striking are the species with foliage that features alternating, horizontal bands of maroon and green, or species that display intricate mosaics of tissue visually differentiated by high and lower concentrations of chlorophyll. While flowering, most or all of the shoots of many more species, including several of the Florida natives, color up to bright orange, red, or pink. Dense layers of light-reflecting hairs grant still other bromeliads their characteristic silvery gray appearance (CP 1).


Leaf thickness is often considerable, but not enough to designate any but the most drought-hardy of the terrestrial bromeliads as bona fide succulents. Shape varies as well, especially between those bromeliads that do and those that do not impound moisture in leafy tanks. Species with narrow, tapering, more or less upright foliage that forms vase-shaped shoots constitute the so-called “wild pines”; the designation “air plant” tends to be reserved for the bromeliads equipped with softer leaves and no impoundments (CPs 1, 2).


Plant physiologists appreciate the bromeliads for how the toughest among them tolerate daunting growing conditions. Especially impressive are the dry-land epiphytes and their relatives that root on bare rock, the so-called “lithophytes” (Benzing, 2000). Already, the family has provided numerous subjects to study the mechanisms of drought tolerance and the manner in which some of these same species and others thrive despite their dependence on exceptionally dilute and unconventional sources of mineral nutrients like nitrogen and phosphorus. None of the Florida natives are lithophytes.


About half of the bromeliads—as exemplified by terrestrial Ananas comosus, the pineapple—absorb mineral nutrients from the ground with roots. The epiphytes also, of course, need these same substances, but go about obtaining them in truly unusual ways and from pretty unconventional sources. Instead of soil, they rely on decomposing litter (plant debris), rainfall and related washes, captured prey, and plant-feeding ants. The Florida natives, all epiphytes, use all of these sources, except perhaps the ants.





VEGETATIVE STRUCTURE



Bromeliads are soft-bodied by general plant standards, which means that they lack the woody tissue that distinguishes trees and shrubs from herbs. Despite this definition, a fair number of them produce hard, stiff foliage, particularly those types adapted for arid, sunny habitats. These are the species that best fit the name “wild pine.”


Evolution has taken the membership of subfamily Tillandsioideae in a most unusual direction. During this progression, the lower half of the body, specifically its root system, has become much diminished, and the upper half, the part that constitutes the shoot system, greatly elaborated. As roots have lost absorptive capacity and proportional mass, the shoot has made up for the loss. Affected most dramatically by this transformation are the species that have come to rely exclusively or nearly so on their densely crowded, scale-shaped leaf trichomes to absorb moisture and nutrients (CPs 3, 4).


The typical bromeliad plant is constructed of discrete, serially produced subunits called ramets. Many orchids and other herbaceous perennials that also grow and reproduce in annual increments possess this same kind of architecture (Figure A). Each year, at least one ramet is added to what over time will become a physiologically integrated system of repeating vegetative units. Well-established specimens consist of preflowering, reproducing, and spent ramets, the oldest of which are either close to death or have already died.


Each bromeliad ramet amounts to a single determinant shoot, which, except for Spanish moss and a few additional species, is equipped with at least a few roots. Being programmed for limited growth, its growing point or apical meristem produces a certain number of leaves and then an inflorescence (the flower and fruit-bearing portion of the shoot) (Figure A).


Immature ramets, or what hobbyists call “pups,” arise from lateral buds that are usually located somewhere along the lower half of the parent ramet. With the exception of a few species, none of them Florida natives, they remain dormant until the parent ramet flowers or shortly thereafter. Post-reproductive ramets gradually die over the subsequent two to three years, all the while supplying unused nutrients to younger parts of the plant. So organized, the life of a typical bromeliad is potentially infinite in the sense that ramets beget ramets in what amounts to an annual rejuvenation process. In reality, of course, accidents of nature assure that life is always finite.
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Figure A Tillandsia paucifolia specimen showing post-fruiting, fruiting, and prefruiting ramets and details of leaf surface (1), a flower of Tillandsia setacea (2), and one of its seeds (3). (D. Benzing drawing)


Although all but a few bromeliads exhibit the same basic body plan, ramets vary manyfold in size depending on the species. They can range from only centimeters in any dimension to several meters across and even taller when flowering. The solitary shoot produced by South American Brocchinia micrantha—the largest member of the family—becomes palm tree–like. Those of Bolivian Tillandsia bryoides, as indicated by its name (“bryo,” meaning moss), closely match the largest mosses for size and appearance.
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