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INTRODUCTION
The Flora

Floras serve as the basic reference of the plant biota of an area; they are critical tools that serve botanists, conservationists,
ecologists, foresters, gardeners, agronomists, researchers, and the general public. In the nineteenth and early twentieth centuries,
the botanical exploration of an area and writing a flora to summarize that information was seen as a basic societal need leading to
the discovery of economically valuable information. Financial support for the research and writing of floras has waned in recent
decades, though, as they have been increasingly regarded as “old science” and resources have shifted to areas of plant science
seen as more “cutting edge.” Even in taxonomic research, the advent of molecular techniques has largely supplanted detailed
taxonomic research (at generic levels and below) and the writing of floras, and the great majority of papers in plant systematics
now address phylogenetic relationships within a particular group of plants, and mostly at higher taxonomic levels. Traditional
monographic taxonomy, with descriptions of taxa, keys to facilitate their identification, distribution maps, and assessments of
habitat and relative abundance or rarity, has become increasingly rare.

Yet, paradoxically, the societal uses and needs for the translation of taxonomic information to a useable form, such as floras, have
never been greater. Globalization of human societies and economies has meant that plants are regularly introduced far away from
their regions of nativity, and many become established and can be either benign or cause economic and conservation damages.
Increasing human utilization of land resources has fueled a biodiversity crisis, with many species now considered imperiled. In
the United States and elsewhere, this has resulted in considerable governmental and nongovernmental activity focused on
biodiversity inventory and conservation, “recovery” of endangered and threatened species, ecological studies and ecological
restoration, and assessment and suppression of invasive exotics. All these activities require an accurate and sophisticated
understanding of the flora of an area. These activities also generate new information about the taxonomy, distribution, and
conservation status of components of a region’s flora which then needs to be incorporated into new iterations

In the southeastern United States, the publication thirty-seven years ago of the Manual of the Vascular Flora of the Carolinas, by
A.E. Radford, H.E. Ahles, and C.R. Bell (Radford, Ahles, & Bell 1968), was a landmark. In the decades since its publication, it
has served as the primary reference for the identification of plants in the Carolinas, and throughout the southeastern United States
(since most other states were not covered by comparable, recent references). The effort to research and write the Manual of the
Vascular Flora of the Carolinas took about 11 years, and resulted in a series of publications, the Guide to Vascular Flora of the
Carolinas (Radford, Ahles, & Bell 1964), the Atlas of the Vascular Flora of the Carolinas (Radford, Ahles, & Bell 1965), and
finally the Manual itself (1968). Once published, the existence of “the Manual” helped generate an interest in and further studies
of the flora of the region; since then, many additional species have been documented as part of the region's flora, additional alien
species have become naturalized, new species have been described, monographs have given new taxonomic insights into groups,
nomenclature accepted in 1968 has been found to be invalid, new and more reliable keys have been developed, and systematic
treatments have changed and advanced. Increasingly, identification of the flora of our area (and other states of the Southeast and
Mid-Atlantic) by academic researchers, agency personnel, and the interested public is hampered by the lack of an up-to-date
flora. Without such a flora, identification must involve reference to herbaria and thousands of monographs, papers, and other
floras — resources not readily available to many people who need them. The absence in the region of a single-source modern
standard for the systematic treatment, nomenclature, and identification of the flora compromises scientific studies, ecological
research, and agency inventory, management, and monitoring of ecosystem and species biodiversity.

Chapter 1 consists of a new treatment of the flora of the Carolinas, Virginia, and Georgia, to fill the need for a new standard
reference to aid in the consistent identification of the flora of the region. While building on the tradition of the Manual, the Flora
is not a revision or second edition; it takes some different approaches, has features the Manual lacks, lacks features the Manual
has, and has an expanded geographic scope. At the present time, the Flora includes treatment of all species in the flora area of
Delaware, Virginia, West Virginia, North Carolina, South Carolina, Georgia, northern Florida (the Panhandle and northeastern
Florida, south to and including Dixie, Gilchrist, Columbia, Union, Bradford, Clay, and Duval counties), Alabama, Mississippi,
Tennessee, Kentucky, the District of Columbia, and Maryland, and portions of the additional states of New Jersey (southern New
Jersey, south of and including Monmouth and Burlington counties), and Louisiana (the Florida Parishes, east of and including
West Feliciana, East Baton Rouge, Ascension, St. James, St. John the Baptist, St. Charles, Jefferson, and Plaquemines parishes)
(see Figure 1.A.). Approximately 6800 taxa are keyed and treated, making the Flora a comprehensive resource for understanding
the flora of all of the Southeastern United States east of the Mississippi River and south of the Ohio River and Mason-Dixon
Line, excluding peninsular Florida.

Sources of information.

This new flora is based on all resources available: herbarium specimens, published literature, grey literature, Natural Heritage
databases and rare species lists, and personal communication with a regional network of botanists and taxonomic experts.
Herbarium specimens have been consulted at major institutions in the region.
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Figure 1.A. Map of the area covered by the Flora.

Criteria for inclusion of taxa.

One of the first challenges that the author of a flora encounters is to decide the criteria for the inclusion of taxa. The general rule
in most floras can be simply summarized as “all native taxa and naturalized alien taxa,” but within this simplistic phrase hide
many complicated issues, and floras often differ widely in the actual criteria and judgments that they apply (Pysek et al. 2004;
Palmer, Wade, & Neal 1995). In particular, coverage of alien species is very uneven in floras, and the frequent exclusion of
many alien species from floras hampers ecological studies, conservation efforts, and efforts to minimize the ecological and
economic impacts of invasive aliens.

The following categories of taxa are included and treated fully as “primary” species:

1. Native taxa documented from the Flora (Georgia, South Carolina, North Carolina, Virginia, West Virginia, Delaware, and
northern Florida, Alabama, Mississippi, Tennessee, Kentucky, Maryland, District of Columbia, Maryland, eastern Louisiana, and
southern New Jersey), whether extant or presumed extinct. Some authors, such as Isely (1990), have “excluded” taxa from a
flora if they believed them to be extinct or extirpated. This philosophy seems poorly considered: these taxa may prove not to be
extinct or extirpated and their inclusion in the Flora will facilitate possible rediscovery, even if never found again specimens of
them in the herbarium need to be identified or confirmed, and their former existence in the region should be documented.

2. Alien taxa introduced by whatever means and demonstrably established and reproducing (sexually or vegetatively) as a
component of the flora. Parallel to #1 above, established alien taxa which have been presumably eradicated (such as Striga
asiatica in the Carolinas) are included, as their eradication may not have been effective, they may be reintroduced, specimens
need to be identifiable using the Flora, and their former existence should be documented.

3. Alien taxa substantially cultivated in the Flora area as crops, such as Triticum aestivale, Zea mays, Vitis vinifera, and Pinus
clausa. Such species are variably represented in herbaria, and are often included in floras only if one or more herbarium
specimens indicate that the species is persisting, or has been collected around a dump or in the edge of a field “out of
cultivation.” This seems an arbitrary criterion to apply to species which are among the most commonly seen and economically
most important in a region, and may cover many thousands of acres or square miles in the region covered by the flora.

Additional categories of taxa are included and treated as “secondary” species:

1. Native taxa with uncertain documentation, this varying from literature reports not definitely verifiable with specimens (some
of these old and some new), to sight reports regarded as probably correct. Taxa in this category are included as secondarily-
treated taxa, and their imperfect documentation is described.

Species which have been reported from the Flora area but which are excluded for one reason or another are also listed and the
reason for their exclusion mentioned or discussed.

Taxonomic philosophy. Taxonomic treatments generally follow recent monographic and revisionary work, but an effort has
been made to provide a certain rough consistency of “splitting” vs. “lumping” across different taxonomic groups. As is generally
true in recent treatments, generic and family concepts are often narrower than those used in the Radford, Ahles, and Bell (1968)
Manual, based on new evidence, including (but not limited to) cladistic methods applied to morphologic and molecular data.
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Ironically, these results have often resulted in a validation of earlier, narrower generic (and familial) concepts espoused by J.K.
Small, P.A. Rydberg, and others (see Weakley 2005 for extensive discussion). Varieties are less frequently recognized than by
Fernald (1950), though a considerable number of species and infraspecific taxa “lumped” by Radford, Ahles, and Bell (1968) are
recognized (generally following more recent monographic or revisionary work). Some taxa not formally recognized are
discussed and characters for their recognition provided in the text, to draw attention to putative taxa that may warrant recognition
after further evaluation.

Format and features.

Detailed keys. Keys have been subjected to rigorous testing in the field and herbarium by hundreds of users. To the degree
feasible, keys are structured to emphasize characters that are readily observable and available for long parts of the year, such as
vegetative characters; this is not feasible for all groups, of course. Multiple characters are provided. Terminology strives to
avoid abstruse technical terms which do not significantly add meaning (for some genera, an introduction to morphological
characters and terms used is provided as “Identification notes” preceding the key). Geographic distributions and habitats are
sometimes included in the keys as pragmatic, useful, secondary “characters,” but are placed in brackets to indicate that they are
not “true” characters. The keys include all species from the primary and secondary flora areas (North Carolina, South Carolina,
Virginia, Georgia, Alabama, Mississippi, Tennessee, Kentucky, West Virginia, Maryland, Delaware, the District of Columbia ,
and parts of Florida, Louisiana, and New Jersey). In some cases, several alternate keys are provided. The primary emphasis of
the keys is pragmatism — effective and efficient identification. For this reason, a key to a genus sometimes includes closely
similar taxa not in the genus that may be mistaken for it. Another example is that the “family key” to ferns and fern allies is
actually a key to genera, allowing an emphasis in the key on readily observable characteristics, rather than the technical
characters often needed to distinguish fern families. Keys are based on herbarium specimens, though reference is made when
characters based on live or fresh plants may differ from those of pressed and dried specimens. Some keys have been adapted
from literature cited; where the adaptation is particularly close, credit is given to the source by specific citation.

Habitat. Information is provided about the habitat of the taxon. This information is largely from the field experience of the
author, supplemented by information from other botanists, from herbarium labels, and from the literature. For species with wide
ecological amplitudes, the habitat may be described simply and broadly (“a wide variety of upland forests”), while the habitat of
more localized, specialized, or rare taxa may be described in considerable detail (“moist outcrops of calcareous to semi-
calcareous metamorphic rocks, such as mylonite or marble, near waterfalls in humid escarpment gorges with high rainfall, at low
clevations”).

Native status. The native or alien status is stated. Also, an asterisk prior to the species’ name indicates that it is considered alien
throughout the primary flora area. Some past floras, including Radford, Ahles, and Bell (1968), were haphazard in their inclusion
of this information, which is a very important attribute of each recognized taxon. If there is a question, it is mentioned or
discussed. For aliens, an opinion is given as to whether the taxon is naturalized, persistent, waif, etc. in the primary flora area.

Flowering/fruiting dates. Flowering and fruiting dates are provided for the primary flora area. These are derived from
herbarium specimens viewed by the author (collected from within the Flora area), from field observations by the author (within
the Flora area), and from literature cited.

Distribution of species. A statement of the rangewide distribution of each taxon treated is provided. This is based on published
distribution maps and distribution statements in other floras, amended and improved by additional herbarium specimens and
published records (such as the “Noteworthy Collections” section in the journal Castanea). The distribution within the primary
area is provided by state and physiographic province.

These distribution statements are being replaced by a map.

The map shows distribution within the Flora area symbolically, with each state x physiographic province area, except that on the
maps, the very small areas of the DC Piedmont, the DC Coastal Plain, and the DE Piedmont are not shown separately from the
MD Piedmont, the MD Coastal Plain, and the MD Piedmont, respectively. The native/alien status of the taxon is shown by
squares for native occurrence and triangles for alien occurrence. Note that some species have distributions including both alien
and native distributions, so Dionaea muscipula for instance is native in the Coastal Plain of NC and SC, but alien in the Coastal
Plain of FL. The abundance in that state x physiographic province area is shown by the symbol, an open symbol is rare, a
symbol with a dot is uncommon, and a filled symbol is common.

In the lower right corner is a space designated for distributional information. If the species is endemic to the Flora Area, you will
see "EN." If the species is alien, you will see the region of the world to which it is native. If the species is native but not
endemic, you will see a compass rose. Eight arrows depict the native distribution of the taxon outside of the Flora area. Arrows
can be long (common at least somewhere in that region), or short (only uncommon or rare in that region).

The regions to which the eight arrows point are:
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N arrow -- ne. North America (PA and n. NJ north to the Canadian maritime provinces, west through QC to se. ON and e. and s.
OH);

NW arrow -- nw. North America (w. OH, MI, w. ON, and NU west to AK, BC, and OR, north of and including n. MO, NE, WY,
ID, and OR);

W arrow -- w. United States (the western “Southeast” of trans-Mississippi LA, AR, s. MO, OK, and e. TX), west to sw. United
States;

SW arrow -- Mexico, Central America, and South America;

S arrow -- peninsular FL;

SE arrow (dashed to indicate oversea) -- West Indies (including Bahamas) and Bermuda;

E arrow (dashed to indicate oversea) -- Asia and/or Africa;

NE arrow (dashed to indicate oversea) -- Europe.

Literature. Nearly all genera have citations to recent, pertinent systematic literature, as well as more limited citations to
literature on ecology and population biology. The intent is to provide the user with access into more detailed literature, and to
document the literature basis of the treatment followed in the Flora. About 2100 references have been consulted and are cited.

Synonymy. Cited synonymy is provided to regional floras, monographs, revisions, and other significant floristic treatments.
This allows comparison of the treatment in the Flora to other treatments, and convenient access to the other treatments.
Synonymy is provided comprehensively for the following floras: Radford, Ahles, and Bell (1968), as RAB; Small (1933, 1938),
as S; Fernald (1950), as F; Gleason (1952), as G; Godfrey and Wooten (1979, 1981) as GW; Vascular Flora of the Southeastern
States (Cronquist 1980, Isely 1990) as SE; Wofford (1989) as W; Gleason and Cronquist (1991) as C; Kartesz (1999) as K or K1;
Kartesz (2010) as K2; and Flora of North America (1993b, 1997, 2000, 2002a, 2002b, 2003a, 2004b, 2005, 2006a, 2006b, 2006¢,
2007a, 2009, 2010) as FNA; Brown & Brown (1984) as Md; Wunderlin & Hansen (2003) as WH; Strausbaugh & Core (1978) as
WV. Synonymy used in recent monographs and revisions is also cited. All names known to me to be attributed to the Flora area
in other floras, monographs, and revisions are accounted for.

Comments and discussion. Miscellaneous comments and discussion are provided for many species and genera, including
discussion of biogeography, more details on distribution of rare species, additional notes on identification not included in the
keys, information of particular interest on species biology and ecology, habitat, uses, discovery in the flora area or a state, etc.
These “idiosyncratic comments” add to the general usefulness and interest of what is intended to be a rigorous, practical, and
interesting flora.
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Leaf duration. The longevity of leaves is used in the keys for woody plants. Evergreen plants are those that retain full leaf cover through the
winter, while deciduous plants lose their leaves at the end of the growing season (for some species, sometimes well before autumn). Some plants
are also described as tardily deciduous or semi-evergreen, meaning that they drop leaves gradually into the winter, so that they are sparsely
bedecked with leaves or even bare by the time of initiation of new growth in the spring. Unless you are in a position to observe the plant
repeatedly through the seasons, leaf duration must be interpreted, and this can be difficult, especially on herbarium specimens. In general,
evergreen leaves tend to be darker green (at least on the upper surface), often shinier, and usually thicker in texture and stiffer than deciduous
leaves, but there are exceptions to all these tendencies. It can be helpful to see if the specimen or living plant has two obviously different ages of
leaves present: older, tougher, more ragged and insect-eaten leaves of last year as well as younger leaves of the year. On many woody plants, it
is easy to determine what is new (this year’s) growth from older growth, and the younger vs. older leaves may be spatially separated on shoots of
the season vs. on older wood. Note, though, that some “evergreen” shrubs or trees essentially replace all their leaves at leaf-out in the spring, all
of last year’s leaves being sloughed as the current year’s leaves are emerging.

Growth form or habit. The basic growth form or habit of the plant is used extensively in the keys. Woody plants have substantial secondary or
diameter growth of wood, which makes their stems (in general) thicker, stronger, stiffer, and tougher; they also have “perennating structures”
(normally buds) borne above ground on their woody stems. Woody plants are further subdivided into trees, shrubs, rosette shrubs, subshrubs,
rosette subshrubs, and lianas. Trees are generally more than 5 meters tall at maturity and usually have single stems which are not
interconnected by subterranean rhizomes (forming clonal patches). However, some tree species are characteristically multi-trunked or tend to
produce a multi-trunked growth form as a result of stump-sprouting following logging, and stressful ecological conditions (such as shallow soil
over rock or maritime exposure) can produce trees shorter than 5 meters. Shrubs are generally less than 5 meters tall and are often multi-
stemmed from the base or near it (though some shrubs are characteristically single stemmed); quite a few are also clonal and produce many
above-ground stems from a series of interconnected underground rhizomes). Some species grow as both trees and shrubs or have an ambiguous
form; these are generally keyed as both trees and shrubs. Note that trees have seedlings or saplings that are shorter than 5 meters tall and may be
multi-stemmed in growth form, especially in burned habitats; these are not keyed as shrubs and can generally be recognized as tree seedlings or
saplings by the presence in the habitat of adult trees of the same species and by their lack of sexual reproduction (flowers, fruits, cones, etc.)
because of their juvenile condition. Subshrubs are somewhat to strongly woody, but short in stature (often < 2 dm tall); while they have woody
growth, they are often mistaken for herbs. Rosette shrubs and rosette subshrubs have basal leaves (see Leaf location, below) from an above-
ground but short woody stock. Lianas are woody vines: in essence shrubs with specialized structures for climbing, including a) adventitious
roots, b) twining growth of main stems, or c) simple or branched tendrils that either twine themselves or have adhesive “holdfast” tips. Some
plants are keyed both as lianas and as shrubs. Herbaceous plants lack substantial secondary growth of wood and are either annual or have
perennating organs (such as buds) on subterranean rhizomes, crowns, caudices, or corms. Herbaceous plants are further subdivided into herbs
and herbaceous vines. Herbs are erect, sprawling, or trailing, but lack specialized adaptations for climbing (twining, tendrils, etc.); whereas
herbaceous vines have these specialized adaptations. The interpretation of “woodiness”, between shrub and herb (and liana and herbaceous
vine), can be difficult, especially with herbarium specimens. Some herbaceous plants can become suffrutescent: tough, fibrous, or thick in ways
that mimic or approach woodiness. The presence ofvegetative buds (not flower buds) in the axils of leaves on the aerial stems clearly indicates a
woody plant. Some plants which are ambiguously woody and likely to be mistaken one way or the other are keyed both ways.

Leaf disposition. The disposition of the leaves, whether basal or cauline, is used as a distinction to separate some of the major subkeys (in the
woody plants separating Keys A7, B1, and E from the others, and in the herbaceous plants separating Key N from Keys O, P, Q, R, and S), as
well as in a few other places. Basal leaves arise from underground buds (on rhizomes, crowns, caudices, or corms) or from the very base (ground
level) of an aerial stem. Stem leaves (cauline leaves) are those which arise from above-ground (aerial) stems of the plant. Many plants, however,
have basally disposed leaves, where the largest leaves are basal (and usually persistent through the growing season as a “basal rosette”), but
smaller stem leaves extend up the above-ground stem. This can be ambiguous, though, and the persistence of basal leaves can be affected by
season and conditions. While many taxa are keyed both in Key N and in one or more of Keys O, P, Q, R, and S), if this choice seems at all
ambiguous and keying one way does not work well, the other choice should be tried.

Leaf type. Leaves are described as either simple or compound. Simple leaves are not divided into separate leaflets; the leaf tissue is continuous
with all other leaf tissue of the leaf. By contrast, compound leaves are separated into 2 or more separate leaflets, connected only by various stalks
(petiolules, rachises, rachillas) that lack leaf tissue. Simple leaves may be unlobed, pinnately lobed, or palmately lobed, and the lobes may be
variously shallow or cut nearly to the midvein or base of the leaf. Perhaps the easiest way to determine whether leaf lobing is pinnate or palmate
is to look at the major veins in the leaf. Pinnately lobed leaves have lobes arrayed in a line along either side of the midvein, and the lobes are
associated with the major secondary veins of the (pinnately veined) leaf. The lobes of palmately lobed leaves are associated with the 3 or more
palmate veins that arise together from the base of the leaf blade (note that the lobes of palmately lobed leaves are sometimes themselves
sublobed, and that these sublobes are often pinnately arrayed: the leaf is still considered palmately lobed). Compound leaves are further
classified by the number of leaflets, whether the leaflets are arrayed in a pinnate or palmate manner, and whether there is a single order of
division or 2 or more orders of division. Palmately compound leaves have all leaflets attached at a single point, at the end of the petiole.
Palmately compound leaves in our flora have from 3 to ca. 21 leaflets and are never further compound beyond the single order of division (in
other words, the leaflets are not themselves compound). Pinnately compound leaves have leaflets attached to one or more axes (rachises,
rachillas) that extend beyond the end of the petiole, and many taxa have 2 or more orders of division. Bifoliolate (2-foliolate) leaves are very rare
in our flora. Trifoliolate leaves (3-foliolate, and sometimes called “ternate”) are very common in our flora and can be either palmately 3-
foliolate or (especially in the Fabaceae) pinnately 3-foliolate. Pinnately compound leaves have a short rachis extending past the end of the
petiole (and the point of attachment of the 2 lateral leaflets via their petiolules), with the terminal leaflet attached at the end of this rachis via its
petiolule; the joint between the rachis and the terminal petiolule is usually obvious because of a change in diameter, color, vestiture, and/or
texture. The distinction between palmately 3-foliolate and pinnately 3-foliolate leaves is not used in the Key to Genera and Families but is
important in the some other keys, especially the key to genera of the Fabaceae. Pinnately compound leaves with 4 or more leaflets are very
common in our flora, especially in some families. Even-pinnately compound leaves (the less common situation) have an even number of
leaflets, often paired along the rachis or rachillas, and lack a terminal leaflet at the tip of the rachis or rachilla and extending along its axis; these
taxa are concentrated in the Fabaceae and a few other smaller families. Odd-pinnately compound leaves have a terminal leaflet and therefore
usually an odd number of leaflets. Odd-pinnately compound leaves with 2 or more orders of division are typically described in the keys as
complexly compound. Other floras variously describe leaves of this sort as 2-pinnate, 3-pinnate, decompound, biternate, or other terms, but
these have largely been avoided in the keys in this work because the “compoundness” is often complex, mixed between pinnate and ternate, and
therefore difficult to describe accurately with such terminology. For instance, many members of the Apiaceae have complexly compound leaves,
which are initially 3-forked (ternate), each of these forks may then be 3-forked again (though with the lateral forks supporting fewer or smaller
leaflets than the terminal one), and these 3-order divisions are then often pinnately compound. Note that deeply lobed leaves can sometimes be
easily mistaken for compound leaves. Compound leaves have no leaf tissue connecting the individual leaflets, whereas lobed leaves have at
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least a narrow flange of leaf tissue along the rachis or rachilla that connects the leaf tissue of one lobe with the leaf tissue of the next. In some
taxa, this is difficult to interpret, and these have generally been keyed both ways.

Lobes and teeth. The presence, absence, number, and shape of lobes or teeth along the margin of the leaf are very useful vegetative characters.
The term “tooth” or “teeth” is here used in a broad sense to include any of the small marginal projections covered under the terms dentate,
denticulate, serrate, serrulate, crenate, crenulate, spinose, spinulose, doubly serrate (biserrate), or erose. In other words, teeth can be rounded,
pointed, or spine-tipped, and of various shapes and sizes. The term “tooth” or “teeth” does not include undulations out of the main plane of the
leaf, hairs, or epidermal projections in the plane of the leaf margin, described by terms such as ciliate, ciliolate, or scabrous-margined. Teeth are
often regular in size and position but in some species are irregular in form, shape, and even presence (these species are keyed in several places).
The term “lobe” or “lobes” is also used in a broad sense to mean a larger feature of the leaf margin. Relative to teeth, lobes are typically both
actually larger and relatively larger in relation to the size of the leaf, and also more widely spaced, often with a sinus (the depression between 2
lobes) extending 1/10" to 9/10™ of the way from the outer leaf outline to the midrib. Lobes are typically spaced 1 cm or more apart, though the
term is also applied to more closely spaced features with relatively deep sinuses (at least 3/10" of the way to the midrib), especially in
pteridophytes and in flowering plants with small leaves. Teeth are truly marginal, typically meeting 2 or 3 of the following 3 conditions: spaced
<1 cm apart, the sinuses between them usually extending < 1/10" of the way to the midrib, and the tooth itself (measured on its shorter side if it
not equilateral) < 4 mm long. Occasionally we have also used the number of “points” as a character in the keys. This is the total number of lobe
points and tooth points along one side of the leaf (base to apex on one side of the midvein). Note that some leaves are unlobed except for the
presence of 2 basal lobes (one on either side, often described as cordate, sagittate, auriculate, or hastate depending on the shape, size, and
orientation of the lobes); this situation is not keyed in the “lobed” sections of the key (as noted in the pertinent couplets).

Learning families. Learning plant families, especially those that are particularly important in Virginia’s flora or that are especially distinctive, is
an extremely useful aid in identifying plants. While “learning” a family often starts with understanding its distinctive characteristics, often
including some rather technical characteristics, with experience it becomes a more “gestalt” sense that, for instance, “that plant just looks like
Asteraceae”, even if the features that would allow it to be keyed are not present. Knowing plant families often allows one to bypass the Key to
Genera and Families entirely or facilitates decisions at particular couplets in it. A few of the families that are particularly useful to learn are
Apiaceae, Asteraceae, Brassicaceae, Cyperaceae, Euphorbiaceae, Fabaceae, Juncaceae, Lamiaceae, Poaceae, Ranunculaceae, Rosaceae, and
Rubiaceae.

Sleuthing characters. Some characters used in the key may seem initially impossible to find on your plant or specimen, but may actually be
findable or deducible. Old fruits can sometimes be found on woody species, or on the ground under the tree or shrub. Old flower stalks (from the
previous year) are sometimes present in perennial herbs, allowing the size of the plant and the type of inflorescence to be assessed. The calyx is
often persistent after the petals have fallen, and calyx merosity (number in the whorl) and symmetry is usually the same as the merosity and
symmetry of the corolla (though not always). Various fruit characters can sometimes be deduced from the flowers, and various flower characters
can be deduced from the fruits. When capsules are immature (sometimes even in the stage of an ovary while in flower), dehiscence can often be
deduced by the presence of visible lines on the fruit (sutures, visible at 10x). The number of carpels and locules can usually be determined from
either the ovary or the immature or mature fruit, by making a careful x-section. Stamens are sometimes present as shriveled remants on fruits,
allowing the number od stamens to be determined. Hair types (e.g., simple vs. stellate) may seem impossible if the leaf appears superficially
glabrous, but hairs often remain to the end of the season on even apparently glabrous leaves in protected places, especially on the lower surface in
the main vein axils. The bulbous or papillose bases of some hairs remain after the rest of the hair has worn off. Hairs with bulbour or papillate
bases Deducing the presence of stipules is often possible by looking for scars (usually linear) that extend beyond the leaf scar proper.

Winter identification. Note that no attempt has been made to make the key work consistently for plants in winter condition. Woody plants with
evergreen foliage will generally be “keyable” in Keys B, D, E, F, G, H, |, and J, but deciduous species will not; there are various winter twig and
bud keys available in print and online for the winter identification of trees and shrubs. Herbaceous plants with winter rosettes or otherwise green
winter foliage will generally be found in Key N, but an impractical number of ambiguous or “dead end” leads will be encountered.

Botanical terminology. While the use of specialized terminology and jargon has been reduced, some of these terms are useful and unavoidable,
and provide a precise meaning without a lengthy explanation. Terms can be found in the glossary, and there are print and online resources that
provide definitions and often illustrations as well. Particularly recommended at the time of writing is Harris and Harris (2001), Plant
Identification Terminology: an Illustrated Glossary.

Characteristics of major groups of vascular plants. At various points in the key, a kind of shorthand is used in key leads to indicate the main
evolutionary group involved: Lycophytes, Pteridophytes, Gymnosperms, Basal Angiosperms, Eudicots, and Monocots. This shorthand is not
placed in every couplet in which it could be, but is used where it is likely to be helpful to the user. While the readily visible characteristics of
these groups have many exceptions, the following table} will aid in their recognition (note that this table is pragmatically based only on the
characteristics of those taxa in our flora).
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316. CACTACEAE A.L. de Jussieu 1789 (Cactus Family) [in CARYOPHYLLALES]

A family of about 100 genera and 1500 species, herbs, shrubs, vines, and trees, of tropical, subtropical, and temperate America (a
single species occurring as well in Africa, Madagascar, and Ceylon), with centers of diversity in sw. United States-Mexico, s.

South America, and the West Indies. References: Parfitt & Gibson in FNA (2003b); Barthlott & Hunt in Kubitzki, Rohwer, & Bittrich
(1993); Anderson (2001); Nyffeler & Eggli (2010).

Opuntia P. Miller 1754 (Prickly-pear Cactus)

A genus of about 200 species, widespread in America, from s. Canada to Patagonia. References: Pinkava in FNA (2003b); Ward
(2009e)=X; Doyle (1990)=Z; Benson (1982)=Y:; Barthlott & Hunt in Kubitzki, Rohwer, & Bittrich (1993). Key based on Y and
Z.

Identification notes: New joints sometimes bear reduced leaves and have not yet developed spines; look for spines 1 or 2 joints back from the
growing tip.

1 Spines absent.
2 Joints narrowly obovate, narrowly elliptic, or oblong, mostly 12-25 (-35) cm long, 7.5-10 (-20) cm broad; [of the Coastal Plain].................

........................................................................................................................................................................................ O. stricta var. stricta
2 Joints orbiculate to obovate, 5-7.5 (12.5) cm long, 4-6 (-7.5) cm broad; [widespread in our area].

3 Joints mostly 7.5-10 (-15) cm long, 5-9 (-12.5) cm broad; hypanthium with 7 or more areoles; style diameter < 3.5 mm; petals > 3 cm

long; [Of the COAStAl PIAIN] .......oviviiiiceeie bbbt O. humifusa var. austrina
3 Joints mostly 5-7.5 (-12.5) cm long, 4-6.2 (-7.5) cm broad; hypanthium with 6 or fewer areoles; style diameter > 3.5 mm; petals < 3 cm
10NQ; [WIdESPreat IN QU AIBA]......cueveietiieieieeet sttt sttt ettt b et b e bbbt b et b e b e bbb e b et O. humifusa var. humifusa

1 Spines present.
4 Spines strongly and retrorsely barbed; joints slender, (2-) 3-6 (-13) cm long, 2-5 (-7) cm broad, easily detached from the plant; spines to
3.7 cm long, 0-2 per areole (usually some areoles on a plant with 2 well-developed spines); [of coastal dunes] ...........cccccevverirenee O. pusilla
4 Spines not strongly and retrorsely barbed; joints broad, 10-30 cm long, 7.5-12.5 cm broad, not easily detached from the plant; spines to 7.5
cm long, 0-2 (-12) per areole; [of various habitats, including coastal dunes].
5 Spines (at least the larger) flattened throughout or basally, narrowly elliptic in cross-section, 0-11 per areole.

6 Spines white, tan or pale-brown at maturity; pads (22.5-) 30-60 cm long, 20-40 cm broad; [rare introduction].............. O. ficus-indica
6 Spines yellow at maturity; pads 10-30 cm long, 5-15 (-25) cm broad; [common native in the southern part of our area].
7 Spines 1-11 per areole, 1.2-4 (-6) cm long; pads 20-30 cm long, 5-12 cm broad ...........cccceeverreenerrneiennninnnns O. stricta var. dillenii

7 Spines 0 (-1 per areole only in marginal areoles), usually < 2 cm long; pads 10-30 cm long, 7-15 (-25) cm broad .........cccccovevvenene.
........................................................................................................................................................................... O. stricta var. stricta
5 Spines needle-like, not flattened, elliptic to circular in cross-section, 1-6 (-12) per areole.

8 Plants not mat-forming or prostrate, rising the height of several joints, commonly 3-20 dm tall; largest joints (7.5-) 10-30 cm long,
(5-) 7.5-12.5 cm broad,; spines gray, reddish-brown, or yellowish-brown; fruit 5-7.5 cm long, 4-5 cm in diameter; [introduced, rarely
spread or persiStent from CUTIVATION] .........oeiiiiirie ettt 0. monacantha

8 Plants low and mat-forming, usually prostrate and < 3 dm tall, the joints usually in series of 3-5; largest joints 3.8-10 cm long, 4-6
cm broad; spines white, gray, or brown; fruit 2.5-4 cm long, 2-3 cm in diameter; [native].

9 Joints mostly 7.5-10 (-15) cm long, 5-9 (-12.5) cm broad; spines to 8 cm long; hypanthium with 7 or more areoles; style diameter

< 3.5 mm; petals > 3 cm long; [of the Coastal PIaiN] ...........cceoeiiiiiniiriec e O. humifusa var. austrina
9 Joints mostly 5-7.5 (-12.5) cm long, 4-6.2 (-7.5) cm broad; spines to 3 cm long; hypanthium with 6 or fewer areoles; style
diameter > 3.5 mm; petals < 3 cm long; [widespread iN OUF @rea..........ccceovrverieirieeneneiese e O. humifusa var. humifusa

*

Opuntia engelmannii Salm-Dyck ex Engelmann var. lindheimeri (Engelmann) Parfitt & Pinkava. Disturbed areas; native of sc. United
States south into Mexico. Reported for MS (Majure et al. 2011). Small (1933) reports O. cantabrigiensis Lynch from dunes near Beaufort, NC,
based on a fragmentary 1930 collection accompanied by a photograph. Similar plants were apparently seen near Beaufort by Engelmann, prior to
1856. Benson (1982) refers the collection tentatively to O. lindheimeri Engelmann var. cuija (Griffiths & Hare) L. Benson, treated in K as O.
engelmannii Salm-Dyck var. cuija Griffiths & Hare, a native of Mexico. Benson (1982) also states, however, that it could also be var.
lindheimeri (primarily of TX and Mexico), or, indeed, O. tuna (Linnaeus) P. Miller (native to the West Indies). Benson (1982) failed to relocate
the plant in the field in 1956, but stated there was "insufficient time for a thorough search.” Unless relocated, the identity of the plant will
probably remain a mystery, as well as whether it represents a native species, an established population from aboriginal use, or a more recent
introduction or adventive. [= FNA; > O. lindheimeri Engelmann — S; > O. cantabrigiensis Lynch — S] {not yet keyed}

*  Opuntia ficus-indica (Linnaeus) P. Miller, Indian-fig, Mission Prickly-pear, Tuna Cactus. Disturbed areas; native of
tropical America. [= FNA, K1, K2, WH, X, Y]
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Opuntia humifusa (Rafinesque) Rafinesque var. ammophila (Small) L. Benson, Florida Prickly-pear. Dry sandy soils. A third variety,
var. ammophila (Small) L. Benson, is apparently endemic to FL, occurring in most of the state; It has more elongate joints than the other two
varieties, the joints with a length-to-width ratio of 2-4 (vs. 1-2) and is a more erect plant, often 3-4 joints high. [= FNA, K1, Y, Z;=0.
ammophila Small — S] {not yet keyed; add to synonymy}

Opuntia humifusa (Rafinesque) Rafinesque var. austrina (Small) Dress, Southern Prickly-pear. Cp (FL, GA, SC): dunes,
shell middens, and other dry sandy soils, mostly but not entirely on barrier islands; rare. Var. austrina (Small) Linnaeus Benson
occurs throughout FL, and at scattered locations north to se. SC and west to se. TX; Ward (2009¢e) considers this (as O. austrina)
to be endemic to FL. [= K1, Y, Z; < O. humifusa var. humifusa — FNA; > O. austrina — S; > O. cumulicola Small — S; = O. austrina Small -
K2, X; = O. compressa (Salisbury) J.F. Macbride var. austrina (Small) L. Benson]

Opuntia humifusa (Rafinesque) Rafinesque var. humifusa, Eastern Prickly-pear. Cp (DE, FL, GA, NC, SC, VA), Pd (GA,
NC, SC, VA), Mt (GA, NC, SC, VA, WV): dry open places, such as in thin soil around rock outcrops, sandhill forests and
woodlands, dry barrens and woodlands, barrier island dunes, dry pastures; common (uncommon in Piedmont and Mountains).
May-June; August-October. The only cactus widespread in e. North America, var. humifusa ranges from MA, MlI, and e. IA,
south to s. FL and c¢. TX, with some outlying stations farther west. Various authors, including Small (1933) and Ward (2009¢),
separate the Coastal Plain O. pollardii from the inland O. humifusa (s.s.); this may have merit. Ward (2009¢) separates O.
pollardii as always having spines, these 2-3 cm long, leaves prior to shedding 6-8 mm long, fruits 2-2.5 cm long (vs. often
lacking spines, when present these fewer and < 1 cm long, leaves 2-3 mm long, fruits 1-1.5 cm long in O. humifusa). Where
growing in proximity to O. pusilla, the two species hybridize rather freely, sometimes producing hybrid swarms. See Doyle
(1990) for discussion of the correct nomenclature for this taxon (O. compressa vs. O. humifusa). [= K1, Y, Z; < O. humifusa var.
humifusa — FNA; > O. compressa (Salisbury) J.F. Macbride var. compressa — G; < O. compressa — RAB; < O. humifusa (Rafinesque)
Rafinesque — C, F, Pa, W; > O. pollardii Britton & Rose — G, S, X; = O. humifusa — K2; > O. humifusa — X; > O. impedita Small - S; > O.
macrarthra Gibbes — S; > O. opuntia (Linnaeus) Karten — S; > O. compressa — WV; > O. calcicola Wherry — WV]

Opuntia macrorhiza Engelmann, Twisted-spine Prickly-pear. Alleged to barely enter our area (from a primary distribution west of the
Mississippi River from W], IL, MO, AR, and LA westward) in West Feliciana Parish, LA (Kartesz 2010). [= FNA, K2] {not yet keyed; add to
synonymy}

*  Opuntia monacantha (Willdenow) Haworth, Common Prickly-pear. Frequently cultivated, rarely escaped or persistent;
native of n. South America. May-June; August-October. [= FNA, K1, K2; ? O. vulgaris P. Miller — RAB, X, Y; = O. monacanthos —
WH]

Opuntia pusilla (Haworth) Nuttall, Dune Prickly-pear, Sand-bur Prickly-pear, Little Prickly-pear, Creeping Cactus. Dunes
on barrier islands. May-June; August-October. A Southeastern Coastal Plain endemic: NC (Dare County) south to c. peninsular
FL and west to se. TX, nearly always within a few hundred meters of the sea. As mentioned by Small (1933) and RAB, this little
coastal cactus is inconspicuous and often becomes attached by its retrorsely barbed-spines to the pants or shoes of people walking
through the dunes. It can inflict painful wounds, the spines not easily removed from flesh or clothing because of the retrorse
barbs. O. pusilla sometimes forms hybrid swarms with O. humifusa on coastal dunes (see Y for additional discussion). [= FNA,
K1, WH, X, Z; = O. drummondii Graham — RAB, S]

Opuntia stricta (Haworth) Haworth var. dillenii (Ker-Gawler) L. Benson. Cp (FL, GA, NC?, SC): dunes on barrier islands;
rare. Se. SC south to s. peninsular FL. This taxon was reported from NC by Small (1933), as O. tunoidea Gibbes. Benson
(1982) and Doyle (1990) do not verify this distribution, showing var. dillenii reaching its northern limit along the coast in se. SC.
[=K1, X, Y, Z; < 0. stricta— FNA, K2, WH; > O. tunoidea Gibbes — S]

Opuntia stricta (Haworth) Haworth var. stricta. Cp (FL, GA, NC, SC, VA?): dunes, shell middens, sandhills, dry
woodlands; rare. Sc. NC (Robeson County) and c. SC south to s. peninsular FL, with a single collection from Isle of Wight
County, VA (Benson 1982), mostly near the coast. Small (1933) describes the habitat of O. stricta as "shell mounds,
kitchenmiddens, and aboriginal village sites" and identifies it as the "the prickly-pears the early Spanish records tell us the
aborigines feasted on for three months of each year and also cured, like figs, for food when out of season." [= K1, X,Y, Z; <O.
stricta — FNA, K2, WH; > O. stricta — S]

F G o a8

320a. CORNACEAE (Berchtold & J. Presl) Dumortier 1829 (Dogwood Family) [in CORNALES]

A family of 2 genera and about 85 species, trees, shrubs, lianas, and subshrubs, semicosmopolitan (mainly northern hemisphere).
The Cornaceae is best circumscribed to exclude Nyssa (Xiang et al. 2002). References: Xiang et al. (2002); Kubitzki in Kubitzki
(2004).

Cornus Linnaeus 1753 (Dogwood, Cornel)
(contributed by Z.E. Murrell & A.S. Weakley)
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A genus of about 65 species, trrees, shrubs, and subshrubs, mainly north temperate. The generic limits are controversial.
Phylogenetic analyses show that Cornus is monophyletic, but various clades within it are also monophyletic and have levels of
genetic and morphologic divergence often regarded as warranting generic distinction. Zhang et al. (2008) estimate the time of
divergences of the various subgenera as having been from the Paleocene to the Oligocene; at very least, the subgenera are well-
marked. References: Haines (2011)=X; Godfrey (1988)=Z; Wilson (1965); Murrell (1993); Zhang et al. (2008); Xiang et al. (2006); Fan &
Xiang (2001); Eyde (1987); Xiang, Soltis, & Soltis (1998); Ferguson (1966c, 1966d)=Y; Kubitzki in Kubitzki (2004).

1 Leaves alternate (the internodes typically short and therefore the leaves looking nearly whorled); [subgenus Mesomora]............. C. alternifolia
1 Leaves opposite.
2 Herb or dwarf shrub from a woody rhizome, to 2 dm tall; leaves in 2-4 pairs below the inflorescence; [of NJ and montane VA and WV
northward]; [SUDGENUS AFCIOCTANIA]........cveeiueririiietisieiee et ete e et ese et st esesteseeseste e e se e sessess et e sse e et e saeseesessesessessebeneesesaeneenenseneas C. canadensis
2 Shrub or tree, much taller than 2 dm when mature; leaves many; [collectively widespread].
3 Inflorescence subtended by 4 showy (white, creamy, or pink) bracts.
4 Showy bracts subtending the inflorescence rounded and notched; fruits separate in a compact cluster; [common native small tree];

[SUDGENUS CYNOXYION] ...ttt bbbttt b bbbt C. florida
4 Showy bracts subtending the inflorescence acute; fruits fused together; [exotic uncommonly planted, rarely escaped or persistent];
[SUDGENUS SYNCAIPEA].......cueiteueetirieieete sttt ettt bbb b et h b e h b e s e e b e b e b £ e b e e e b £ e b e Rt e b e s e bt ek e st e b e et e bt e b e b e bt b e s e b e et e [C. kousa]

3 Inflorescence lacking bracts; [subgenus Kraniopsis].
5 Veins usually 5 or more per leaf side.
6 Bark of older branches and stems splitting longitudinally, appearing braided; leaves without tufts of trichomes in axils of
secondary veins on abaxial surface.
7  Abaxial leaf surface not coronulate, trichomes appressed and rigid, and erect and curling, on the same leaf, leaf base usually
FOUNTEA OF TIUNMCALE ...ttt ettt sttt s et b bbbt st b bbbk e Rt e £ b bRt bbb et e b e b e n bbb e b e et et ene s C. amomum
7 Abaxial leaf surface coronulate, trichomes all appressed and rigid, leaf base usually cuneate.............ccccccovvvnecinnnnnne C. obliqua
6 Bark of older branches and stems smooth, with scattered protruding lenticels; leaves with tufts of trichomes in axils of secondary
veins on the abaxial surface.
8 Areasurrounding lenticels suffused with purple; leaves suborbicular or broadly ovate; 7-9 veins per leaf side; tertiary veins

USUAITY PIOMUNENT ...ttt bbbttt E bbb £ bRt bbb bbbt e b stttk et e e bbbt e C. rugosa
8 Area surrounding lenticels not differentiated; leaves lanceolate, elliptic, or ovate; 5-7 veins per leaf side; tertiary veins not
PIOMINENT ...ttt bbb bt b bbbk e e b bt E b bt bbb e e bbb bbb bbb e b b e n bt C. stolonifera

5 Veins usually 3-4 per leaf side.
9 Trichomes erect on abaxial surface.

10 Petioles 3-7 mm long; leaf veins evenly Spaced............ccouvreeininicinnsiiiinecae C. asperifolia [or C. asperifolia x stricta]
10 Petioles 8-25 mm long; leaf veins emanate from the basal half of the leaf .............ccooieiiiiiiinnii C. drummondii
9 Trichomes appressed or slightly raised on abaxial leaf surface.
11 Rhizomatous, forming large colonies; lenticels protrude slightly, older stems appear verrucose; fruit white.............. C. racemosa
11 Multiple stems from a single rootstock (occasionally appearing rhizomatous from decumbent stems); lenticels not protruding,
bark swelling between 1entiCels; frUIT DIUE..........ooouiiiii s C. stricta

Cornus alternifolia Linnaeus f., Alternate-leaf Dogwood, Pagoda Cornel, Pagoda Dogwood. Moist forests. May-June;
August-September. NL (Newfoundland) west to MN, south to Panhandle FL, AL, s. MS, and AR. [=RAB, C, F, G, K, Pa, W, WH,
WV, Y, Z; = Svida alternifolia — S; = Swida alternifolia (Linnaeus f.) Small — X]

Cornus amomum P. Miller, Silky Dogwood. Shores, streams, bottomlands. May-July; August-September. NY and MA
west to IN, south to GA, Panhandle FL, and MS. [=RAB, F, G, K, W, WV; = Cornus amomum var. amomum — C; = Cornus amomum P.
Miller ssp. amomum — GW, Pa, Y, Z; = Svida amomum — S; = Swida amomum (P. Miller) Small var. amomum — X]

Cornus asperifolia Michaux, Eastern Roughleaf Dogwood. Mesic calcareous forests and thickets, shell middens, calcareous
hammocks. May-June; August-September. Se. NC south to n. peninsular FL, west to s. AL. Nash (1896) collected C.
asperifolia Michaux at River Junction, Florida; based upon conflicting reports of fruit colors given by Chapman (1860) and
Coulter and Evans (1890) for the two rough-leaved dogwoods (C. asperifolia and C. drummondii), Nash decided to name the
rough-leaved dogwood with blue fruit as C. microcarpa. However, Michaux's (1803) description, even without reference to fruit
color, is clearly attributable to this species, since its locality was given as "Carolinae inferioris." The populations of this rough-
leaved dogwood in NC and SC have morphology intermediate between C. stricta and C. asperifolia and these should possibly be
attributed to a hybrid origin. More analysis needs to done on this complex. [=RAB, K, Y, Z; = Cornus foemina P. Miller ssp.
microcarpa (Nash) J.S. Wilson — GW; = Svida microcarpa (Nash) Small — S; = Swida asperifolia (Michaux) Small]

Cornus canadensis Linnaeus, Bunchberry, Dwarf Cornel, Dwarf Dogwood. High elevation forests, in humus or on talus,
under Betula cordifolia, Picea rubens, or Pinus rigida. Greenland west to AK, south to NJ, VA, WV, and CA. [=C, F, G, K, Pa,
W, WV, Y; = Chamaepericlymenum canadense (Linnaeus) Ascherson & Graebner — X]

Cornus drummondii C.A. Meyer, Midwestern Roughleaf Dogwood. Open woodlands and glades over calcareous rocks
(limestone, calcareous shale). NY, ON, and SD south to e. TN, nw. GA, LA, and TX. [=C, G, GW, K, Pa, Y; > Cornus drummondii
— F; > Cornus priceae Small — F; > Svida priceae (Small) Small - S; > Svida asperifolia — S, misapplied; = Swida drummondii (C.A. Meyer)
Sojak]

Cornus florida Linnaeus, Flowering Dogwood. Dry to moist forests and woodlands. March-May; September-October. ME
west to M1, south to c. peninsular FL; disjunct in montane ne. Mexico (Veracruz and Nuevo Léon). The Mexican plants may
warrant recognition as C. urbaniana. C. florida has been impacted since the 1980s by widespread infection by the dogwood
anthracnose fungus (Discula destructiva). [= RAB, C, F, G, K, Pa, W, WH, WV, Y, Z; = Cynoxylon floridum (Linnaeus) Rafinesque ex
B.D. Jackson - S; Benthamidia florida (Linnaeus) Spach — X]
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*  Cornus kousa Hance, Kousa Dogwood. Suburban areas, sometimes planted as an ornamental and may persist or seed down in the
immediate vicinity of the parent tree. [= K; Benthamidia japonica (Siebold & Zuccarini) Hara — X; = Cynoxylon kousa (Hance) Nakai] {not
mapped; rejected as a component of our flora}

Cornus obliqua Rafinesque, Silky Dogwood. Swamps, moist thickets, (in VA) rocky rivershores where periodically
scoured. May-July. ME and QC west to MN, south to VA, KY, ¢. TN, AR, and OK. Some material intermediate between C.
amomum and C. obliqua has been found in the Mountains of nw. NC and w. VA. These plants are recognizable by leaves
intermediate between the putative parents, ovate with an attenuate base, abaxial surface papillose; abaxial and adaxial surfaces
with mostly appressed ornamented trichomes, but with scattered unornamented trichomes with erect arms on both blade surfaces
and midvein and secondary veins. [=F, K, WV; = Cornus amomum P. Miller var. schuetzeana (C.A. Meyer) Rickett — C; = Cornus purpusii
Koehne — G; = Cornus amomum P. Miller ssp. obliqua (Rafinesque) J.S. Wilson — GW, Pa, Y; = Swida amomum var. schuetzeana (C.A. Meyer)
A. Haines — X; = Swida obliqua (Rafinesque) Moldenke]

Cornus racemosa Lamarck, Northern Swamp Dogwood. Wet to moist forests and thickets. May-July; August-September.
ME and s. QC west to s. MB, south to VA, nc. NC, s. IL, and MO. [=RAB, C, F, G, K, Pa, WV; = Svida femina (P. Miller) Small - S,
misapplied; = Cornus foemina P. Miller ssp. racemosa (Lamarck) J.S. Wilson — W, Y; = Swida racemosa (Lamarck) Moldenke — X]

Cornus rugosa Lamarck, Roundleaf Dogwood. At high elevations, usually on talus (greenstone, quartzite, sandstone). QC
to MB, south to NJ, PA, w. VA, OH, IN, and IL. [=C, F, G, K, Pa, W, WV; = Swida rugosa (Lamarck) Rydberg — X]

Cornus stolonifera Michaux, Red Osier Dogwood. Shrub swamps, bottomlands, suburban areas. May; July. At least some
of the occurrences in VA represent horticultural introductions. NL (Labrador) and AK south to VA, WV, KY (Clark et al. 2005),
IL, NM, AZ, and CA. Attempts to link the name C. sericea Linnaeus to the red-osier dogwood have focused on the Linnaean
description of "foliis subtus sericeis" and "ramis rubicundis." The reference to the red branches has been emphasized to rule out
any other species, yet C. amomum and C. obliqua also have reddish-maroon branches. The description of "fructo nigro-caeruleo”
cannot be dismissed as a reference to individuals of the red-osier dogwood which have pale blue fruit, often considered to be due
to hybridization with C. amomum or C. obliqua. It seems clear that the description fits C. obliqua better than it does the red-osier
dogwood. Although there is a specimen in the Linnaean herbarium which has been identified as the red-osier dogwood, it is
neither dated nor is the label of C. sericea in Linnaeus' hand. Also, considering the similarity of the red-osier dogwood and C.
alba Linnaeus, it is doubtful Linnaeus would have described the red-osier dogwood without reference to C. alba. Therefore, we
agree with Rickett's rejection of C. sericea as a nomen dubium. This species is also sometimes considered to be indistinguishable
form the Eurasian C. alba. [= G, W, WV; = C. sericea Linnaeus — C, Pa, nomen dubium; = Cornus stolonifera Michaux — G, W; > Cornus
stolonifera var. stolonifera — F; > Cornus stolonifera var. baileyi (Coulter & Evans) Drescher — F; > C. sericea ssp. sericea — K, nomen dubium;
= Swida sericea (Linnaeus) Holub — X, nomen dubium; = Swida stolonifera (Michaux) Rydberg; < C. alba Linnaeus]

Cornus stricta Lamarck, Southern Swamp Dogwood. Swamps, streambanks, marshes, alluvial forests. April-May; July-
August. DE south to s. FL, west to TX, and north in the interior to TN, s. IN, s. IL, AR, and se. OK. Although the name C.
foemina P. Miller predates C. stricta Lamarck, it is very unclear what plant was intended by that name (the description is very
obscure and no type is available), so C. foemina is best rejected as a nomen dubium. [=RAB, C, G; = Cornus foemina P. Miller - F, K,
WH, Z; = Cornus stricta Lamarck — RAB, C, G; = Svida stricta (Lamarck) Small — S; = Cornus foemina P. Miller ssp. foemina— GW, W, Y; =
Swida foemina (P. Miller) Rydberg; = Swida stricta (Lamarck) Small]

o o

320b. NYSSACEAE A.L. de Jussieu ex Dumortier 1829 (Tupelo Family) [in CORNALES]
A family of 5 genera and 22 species, trees and shrubs, of e. Asia, se. Asia, e. North America, and Central America. The

circumscription and recognition of this family has been controversial; Nyssaceae has sometimes been included in a broadly
circumscribed Cornaceae, but this appears to be phylogenetically incorrect (Xiang et al. 2002). References: Xiang et al. (2002).

Nyssa Linnaeus 1753 (Tupelo, Sour Gum, Black Gum)
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A genus of about 8-10 species, trees and shrubs, of e. North America, e. Asia, se. Asia, and Central America. The only other
members of the genus are 2-4 e. and se. Asian species and a single species of Costa Rica (Hammel & Zamora 1990, Wen &
Stuessy 1993). References: Burckhalter (1992)=Z; Wen & Stuessy (1993)=Y; Eyde (1966)=X; Ward (2008b)=V.

Identification notes: Nyssa sylvatica is often mistaken (especially as seedlings, saplings, or fire-sprouts) for Diospyros virginiana, because of
their similar, alternate, glossy-green, acuminate leaves. Nyssa can be distinguished by its three vascular bundle scars per leaf scar (vs. one
Diospyros), leaves often with a few irregular teeth (vs. never toothed), leaves pale to medium green beneath (vs whitish-green beneath), leaves
lacking reddish to dark glands on the midrib above and the petiole (vs. present), and leaves glabrous or nearly so below (vs. glabrate to tomentose
with curly hairs) (McKenney 1967).

1 Petioles of mature leaves 3-6 cm long; leaves to 30 cm long and 15 cm wide, at least the larger on a tree normally > 8 cm wide, often with a
few irregular teeth, these typically located near the widest part of the blade ............coooiiiiiiiiii e N. aquatica
1 Petioles of mature leaves 0.5-2.0 (-2.5 cm) long; leaves to 18 cm long and 10 cm wide, the largest leaves on a tree rarely > 7 cm wide,
generally entire, rarely with a few irregular teeth, these typically located toward the leaf apex.
2 Fruits 20-40 mm long, yellow, orange, or red when mature, the stone winged; pistillate flowers and fruits 1 per peduncle; trees often
multiple-trunked, the trunks crooked; mature leaves densely pubescent BeNeath ............occceoiiiciiinnicii e N. ogeche
2 Fruits 6-15 mm long, blue-black when mature, the stone slightly ridged to nearly smooth; pistillate flowers (1-) 2-5 per peduncle; trees
typically single-trunked, the trunk fairly straight; mature leaves glabrous to pubescent beneath.

3 Pistillate flowers and fruits (2-) 3-5 (-8) per peduncle; leaves with thin texture, pliable, typically widest near the middle, the apex
typically acuminate, the margins often with a few irregular teeth near the apex (though sometimes an entire tree with no toothed leaves);
trunk not swollen or buttressed at base (even when growing in moist or wet habitats); bark of large trees rough, divided by deep vertical
and horizontal furrows into a pattern of squarish checks; [trees of dry to mesic upland forests, less commonly in bottomlands or other
wetlands, where flooding occurs at most occasionally and is of short duration; throughout our area] ............ccccoevvecrnniennne. N. sylvatica

3 Pistillate flowers and fruits (1-) 2 (-3) per peduncle; leaves with thick texture, rather stiff, typically widest beyond the middle, the apex
typically obtuse, the margins entire (rarely with a few teeth on vigorous sprouts); trunk swollen or buttressed at base; bark of large trees
rough, a vertical ridge-furrow pattern most prominent; [trees of swamps with periodic or seasonal flooding; mostly on the Coastal

Plain].
4 Small to large tree; leaves 5-14 cm long, 1.5-4 cm wide; fruit ovoid, 7-14 mm long; [widespread in our area) ............cccc.o..... N. biflora
4 Shrub to small tree, 1-3 (-5) m tall; leaves 3-6 cm long, 1-2 cm wide; fruit globose, 6-11 mm long; [restricted to c. FL Panhandle
(Apalachicola lowlands region, Bay, Calhoun, Franklin, Gulf, Liberty, and Wakulla counties)] ...........cccccerviernnnnicnnnnnenes N. ursina

Nyssa aquatica Linnaeus, Water Tupelo, Tupelo Gum, Cotton Gum. River swamps, where inundated for substantial periods
of time. April-May; September-October. Se. VA south to Panhandle FL, west to se. TX, north in the Mississippi Embayment to
se. MO, s. IL, and e. KY, primarily on the Coastal Plain, but with scattered locations in other physiographic provinces, such as in
sc. TN. [=RAB, C,F,GW, K, S, V, WH, X, Y, Z; = N. uniflora Wangenheim — G]

Nyssa biflora Walter, Swamp Tupelo, Water Gum, Swamp Black Gum. Blackwater river swamps, depressions in pinelands,
pocosins, either where inundated for substantial periods of time or in more-or-less permanently saturated organic peaty soils.
April-June; August-October. NJ south to s. FL, west to e. TX, primarily on the Coastal Plain, but scattered inland to c. NC, w.
SC, ¢. TN, w. KY (Clark et al. 2005), se. MO, and ¢. AR. [=G, K, S, Z; = N. sylvatica Marshall var. biflora (Walter) Sargent - RAB, C,
F, X, Y; < N. sylvatica Marshall var. biflora (Walter) Sargent — GW, WH; = N. biflora var. biflora - V]

Nyssa ogeche Bartram ex Marshall, Ogeechee Lime, Ogeechee Tupelo, Ogeechee Plum. River swamps and wet forests
with peaty soils, also in upland depression ponds. April; August-October. A Southeastern Coastal Plain endemic: se. SC south
to c. peninsular FL, west to s. AL. [=RAB, GW, K, V, WH, X, Y, Z; > N. acuminata Small - S; > N. ogeche — S]

Nyssa sylvatica Marshall, Sour Gum, Black Gum, Pepperidge. Dry or mesic upland forests, less commonly in bottomlands,
pine savannas, or upland depressions, where occasionally inundated briefly. April-June; August-October. S. ME west to MI and
se. WI, south to c. peninsular FL, west to e. TX and e. OK. The status of varieties recognized by previous authors (such as
Fernald 1950) needs reassessment; N. sylvatica is quite variable in morphology and ecology, at least some of the morphologic
variation correlated with geography and ecology, but not so far readily tractable taxonomically. In the Mountains of our area, N.
sylvatica is typically found in dry woodlands, such as pine-oak/heath, with xerophytic species such as Pinus virginiana and
Quercus montana. In the outer Coastal Plain of the Carolinas, a swamp variant of N. sylvatica often occurs in wet savannas with
Pinus serotina, where often mistaken (because of the wetland habitat and some superficial similarities) for N. biflora. The leaves
turn a brilliant orange-red in fall (often a few on any tree coloring prematurely in July or August). [=G, K, Pa, S, V, WV, Z; =N.
sylvatica var. sylvatica — RAB, C, GW, WH, X, Y; > N. sylvatica var. sylvatica — F; > N. sylvatica var. dilatata Fernald — F; > N. sylvatica var.
caroliniana (Poiret) Fernald — F]

Nyssa ursina Small, Bear Tupelo, Apalachicola Tupelo. Stringers, flatwoods depressions. Endemic to Panhandle FL
(Apalachicola lowlands region; Bay, Calhoun, Franklin, Gulf, Liberty, and Wakulla counties). A 2-5 m tall shrub or small tree,
intricately branched, related to N. biflora. Because of the co-occurrence of this and N. biflora in the FL Panhandle, it seems best
to recognize this taxon at the species level. [=K, S, Z; < N. sylvatica Marshall var. biflora (Walter) Sargent — GW, WH, X; = N. biflora
Walter var. ursina (Small) D.B. Ward — V; = N. sylvatica Marshall var. ursina (Small) Wen & Stuessy — Y]
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321. HYDRANGEACEAE Dumortier 1829 (Hydrangea Family) [in CORNALES]

A family of about 17 genera and 190-220 species, trees, shrubs, vines, and herbs, primarily north temperate. As here interpreted,
the family Hydrangeaceae includes two well-marked groups, the Hydrangeae (including Decumaria and Hydrangea) and the
Philadelpheae (including Deutzia and Philadelphus). This group has been shown by molecular research to be unrelated to the
Saxifragaceae, and to have its closest affinities to the Loasaceae, Cornaceae, and Nyssaceae (Xiang et al. 2002; Soltis, Xiang, &
Hufford 1995; Morgan & Soltis 1993). References: Spongberg (1972); Soltis, Xiang, & Hufford (1995); Morgan & Soltis (1994); Xiang et
al. (2002); Hufford in Kubitzki (2004).

1 Woody vine, climbing by aerial rootlets; petals 7-10; [tribe HYdrangeae] ..........ccouvvereirierieereieseseieseeseee et seenennes Decumaria
1 Shrub; petals 4-5 (rarely 10 or many in the cultivars of Deutzia and Philadelphus).
2 Pubescence of leaves and twigs stellate; stamens 10; [a cultivated alien, rarely escaped]; [tribe Philadelpheag]............cccoocevevnnnnne. Deutzia
2 Pubescence of leaves and twigs simple; stamens 8-10 (Hydrangea) or 25-90 (Philadelphus); [natives and aliens].
3 Leaf blades 10-30 cm long; inflorescences of 25-many flowers; stamens 8-10; [tribe Hydrangeae] .........cccccovevvvincncinnenene. Hydrangea
3 Leaf blades 3-8 cm long; inflorescences of 1-7 flowers; stamens 25-90; [tribe Philadelpheae]..........ccccocevriiiiiniiniincinnnenne Philadelphus

Decumaria Linnaeus (Climbing Hydrangea, Woodvamp)

A genus of 2 species, vines, of e. North America and e. Asia (China). A molecular analysis by Samain, Wanke, & Goetghebeur
(2010) suggests that Hydrangea should be treated more broadly and include several genera in tribe Hydrangeeae that are
phylogenetically embedded (including in our area Decumaria). References: Hufford in Kubitzki (2004).

Identification notes: Decumaria is readily distinguished from the other opposite-leaved, woody vines in our flora (Gelsemium,
Trachelospermum, Lonicera, Bignonia, Campsis, and Clematis) by its leaves (simple, ovate, and usually serrate) and climbing structures
(adventitious roots).

Decumaria barbara Linnaeus, Climbing Hydrangea, Woodvamp. Swamp forests and bottomlands, moist forests in the
mountains. May-June; July-October. Se. VA south to FL and west to LA and e. TX (Singhurst, Keith, & Holmes 2005), inland
to nw. SC, se. TN, and w. TN. This handsome vine climbs to the tops of trees via adventitious roots. The opposite leaves are
somewhat fleshy in texture. [=RAB, C, F, G, GW, K, S, W; = Hydrangea species 1]

Deutzia Thunberg (Deutzia)
A genus of about 60 species, shrubs, mainly Asian. References: Hufford in Kubitzki (2004).

*  Deutzia scabra Thunberg, Deutzia, Pride-of-Rochester. Fairly commonly cultivated, persistent around old homesites and
escaping to adjacent woodlands; native of Japan and China. June. First reported for NC (Jackson Co., NC) by Pittillo & Brown
(1988); now known from scattered sites. D. crenata Siebold & Zuccarini, Chinese Deutzia, is reported as introduced in GA by
Kartesz (1999); this may not be taxonomically distinct from D. scabra. [=C, F, Pa; > D. scabra - K; > D. crenata Siebold & Zuccarini
- K; > D. scabra var. candisissima (Froebel) Rehder]

Hydrangea Linnaeus (Hydrangea, Sevenbark)

A genus of about 25 species, shrubs, of e. North America and e. Asia. Molecular analyses suggest that Hydrangea as usually
interpreted is polyphyletic (Soltis, Xiang, & Hufford 1995); future taxonomic changes are to be expected. A molecular analysis
by Samain, Wanke, & Goetghebeur (2010) suggests that Hydrangea should be treated more broadly and include several genera in
tribe Hydrangeeae that are phylogenetically embedded (including in our area Decumaria). See Dirr (2004) and van Gelderen &
van Gelderen (2004) for information on cultivated hydrangeas. References: Pilatowski (1982)=Z; McClintock (1957)=Y; Hufford in
Kubitzki (2004).

1 Leaves pinnately lobed, the lobes toothed; inflorescence a panicle; large sterile flowers many (> 20 per inflorescence), borne throughout the
TINTIOTESCEINCE. .. ..ttt h bbbt h e b e e e h £ b e R £ h e b2 h £ H e £ e b2 e b e e eb e b e RE o4 2R b e b e e b e R e e b e e e e st e b e b e bt et e b e ebe e ebenbe s H. quercifolia

1 Leaves unlobed, merely toothed; inflorescence a corymb (except H. paniculata); large sterile flowers absent to relatively few (0-15 per
inflorescence), borne around the periphery of the corymb (except H. paniculata).
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2 Inflorescence a panicle; large sterile flowers many (> 20 per inflorescence), borne throughout the inflorescence; [large shrub to small tree,
to 8 m tall and 10 cm trunk diameter]; [alien, cultivated and sometimes PersiStent] .........cccovveirirneeiinneeeeeee s H. paniculata
2 Inflorescence a corymb; large sterile flowers absent to relatively few (0-15 per inflorescence), borne around the periphery of the corymb;
[small to medium shrub, to 3 m tall and 2 cm trunk diameter]; [native].
3 Lower leaf surface glabrous or inconspicuously puberulent, appearing green; trichomes of the lower leaf surface restricted to the midrib
and major veins; sterile flowers absent, or, if present, usually < 1 cm in diameter .........cccevvvviveireieser s H. arborescens
3 Lower leaf surface variously pubescent, appearing white or gray; trichomes of the lower leaf surface on veins and interveinal areas;
sterile flowers usually present, large and showy, usually greater than 1 cm in diameter.

4 Lower leaf surface velutinous, pilose, or tomentose, appearing gray; trichomes usually not dense enough to entirely mask the green
leaf surface; trichomes with prominent tubercles (as seen at 40x magnification); sterile flowers generally very few (0-3 per
INFIOTESCENCE) ...ttt bkttt bbb E bbb bt h e b bt bbb b bttt H. cinerea

4 Lower leaf surface densely floccose-velutinous, felt-like, appearing bright white or silver; trichomes dense enough to entirely mask
the green leaf surface; trichomes without tubercles, or with small and inconspicuous tubercles (as seen at 40x magnification); sterile
flowers generally fairly many (2-15 per iNflOrESCENCE) .......c.cviiiriiiiiiiiiiete s H. radiata

Hydrangea arborescens Linnaeus, Smooth Hydrangea, Sevenbark. Forests, especially around rock outcrops and along
streambanks. May-July. NJ, s. NY, OH, IN, IL, MO, and se. KS south to e. NC, c. SC, ¢. GA, Panhandle FL, s. AL, LA, and
OK. [=K, Pa, S, W, WH, Z; = H. arborescens ssp. arborescens — RAB, Y; = H. arborescens var. arborescens — C, G, WV; > H. arborescens
var. arborescens — F; > H. arborescens var. oblonga Torrey & A. Gray — F]

Hydrangea cinerea Small, Ashy Hydrangea. Rocky forests and rock outcrops, roadbanks, perhaps strictly or mostly
associated with mafic or calcareous rocks. May-July. Sw. NC, c. IN, c. IL, and c. MO south to n. SC, sc. AL, and c. AR. [=K, S,
W, Z; = H. arborescens ssp. discolor (Seringe) McClintock — RAB, Y; = H. arborescens var. discolor Seringe — C, G; = H. arborescens var.
deamii E. St. John - F]

*  Hydrangea paniculata Siebold, Panicle Hydrangea. Persistent after cultivation at old home-sites, sometimes appearing
naturalized; native of e. Asia. July-August. [=C, F, G, K, Pa]

Hydrangea quercifolia Bartram, Oakleaf Hydrangea. Native in hammocks, moist forests, also in disturbed areas, thickets,
or forests adjacent to urban or suburban areas. May-July. C. and sw. TN, south through w. GA, AL, and MS to Panhandle FL
and e. LA, scattered elsewhere as a remnant or escape from cultivation. Boufford & Wood (1977) describe a purportedly native
occurrence in nw. SC, but it seems more likely to be an escape from cultivation (R. Clark, pers. comm.). This southeastern native
is a spectacular garden plant, frequently planted, rarely escaping or persisting. [=C, F, G, K, S, WH]

A

Hydrangea radiata Walter, Snowy Hydrangea, Silverleaf. Rocky forests and rock outcrops, often common and conspicuous
on roadbanks. May-July. A Southern Appalachian endemic: sw. NC (in the valley of the French Broad River and to its
southwest), nw. SC, ne. GA, and se. TN, with outliers (perhaps escaped from cultivation?) in Stokes County, NC and Calhoun
County, SC. This attractive species is especially typical of the escarpment gorge region near the tricorner of NC, SC, and GA, in
the vicinity of the towns of Highlands, Cashiers, and Rosman, NC, where it is conspicuous along roadbanks. [=K, S, W, Z; = H.
arborescens ssp. radiata (Walter) McClintock — RAB, Y]

Philadelphus Linnaeus (Mock-orange)

A genus of 65 (or fewer) species, shrubs, of north temperate areas. The most recent monographer of the genus, Hu (1954-1955)
recognizes many species and varieties on the basis of minor differences in pubescence. Many of the recognized taxa are based
only on cultivated material. The native distributions of the varieties have little phytogeographic coherence, and several varieties
are often reported from the same site, suggesting that they reflect merely variation within a population (if genetically based at
all). For instance, Hu recognizes three varieties in P. hirsutus and five in P. inodorus, but these seem to be no more than forms.
As Hu writes, "the formerly recognized species, P. grandiflorus Willd., and P. laxus Schrad., are merely different forms of a
species with heterogeneous leaf shape, size, and margins. Fostered by growers, propagated and distributed through cuttings,
these forms have maintained their distinction in gardens since their discoveries. But when they are projected on the spectrum of
variations exhibited by a large number of specimens collected from the homeland of P. inodorus Linn. they appear to be nothing
but a few transitional forms. In this paper, these forms are treated as varieties." Hu's "varieties" should be treated as forms or
cultivars, if recognized at all. | have taken a conservative approach, though variation in several of our native species could use
additional study. References: Weakley & Henrickson in FNA (in press); Hu (1954-1956)=Z; A.E. Weakley (2002); Hufford in Kubitzki
(2004).

1 Axillary buds exposed above the petiole base (best observed in mature long-shoot leaves, not always visible in axils of young leaves or on
short-shoot leaves); twigs of the current year villous-hirsute; seeds not caudate; [subgenus Deutzioides, section Deutzioides].......... P. hirsutus
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1 Axillary buds contained within a distinct pouch directly below the petiole (best observed in mature, long-shoot leaves); twigs of the current
year glabrous; seeds with caudate tails about as long as the embryo; [subgenus Philadelphus].

2 Flowers 1-3 (-9) in a cymule; stamens 60-90; [subgenus Philadelphus, section Pauciflorus]............ccoecvverivineinnninsieseieseiins P. inodorus
2 Flowers 5-9 in a determinate raceme; stamens 20-50; [subgenus Philadelphus, section Philadelphus].
3 Bark of the current year brown, exfoliating in its second year; flowers fragrant...........ccccveevviereiinieiseneinee e P. coronarius
3 Bark of the current year gray, not exfoliating later; flowers not fragrant or only slightly SO.........ccccoceivviiveiiciiiiccc P. pubescens

*  Philadelphus coronarius Linnaeus, European Mock-orange. Cultivated (though moreso in the past than now), and
sometimes escaped or persisting around old homesites; native of Europe. May-July. P. coronarius is the most commonly
cultivated Philadelphus in our area, though it is currently considered rather old-fashioned. [= C, FNA, Pa]

Philadelphus hirsutus Nuttall, Hairy Mock-orange, Cumberland Mock-orange. Bluffs, rock outcrops, rocky woodlands,
often with seepage, over mafic or calcareous rocks. April-May; June-August. A Southern Appalachian species: sw. VA and KY
south and west to w. NC, TN, n. GA, and n. AL. P. sharpianus Hu, known from e. TN and nc. AR, is similar to P. hirsutus,
allegedly differing in the hypanthium glabrous (vs. more or less pubescent), the leaves strigose-pilose above, glabrous or sparsely
strigose or with the nerves only villous beneath (vs. scabrous-hirsute above, uniformly villous beneath); it is probably best
considered only a form of P. hirsutus. P. hirsutus is cultivated and it may escape outside of the range stated. [= RAB, C, F, FNA,
G, S, W; > P. hirsutus — K, Z; > P. sharpianus Hu — K, Z; > P. hirsutus var. intermedius Hu — Z; > P. hirsutus var. nanus Hu - Z; > P.
sharpianus Hu var. parviflorus Hu — Z]

Philadelphus inodorus Linnaeus, Appalachian Mock-orange. Rich forests and woodlands, rocky bluffs over mafic or
calcareous rocks, and also cultivated and persistent. April-May; June-August. VA and TN south to Panhandle FL (Gadsden,
Liberty, and Jackson counties), GA, and s. AL (and according to C, also in e. PA). P. floridus Beadle, known from nw. GA, is
similar to P. inodorus, allegedly differing in the pedicels and hypanthium pubescent (vs. glabrous); it is probably only a form of
P. inodorus. [= RAB, C, FNA, G, Pa, W, WH; > P. inodorus var. inodorus — F, S, Z; > P. inodorus var. carolinus Hu — Z; > P. inodorus var.
grandiflorus (Willdenow) A. Gray — F, Z; > P. inodorus var. laxus (Schrader) Hu — Z; > P. inodorus var. strigosus Beadle - S, Z; > P.
grandiflorus Willdenow — S; > P. gloriosus Beadle — S; > P. inodorus — K; > P. floridus Beadle - K, S, Z]

Philadelphus pubescens Loiseleur, Ozark Mock-orange, Hairy Mock-orange. Limestone bluffs. E. TN, KY, nw. GA
(Jones & Coile 1988), AL, MO, OK, and AR, west of the Blue Ridge. It has been documented from TN counties adjacent to both
VA and NC, and is likely to be found in VA, at least. [= FNA, Pa; > P. intectus Beadle — S; > P. latifolius Schrader ex A.P. de Candolle —
S; > P. intectus var. intectus — Z; > P. intectus var. pubigerus Hu — Z; > P. pubescens var. verrucosus (Schrader) Hu — Z; > P. pubescens var.
pubescens — K, Z; > P. pubescens var. intectus (Beadle) A.H. Moore - K]

o

322. LOASACEAE A.L. de Jussieu 1804 (Loasa Family) [in CORNALES]

A family of 20 genera and 260-330 species, mainly herbs, primarily of America. References: Weigend in Kubitzki (2004).

Mentzelia Linnaeus (Blazingstar)

A genus of about 80 species, herbs, shrubs, and trees, of America, especially in sw. United States and Mexico. References:
Weigend in Kubitzki (2004).

Mentzelia floridana Nuttall ex Torrey & A. Gray, Stickleaf. Hammocks, shell middens, dunes, other dry sands. Ne. FL
(Duval County) south to s. FL. [=K, S, WH]
323. BALSAMINACEAE A. Richard 1822 (Touch-me-not Family) [in ERICALES]

A family of 2 genera and 850-1000 species, primarily of the Old World tropics. References: Fischer in Kubitzki (2004).

Impatiens Linnaeus (Jewelweed, Touch-me-not, Snapweed, Balsam)

A genus of 850-1000 species, herbs and subshrubs, primarily tropical and north temperate Old World. References: Fischer in
Kubitzki (2004).

1 Corolla purple, pink, or white; plants 3-6 (-8) dm tall; stems puberulent or glabrous; [cultivated alien, rarely escaped].
2 Sepal spur strongly recurved; StEMS PUDEIUIBNT ..........cuiieiiieiceie ettt et sa e b e e e es e te e enees l. balsamina
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2 Sepal spur slightly curved; stems glabrous or with widely scattered hairs ............ccoovriiiiiiiiee s 1. walleriana
1 Corolla yellow or orange (rarely cream or white); plant mostly 5-25 dm tall; stems glabrous; [native].

3 Flowers orange (rarely orange-yellow or white); calyx spur (colored) 7-10 mm long, curved forward parallel to the calyx sac ....l. capensis

3 Flowers yellow (rarely cream or white); calyx spur (colored) 4-6 mm long, at a right angle to the calyX Sac ..........cccocvevvrcreenennne 1. pallida

*  Impatiens balsamina Linnaeus, Garden Balsam. Frequently cultivated, sometimes escaped as a waif or "throw-out"; native
of s. Asia. June-November. [=RAB, C, F, G, K, Pa, S, WH, WV]

Impatiens capensis Meerburgh, Orange Jewelweed, Orange Touch-me-not, Spotted Touch-me-not. Moist forests,
bottomlands, cove forests, streambanks, bogs. May-November. NL (Newfoundland) west to SK, NT, and BC, south to SC,
Panhandle FL, AL, TX, CO, ID, and OR. Within the portion of our area where . capensis and 1. pallida overlap, the two species
often occur in mixed populations. 1. capensis tends to have the leaf apices and crenulations more rounded than I. pallida, but the
character is overlapping and variable. [=RAB, C, F, GW, K, Pa, W, WV; = . biflora Walter - G, S]

Impatiens pallida Nuttall, Yellow Jewelweed, Yellow Touch-me-not, Pale Touch-me-not. Cove forests, streambanks,
seepages, moist forests, bogs, roadsides. July-September. NS and QC west to SK, south to e. VA, wec. NC, TN, WV, MO, and
OK. [=RAB, C,F, G, GW, K, Pa, S, W, WV]

*  Impatiens walleriana Hooker f., Garden Impatiens. Suburban woodlands, weakly spreading from horticultural plantings;
native of Africa. [= K, WH]

F A

327. POLEMONIACEAE A.L. de Jussieu 1789 (Jacob's-ladder Family) [in ERICALES]

A family of 18 genera and 350-380 species, herbs, vines, and shrubs (rarely trees), mainly of temperate North America, but
extending into tropical America and also in Eurasia. References: Wilson (1960a); Grant (1997); Grant (1998); Prather, Ferguson, &
Jansen (2000); Wilken in Kubitzki (2004).

1 Leaves SImpIe; [triDE POIBMONIAE] ......cveiiteieiiieisiet ettt ettt se et e et e s s e s et e seeseebe e e s e st e st s et e s e e b e ns et e e be e es e b e seeseneesensenenteen 5. Phlox
1 Leaves compound.
2 Leaf segments ovate or elliptic, 5-16 mm wide; corolla blue; [tribe POlEMONIe].........c.covvviiiereiiieiciesesee e 4. Polemonium
2 Leaf segments linear, most ca. 1 mm wide; corolla red, yellow, blue, or white; [tribe Gilieae]
3 Inflorescences elongate; fIOWETS red OF YEIIOW ........c.ciiiiiiiiiiiiitie et ettt 3. Ipomopsis
3 Inflorescences spherical; flowers blue or white.
4 Inflorescence bracts not spinose; inflorescence on a long peduncle; flowers blue; plant 1-9 dm tall.........cooeiviiicinnicenne. 1. Gilia

4 Inflorescence bracts spine-tipped; inflorescence not long-pedunculate, subtended by bracts; flowers white; plant <1 dmtall...............
........................................................................................................................................................................................... 2. Navarretia

1. Gilia Ruiz & Pav6n 1794 (Gilia)
A genus of about 40 species, herbs, of w. North America.
Gilia capitata Sims ssp. capitata, Bluehead Gilia. Disturbed areas, uncommonly cultivated; native of nw. North America.

Reported for Hampshire County, WV (Harmon, Ford-Werntz, & Grafton 2006). [= K]

2. Navarretia Ruiz & Pavon 1794 (Navarretia)
A genus of ca. 30 species, herbs, of w. North America and South America. References: Wilken in Kubitzki (2004).
*  Navarretia intertexta (Bentham) Hooker ssp. propinqua (Suksdorf) Day, Needle-leaf Pincushion-plant. Disturbed areas;
native of w. North America. [= K]

3. Ipomopsis Michaux 1803 (Standing-cypress)
A genus of about 30 species, herbs, mainly of w. North America (1 species in se. North America, 1 in w. South America); an

example of the affinities of the Sandhill flora to that of the dry sw. United States. References: Grant (1956)=Z; Wilken in Kubitzki
(2004).
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Ipomopsis rubra (Linnaeus) Wherry, Standing-cypress. Sandhills, sand rims of Carolina bays, dolomitic glades and
woodlands, dunes, roadbanks, disturbed areas. June-August; August-September. Sc. NC south to c. peninsular FL, west to TX
and OK, spread from cultivation in other areas to the north (including sites in the Piedmont and Mountains of GA and NC). [=
RAB, K, W, WH, Z; = Gilia rubra (Linnaeus) A.A. Heller - C, F, G, S]

4. Polemonium Linnaeus 1753 (Jacob's-ladder)

A genus of about 25 species, of temperate regions of North America and Eurasia. References: Worley, Ghazvini, & Schemske (2009);
Davidson (1950); Wilken in Kubitzki (2004).

1 Stamens exserted 5-7 mm from the corolla; flowers in a compact panicle, the pedicels usually shorter than the calyx; flowering in July...........
...................................................................................................................................................................................................... P. vanbruntiae
1 Stamens included in the corolla; flowers in a diffuse, corymbiform panicle, the pedicels usually longer than the calyx; flowering in April-

May.
2 Inflorescence minutely puberulent; corolla 12-16 MM 10NJ .......ccoiiiiiiiiriieiree e e P. reptans var. reptans
2 Inflorescence densely glandular-villous; corolla 8-12 (-13) MM I0NG .....coveiiiiiiiiiieeeree s P. reptans var. villosum

Polemonium reptans Linnaeus var. reptans, Spreading Jacob's-ladder. Moist, nutrient-rich forests, such as bottomlands and
rich slopes. April-May; June. NY west to MN, south to VA, nc. NC, nw. GA, AL, and e. OK. [=C, K; <P. reptans - RAB, F, G,
Pa, S, W, WV]

Polemonium reptans Linnaeus var. villosum E.L. Braun. Moist forests. Appalachian Plateau and vicinity, in s. OH and e.
KY. [=C, K; <P. reptans - F, G]

Polemonium vanbruntiae Britton. Calcareous fens, swamps, and streambanks. May-July. ME, VT, and n. NY south to se.
PA, sw. PA, and e. WV. [= K; = P. van-bruntiae - C, F, G, Pa, WV, orthographic variant]

o o o o o

5. Phlox Linnaeus 1753 (Phlox)

A genus of about 70 species, herbs (and creeping subshrubs), of temperate North America (with 1 species in ne. Asia).
References: Wherry (1955)=Z; Ferguson, Kramer, & Jansen (1999); Wilken in Kubitzki (2004). Key based on C and Z.

1 Stems woody or suffrutescent, trailing or decumbent; leaves to 25 mm long (-60 mm long in P. bifida), to 3 (-5) mm wide, generally with
short-shoots or fascicles of leaves in the axils of leaves of the sterile shoots.
2 United portion of the style 5-12 mm long, the cleft portion ca. 1 mm long.
3 Larger leaves > 3 cm long; nodes 4-5, spaced; petals deeply notched, the notch 1.5-5 MM deep.......cccceevverveiirerirereinveeee e P. bifida
3 Larger leaves < 2.5 cm long; nodes >6, crowded; petals shallowly notched, the notch 0.5-3 mm deep........cccccevvvvvvivciviennnne. P. subulata
2 United portion of the style 1.5-4 mm long, the cleft portion 0.5-2 mm long.
4 Fertile shoots (10-) 15-30 cm tall; upper leaves oblong-lanceolate, up to 12-25 mm long, 1.5-3 mm wide on sterile shoots, 2.5-5 mm
wide on fertile shoots; pubescence of the inflorescence mostly with conspicuously glandular tips ..............cccccoevuee. P. nivalis var. hentzii
4 Fertile shoots (3-) 8-12 (-15) cm tall; upper leaves linear-lanceolate, up to 8-12 mm long, 0.5-1.5 mm wide on sterile shoots, 1.5-3 mm
wide on fertile shoots; pubescence of the inflorescence mostly with finely glandular tips P. nivalis var. nivalis
1 Stems herbaceous, erect or decumbent; leaves (at least the larger) > 25 mm long and/or > 5 mm wide, generally lacking axillary fascicles of
leaves.
5 Style short, 1-4 mm long, the united portion 1-1.5 (-2)x as long as the cleft portion; stamens shorter than the corolla tube (thus included).
6  Upper leaves alternate; annual; corolla red, white, or variegated; [alien, mostly naturalized in dry sandy soils of roadsides, fields, and
TISEUMDEA AIEAS] ...ttt ettt b bbbt b bbb e bk R b e e RS b e e h £ bR £ bt b e b £ e b e e b e e b et e b e b e b e ek et e b e ne et b e P. drummondii
6 Upper leaves opposite or subopposite; perennial; corolla blue, lavender, or pink; [native, mostly of forests, woodlands, or roadbanks].
7 Sterile shoots rooting at the nodes; leaves broad-elliptic, ca. 2-3x as long as wide; sepals acuminate to very slightly awned, the awn
0-0.5 MM 10Ng; COrOlIa tUDE GIADTOUS ........cuiieiiitiiiee ettt ettt b e bt e bt eb e b e enan P. divaricata
7  Sterile shoots not rooting at the nodes; leaves lanceolate to linear, ca. 4-10% as long as wide; sepals awned, the awn 0.5-3.0 mm long;
corolla glabrous, pilose, or glandular-pubescent.
8 Cymes open, the lowest branches elongate, > 1 cm long; corolla usually glandular-pubescent or pilose (rarely glabrous); pedicels
1-8 (-12) mm long
9 Leaves largest below the middle Of the SEEM ..o P. floridana
9  Leaves largest above the midpoint Of the STEIM .........coiiiiii e e P. pilosa
8 Cymes compact, the lowest branches short, < 0.5 cm long; corolla glabrous; pedicels 1-6 mm long.
10 Leaves and bracts oblong-elliptic to lanceolate, acute to obtuse (rarely acuminate), the larger 20-40 (-50) mm long, 4-8 (-12)
mm wide, ca. 5x as long as wide; bracts below the inflorescence hiding the CalyCes ..........ccccveviiniiiiiiiieicire P. amoena
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10 Leaves and bracts linear to lanceolate, acuminate, the larger 35-45 mm long, 3-5 mm wide, ca. 10x as long as wide; bracts
below the inflorescence NOt hidiNg the CAIYCES ........cvevieieiiiee e nnens P. lighthipei
5 Style long, (12-) 14-26 mm long, the united portion 3-30% as long as the cleft portion; stamens equaling or exceeding the corolla tube (thus
in part exserted).
11 Plants forming colonies by rhizomes, stolons, and/or prostrate sterile shoots with evergreen to semi-evergreen leaves; flowering shoots
1-4 (-5) dm tall.
12 Plants with rhizomes and stolons tipped with clustered, evergreen, linear to lanceolate leaves 3-12 cm long, 5-10 (-12) mm wide.......
.............................................................................................................................................................................................. P. buckleyi
12 Plants with prostrate sterile shoots with scattered, semi-evergreen, spatulate to obovate leaves 1.5-4.5 cm long, 5-16 mm wide...........
.......................................................................................................................................................................................... P. stolonifera
11 Plants not colony-forming by rhizomes or stolons; flowering shoots (3-) 5-20 dm tall.
13 Leaf margin ciliate-serrulate; lateral veins of the leaves readily apparent, these joining to form a connecting vein parallel to the leaf

margin.
14 Bracts of the inflorescence pubescent with glandular hairs; corolla tube glabrous; leaves opposite; nodes usually 8-15; leaves
USUAITY 2-3X @S 1ONG 8S WIGE ......cuvitiiieiieteiet ettt bbbttt bbbt b bbbttt r s P. amplifolia
14 Bracts of the inflorescence pubescent with non-glandular hairs; corolla tube pubescent (rarely glabrous); leaves subopposite (at
least near the inflorescence); nodes usually 15-40; leaves usually 3-4x as [ong as Wide...........cccooueeernriiiinsccnnnnan, P. paniculata
13 Leaf margin smooth or slightly rough; lateral veins of the leaves not readily apparent, not forming a connecting vein parallel to the
leaf margin.

15 Flowering shoots arising from decumbent stems; nodes below the inflorescence 3-7
16 Sterile, decumbent Stems SNOIt; NOAES (3-) 4 (55) .1 vererveieririeieerieiete st sie ettt sttt st e sbeseesesbe e sesberesse e etenaenes P. ovata
16 Sterile, decumbent stems elongate; NOUES (5-) B (=7) .veveverirruereiririeieee ettt ettt P. pulchra
15 Flowering shoots arising from rhizomes; nodes below the inflorescence 7 or more.
17 Cymes several, the lower on rather short and uniform peduncles, thus the inflorescence as a whole subcylindric in outline.
18 Nodes 7-15, well-spaced; upper leaves oblong to ovate, cordate at the base; flowering early summer ............ccccooviiiiiinnens
......................................................................................................................................................... P. maculata var. maculata
18 Nodes 16-35, crowded; upper leaves lanceolate to ovate-oblong; truncate to subcordate at the base; flowering late summer ...
..................................................................................................................................................... P. maculata var. pyramidalis
17 Cymes solitary or several, if several then the lower on long peduncles, thus the inflorescence as a whole broadly rounded or
even flat-topped.
19 Calyx subcylindric, the sepals fairly broad, with a rather weak midrib, the junction-membranes thin, narrow, becoming

MArKEAlY PHCAIE-KEEIEA .......c.euiieieitiiieie ettt bbbttt b ket e P. carolina
19 Calyx subcampanulate, the sepals narrow with a well-developed midrib, the junction-membranes firm, broad and flat (to
SHGhtlY PIICALE-KEEIBA) ...ttt bbbttt bbb e P. glaberrima

Phlox amoena Sims, Hairy Phlox, Chalice Phlox. Dry woodlands and forests, roadbanks, sandhills. April-June; June-July.
W. NC west to s. KY, south to n. FL and MS. [=C,F, G, S, W; = P. amoena ssp. amoena — K, Z; < P. amoena — RAB, WH (also see P.
lighthipei)]

Phlox amplifolia Britton, Broadleaf Phlox. Moist forests, particularly over mafic rocks. July-August. W. VA west to s. IN
and se. MO, south to w. NC, AL, and n. AR. [=RAB, C,F, G, K, S, W, WV, Z]

Phlox bifida Beck, Ten-point Phlox. Cliffs, rock outcrops, dry rocky or sandy sites. MI west to MN, south to ¢. TN
(Chester, Wofford, & Kral 1997) and nw. AR. [= Phlox bifida Beck ssp. bifida — K, Z; > Phlox bifida Beck ssp. stellaria (A. Gray) Wherry
- K, Z; > Phlox bifida Beck var. bifida - C, F, G; > P. bifida var. cedraria (Brand) Fernald — C, F, G; > Phlox bifida Beck var. stellaria (A. Gray)
Wherry - G, K, Z]

Phlox buckleyi Wherry, Swordleaf Phlox, Shale-barren Phlox. Shale woodlands and woodland edges, shaley roadbanks.
May-June. Endemictow. VAande. WV. [=C,F, G, K, W, WV, Z]

Phlox carolina Linnaeus, Carolina Phlox, Thick-leaf Phlox, Giant Phlox. Forests, woodlands, woodland borders, barrens.
May-July. VA, WV, IL and MO south to s. GA, s. AL, s. MS, se. LA and e. TX. [=RAB, G, S, W; < P. glaberrima - C; > P. carolina
ssp. alta Wherry — K, Z; > P. carolina ssp. angusta Wherry — K, Z; > P. carolina ssp. carolina — K, Z; > P. carolina ssp. turritella Wherry - K,
7]

Phlox divaricata Linnaeus, Eastern Blue Phlox, Timber Phlox. Moist deciduous forests in circumneutral soils. April-May.
VT and QC west to MN, south to e. NC, GA, Panhandle FL, and TX. [=RAB, S, W, WH, WV; > P. divaricata var. divaricata - C, F,
G; > P. divaricata var. laphamii A.W> Wood - C, F, G; > P. divaricata ssp. divaricata — K, Pa, Z; > P. divaricata ssp. laphamii (A.W. Wood)
Wherry - K, Pa, Z]

R A ER L

*  Phlox drummondii Hooker, Annual Phlox, Drummond Phlox. Dry sandy soils of roadsides, fields, disturbed areas; native
of TX. April-July. Wherry recognized 3 subspecies in P. drummondii, all endemic to TX; it does not seem meaningful to try to
distinguish infraspecific taxa in our area, since our plants are the progeny of various cultivars derived from hybrids and selections
of the wild taxa. [=RAB, F, G, S, WH; > P. drummondii spp. drummondii - K, Z]
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Phlox floridana Bentham. Sandhills. Sw. GA and se. AL south to FL Panhandle and nw. peninsular FL. [=K, S, WH, Z]

Phlox glaberrima Linnaeus, Smooth Phlox. Wet forests and woodlands, especially bottomlands. April-June; June-July.
MD, OH, IN, IL, WI, and MO south to Panhandle FL, LA, and OK. [=F, G, S, W; > P. glaberrima ssp. glaberrima - RAB, K, Z; > P.
glaberrima ssp. triflora (Michaux) Wherry — RAB, K, Z; > Phlox glaberrima Linnaeus ssp. interior (Wherry) Wherry — K, Z; > Phlox
glaberrima Linnaeus var. interior Wherry — F; > P. carolina Linnaeus var. triflora (Michaux) Wherry — F; > Phlox glaberrima Linnaeus var.
interior Wherry; < P. glaberrima — C, WH]

Phlox lighthipei Small, Lighthipe's Phlox. Dry to moist sandy soils. April-May; June-July. S. SCsouthton. FL. [=S;=P.
amoena ssp. lighthipei (Small) Wherry — K, Z; < P. amoena - RAB, WH]

Phlox maculata Linnaeus var. maculata, Northern Meadow Phlox. Moist forests and openings. June-July. S. QC west to
MN, south to ¢. NC, KY, and IA. [=F, G, WV; = P. maculata ssp. maculata - K, Z; < P. maculata - C, Pa, S]

Phlox maculata Linnaeus var. pyramidalis (J.E. Smith) Wherry, Leafy Meadow Phlox. Moist forests and openings. July-
September. PA, OH, s. IN, and se. MO, south to NC, n. GA, and TN. [= P. maculata ssp. pyramidalis (J.E. Smith) Wherry - RAB, K,
Z; = P. maculata var. purpurea Fernald — F, G, WV; < P. maculata — C, Pa, S]

aF & g

Phlox nivalis Loddiges ex Sweet var. hentzii (Nuttall) Wherry, Trailing Phlox. Rock outcrops, thin soils of rocky
woodlands, roadbanks. March-May. Sc. VA west to n. AL, south to ¢. peninsular FL and s. AL. [=RAB; <P. nivalis—C, F, S, W,
WH; < P. hentzii — G; = P. nivalis ssp. hentzii (Nuttall) Wherry — K, Z]

Phlox nivalis Loddiges ex Sweet var. nivalis, Pineland Phlox. Sandhills, other dry woodlands, roadbanks. March-May.
Nc. NC south to Panhandle FL. A third taxon, P. nivalis ssp. texensis Lundell is endemic in e. TX. [= RAB; <P.nivalis-C, F, S,
W, WH; < P. hentzii — G; = P. nivalis ssp. nivalis — K, Z]

Phlox ovata Linnaeus, Mountain Phlox, Appalachian Phlox, Allegheny Phlox. Moist forests, woodlands, woodland borders,
and barrens. May-June; July. PAto NC and ne. TN in the Appalachians; disjunct in OH and IN. See Locklear (2011) for a
discussion of the nomenclatural issue involving P. ovata and P. latifolia. [=RAB, C,F, G, Pa, S, W, WV, Z; = Phlox latifolia Michaux
-K1]

Phlox paniculata Linnaeus, Garden Phlox. Streambanks, moist forests, woodlands, and woodland borders. July-August;
September. S. NY west to IL and MO, south to e. NC, w. SC, n. GA, n. MS, and AR. [=RAB,C,F, G, K, Pa, S, W, WV, Z]

Phlox pilosa Linnaeus, Downy Phlox. Dry to mesic woodlands and forests, roadbanks. April-May; May-June. PA west to
se. ND, south to c. peninsular FL and TX. [=Pa, RAB, S, W, WH; > P. pilosa ssp. pilosa - K, Z; > P. pilosa Linnaeus ssp. detonsa (A.
Gray) Wherry - K, Z; > P. pilosa Linnaeus ssp. deamii Levin — K; > P. pilosa Linnaeus ssp. ozarkana (Wherry) Wherry — K, Z; > P. pilosa var.
pilosa - C, F, G; < P. pilosa — RAB, S, W, WH]

fErre

Phlox pulchra Wherry, Alabama Phlox. {habitat} Endemic to c. AL. [= K] {add to synonymy}

Phlox stolonifera Sims, Creeping Phlox. Moist forests. April-May; May-June. PA and s. OH south to w. NC, n. GA, and
e. TN, essentially a Southern and Central Appalachian endemic. This species is sometimes locally abundant, as in parts of Great
Smoky Mountains National Park. [=RAB, C,F, G, K, Pa, S, W, WV, Z]

Phlox subulata Linnaeus, Moss Phlox, Mountain-pink. Dry and exposed rock outcrops, rocky flood-scoured riversides, dry
woodlands over a wide variety of rocks, shale barrens. April-May. NY and OH south to w. NC and TN; escaped or naturalized
more widely from horticultural use. Infraspecific taxa that are sometimes recognized seem poorly correlated with morphology nd
geography. [=Pa, RAB, S, W; > P. subulata var. australis — G; > P. subulata var. setacea (Linnaeus) Brand — C; > P. subulata var. brittonii —
F, WV; > P. subulata ssp. australis (Wherry) Wherry — K, Z; > P. subulata ssp. brittonii (Small) Wherry — K, Z; > P. brittonii Small - S; > P.
subulata var. subulata — C, F, WV; < P. subulata var. subulata — C (also see var. brittonii); > P. subulata var. ciliata Wherry — G; > P. subulata
ssp. subulata - K, Z]

330. PENTAPHYLACACEAE Engler 1897 (Pentaphylax or Sakaki Family) [in ERICALES]
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A family of 12 genera and ca. 340 species, of the tropics and subtropics (a few of warm temperate areas), mainly of Asia and
America. There is nomenclatural dispute over whether to use the name Pentaphylacaceae (which is conserved) or the older
Ternstroemiaceae. References: Weitzman, Dressler, & Stevens in Kubitzki (2004).

Ternstroemia Mutis ex Lianneus f. 1782 (Saintedwood)

A genus of about 90 species, shrubs and trees, native of tropical and subtropical Asia, Africa, and America. References: Ming &
Bartholomew 2007)=Z.

*  Ternstroemia gymnanthera (Wight & Arnott) Beddome, Ternstroemia. Moist forests and bluffs; native of e. and se. Asia
(China south into se. Asia). Locally and aggressively naturalizing at Kalmia Gardens, Coker College, Hartsville, Darlington
County, SC, where perhaps planted as long ago as the 1930s. Material cultivated and naturalizing in the se. United States does
not key perfectly to T. gymnanthera, and may represent other species (such as T. luteoflora L.T. Ling), hybrids, or horticultural
selections out of the normal morphological range of wild T. gymnanthera, as described in the Flora of China (Ming &
Bartholomew 2007). [= K1, K2, Z]
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331. SAPOTACEAE A.L. de Jussieu 1789 (Sapodilla Family) [in ERICALES]

A family of about 53-54 genera and 1100-1250 species, trees and shrubs, primarily tropical (rarely temperate), of Old World and
New World. References: Elisens, Whetstone, & Wunderlin in FNA 2009); Pennington in Kubitzki (2004); Govaerts, Frodin, & Pennington
(2001).

Sideroxylon Linnaeus 1754 (Bumelia, Buckthorn, Bully)

As defined broadly by Pennington (1991), Sideroxylon includes about 75 species, widely distributed in the New World and Old
World Tropics (our species are the northern tip of a "tropical iceberg™). Pennington found that no consistent set of characters
could be used to separate Bumelia from other New World genera (such as Mastichodendron and Dipholis), and that the New
World segregate genera were also not separable from several Old World genera. The Linnaean Sideroxylon has nomenclatural
priority. References: Elisens & Jones in FNA (2009); Clark (1945)=V; Cronquist (1945)=Q; Pennington (1991)=Z; Godfrey (1988)=Y;
Govaerts, Frodin & Pennington (2001)=X; Allison (2006)=U. Key adapted from Y.

1 First-year twigs persistently pubescent; leaves pubescent beneath with appressed to tomentose hairs, ranging in color (depending partly on
age) from silvery through coppery to dark brown;.

2 Mature leaves densely pubescent beneath, the hairs sericeous, matted and shiny; leaves 2-5 (-7) cm long, 0.5-2 (-3) cm wide.......... S. tenax
2 Mature leaves pubescent beneath, the hairs woolly-tomentose, neither matted nor shiny; leaves 1-10 cm long, 0.5-4 cm wide.
3 Low shrub, 0.1-0.3 (-1) m tall, clonal from subterranean stems; berries (8-) 10-13 MM IONG .......ccverriirerniinenineieeres S. rufohirtum
3 Shrub or small tree, to 12 m tall, sometimes multistemmed but not extensively clonal; berries 6-8 mm long.
4 Leaf pubescence persistently taWNY OF TeA ..........ccoieiriririiiiiec e S. lanuginosum ssp. lanuginosum

4 Leaf pubescence slightly tawny when leaves are first emerging, later becoming gray or white ...... S. lanuginosum ssp. oblongifolium
1 First-year twigs pubescent when young, soon becoming glabrous or nearly so; leaves glabrous, glabrate, or sparsely pubescent beneath with
appressed blond hairs or cottony white hairs (or densely appressed metallic-silvery pubescent in S. alachuense).
5 Low shrub, 0.1-0.5 (-1) m tall, clonal from subterranean stems; leaves 1-4 (-5.2) cm long; [endemic to xeric sands in GA] .........ccccovvereenne.
.............................................................................................................................................................................................. S. macrocarpum
5 Shrub or small tree, to 20 m tall, sometimes multistemmed but not extensively clonal; leaves 1-12 (-15) cm long; [collectively
widespread].
6 Lower leaf surface with dense, metallic-silvery, appressed pubescence; stems of shoots of the season pale gray or silvery ..........c.cc.cc......
............................................................................................................................................................................................... S. alachuense
6  Lower leaf surface glabrous or glabrescent, green; {stems...}.
7 Leaf blade N0t CONSPICUOUSIY TEEICUIALE. .......c.eviiiiiiiiieieie ettt bbbt S. celastrinum
7  Leaf blade conspicuously reticulate (see below).
8 Upper surfaces of the mature leaf blades faintly and coarsely reticulate-veined (at 20x or greater magnification), the veins of the
reticulum not at all raised, usually somewhat impressed, and, although pale, not bony-cartilaginous...............ccccccoreuenene. S. thornei
8  Upper surfaces of the mature leaf blades notably finely reticulate-veined (at 20x or greater magnification), the veins of the
reticulum usually raised above the enclosed islets, and bony-cartilaginous in contrast to the green islets.
9 Larger leaf blades 8-12 (-15) cm long; large shrub or small tree, the stem usually solitary; berries 10-15 mm long, 10-12 mm in
diameter; [of NC, SC, and VA and SOUTNWAIT] .......ccueiiirieirieiiieisees sttt sttt bbbt e S. lycioides
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9  Larger leaf blades 2-5 (-7) cm long; small to large shrub, usually multi-stemmed; berries 5-8 mm long, ca. 5 mm in diameter;
[Of SC and SOULNWAIT] .......cvieiiiictee bbb S. reclinatum ssp. reclinatum

Sideroxylon alachuense L.C. Anderson, Alachua Bully, Silver Buckthorn. Sandy hammocks, shell middens. S. GA south
to c. peninsular FL. [=FNA, K; = Bumelia anomala (Sargent) R.B. Clark — V, Y; = S. alachense — X, misspelled; = B. lanuginosa (Michaux)
Persoon var. anomala Sargent]

Sideroxylon celastrinum (Kunth) T.D. Pennington, Saffron-plum. Sandy hammocks. Peninsular FL (immediately south of
our area), s. AL, s. TX, south through Mexico and Central America to n. South America; West Indies. [= FNA, K2, WH, X; =
Bumelia celastrina Kunth]

Sideroxylon lanuginosum Michaux ssp. lanuginosum, Eastern Gum Bumelia, Eastern Gum Bully. Mesic to floodplain
forests. E. GA south to nc. FL, west to LA. Other subspecies are more western. Reported for SC by Kartesz (1999)
{investigate}. [= FNA, X; > S. lanuginosum ssp. lanuginosum — K; > S. lanuginosum ssp. albicans (Sargent) Kartesz & Gandhi - K; =
Bumelia lanuginosa ssp. typica Q; < Bumelia lanuginosa (Michaux) Persoon — S; > B. lanuginosa var. lanuginosa — V; > B. rufa Rafinesque —
V; = B. lanuginosa ssp. lanuginosa — Y; < S. lanuginosum — Z]

Sideroxylon lanuginosum Michaux ssp. oblongifolium (Nuttall) T.D. Pennington, Western Gum Bumelia, Western Gum
Bully. Hammocks and mesic to dry forests. AL and KY west to KS, OK, and TX. [= FNA, K, X; = Bumelia lanuginosa (Michaux)
Persoon var. oblongifolia (Nuttall) R.B. Clark — C, F, G, V; = Bumelia lanuginosa ssp. oblongifolia (Nuttall) Cronquist var. oblongifolia (Nuttall)
R.B. Clark — Q; < S. lanuginosum — Z]

Sideroxylon lycioides Linnaeus, Buckthorn Bumelia, Buckthorn Bully. Maritime forests, maritime scrub, river bluffs,
swamp margins, usually in circumneutral soil (over shell hash, coquina limestone, marl, or limestone), in the Piedmont and
Mountains in rich, mesic forests over mafic or calcareous rocks. June-July; September-October. Se. VA south to Panhandle FL,
west to se. TX, north in the interior to s. IN, s. IL, and se. MO, mostly on the Coastal Plain, but extending (in our area in NC and
SC) to the upper Piedmont and north in the interior (primarily on limestone) to KY and TN. This species is extremely variable in
leaf shape; though described in most works as up to 10-12 cm long and up to 4 cm wide, the leaves can be to 15 cm long and 8
cm wide. The leaf apex can be acuminate, acute, rounded, or notched. [= FNA, K, X, Z; = Bumelia lycioides (Linnaeus) Persoon —
RAB, C, G, GW, S, Y; > B. lycioides var. lycioides — F, VV; > B. lycioides var. virginiana Fernald — F, V; > B. lycioides var. ellipsoidalis R.B.
Clark - V; > B. smallii R.B. Clark — F]

Sideroxylon macrocarpum (Nuttall) J.R. Allison, Big-fruited Buckthorn, Ohoopee Bumelia, Ohoopee Bully. Longleaf pine
sandhills. Endemic to sc. GA (Appling, Candler, Emanuel, Evans, Jeff Davis, Laurens, Long, Montgomery, Pierce, Tattnall,
Toombs, Treutlen, and Wheeler counties). [= FNA, U; < B. reclinata (Michaux) Ventenat var. reclinata — Q, Y; < B. reclinata - V; =
Bumelia macrocarpa Nuttall]

-J'-'-"I'J'

Sideroxylon reclinatum Michaux ssp. reclinatum, Smooth Bumelia, Florida Bully. Floodplain forests and river margins.
Ssp. reclinatum ranges from s. SC and se. GA south to s. peninsular FL. Ssp. austrofloridense (Whetstone) Kartesz & Gandhi [=
K; Bumelia reclinata (Michaux) Ventenat var. austrofloridensis Whetstone] occurs in peninsular FL. [= FNA, K, X; > Bumelia
reclinata — S; > B. microcarpa Small — S; < B. reclinata (Michaux) Ventenat var. reclinata— Q, Y; < B. reclinata — V; < S. reclinatum — Z]

Sideroxylon rufohirtum Herring & Judd, Red-haired Bully. Hammocks. Endemic to FL: ne. FL south to c. peninsular FL.
[= FNA,; = S. reclinatum Michaux ssp. rufotomentosum (Small) Kartesz & Gandhi - K, X; = Bumelia rufotomentosa Small -V, S, Y; = B.
reclinata (Michaux) Ventenat var. rufotomentosa (Small) Cronquist — Q]

Sideroxylon tenax Linnaeus, Tough Buckthorn, Tough Bumelia, Tough Bully. Maritime scrub, maritime forests, also
inland in hammocks. May-June; September-October. Se. NC south to s. peninsular FL. [= FNA, K, X, Z; = Bumelia tenax
(Linnaeus) Willdenow — RAB, Q, V, Y; > B. tenax — S; > B. lacuum Small - S]

Sideroxylon thornei (Cronquist) Pennington, Thorne's Bumelia, Swamp Bumelia. Bottomlands and limesink depressions,
particularly over calcareous substrates. May-June; August-early October. Ne. GA south to Panhandle FL, and west to AL. The
validity of this species has been supported by Anderson (1996). [= FNA, K, X, Z; = Bumelia thornei Cronquist — Y]

332. EBENACEAE Gilrcke 1891 (Ebony Family) [in ERICALES]

A family of 2-6 genera and 500-600 species, trees and shrubs, distributed in tropical and subtropical (rarely warm temperate)
regions. References: Eckenwalder in FNA (2009); Wallnofer in Kubitzki (2004).

Diospyros Linnaeus 1753 (Persimmon)
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A genus of 500-600 species, trees and shrubs, of tropical and subtropical regions (with very few exceptions). The genus includes

a variety of tropical trees called ebony in the wood trade. References: Eckenwalder in FNA (2009); Spongberg (1977)=Z; Wallnofer in
Kubitzki (2004).

Identification notes: Seedlings and fire sprouts are superficially very similar to Nyssa sylvatica, but can be separated in the following ways:
bundle scar 1 per bud scar, narrowly crescent-shaped (vs. Nyssa with 3 distinct, circular, bundle scars arranged in a broad V pattern), leaves never
with teeth (vs. Nyssa leaves sometimes with a few irregular teeth), leaves glabrate to tomentose with curly hairs (vs. glabrous or with a few
straight, forward-pointing hairs), leaves with sessile to short-stipitate glands on upper surface of midrib and outer petiole, later becoming necrotic
spots (vs. leaves without glands).

1 Twigs stout, reddish-pubescent; fruits to 10 cm in diameter; [cultivated alien] ...........ocooiiriiiiiii s [D. kaki]
1 Twigs slender, glabrous or with gray pubescence; fruits to 4 cm in diameter; [NatiVe]..........ccovireiiiiiiiie e D. virginiana

*  Diospyros kaki Linnaeus f., Kaki, Kaki-plum, Japanese Persimmon. Rarely grown in our area for its fruits, which are much larger than D.
virginiana (to 9 cm in diameter). [= FNA, Z] {not mapped; rejected as a component of our flora}

Diospyros virginiana Linnaeus, American Persimmon, Possumwood. Dry woods, sandhills, disturbed places, floodplain
and mesic forests, fencerows. May-June; September-December (and persisting). CT, PA, OH, IN, IL, MO, and e. KS south to s.
FL and TX. East of the Mississippi River, D. virginiana var. virginiana has leaves cuneate to rounded at the base, and glabrous
or glabrescent; mostly west of the Mississippi River and perhaps eastward along the Coastal Plain, D. virginiana var. pubescens
(Pursh) Dippel has leaves subcordate, and persistently pubescent. Though these differences seem relatively trivial, they are
consistent, geographically correlated, and may be worthy of varietal recognition. Persimmons are famous for their sweet and
edible fruits, and infamous for the bitter-astringency of the not fully ripe fruit. The species is dioecious, the male trees appear to
reach a greater size than the females. The wood is one of the heaviest and hardest in e. North America. [= RAB, FNA, GW, K, Pa,
W, WH, WV; > D. virginiana var. virginiana — C, F, G, Z; > D. virginiana var. pubescens (Pursh) Dippel; > D. virginiana— S; > D. mosieri
Small - S]
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333. PRIMULACEAE Ventenat 1799 (Primrose Family) [in ERICALES]

As broadly circumscribed to include Myrsinaceae and Samolaceae, cosmopolitan in distribution. Following the discovery that
various herbaceous and largely temperate genera (Lysimachia, Trientalis, Anagallis, Samolus, etc.) traditionally placed in
Primulaceae actually were more closely related to the largely tropical and woody Myrsinaceae, various authors, including
Kéllersjo, Bergqvist, & Anderberg (2000) and Martins, Oberprieler, & Hellwig (2003) proposed the transfer of Lysimachia,
Anagallis, and Trientalis to Myrsinaceae and of Samolus to Theophrastaceae. APG Il (2009) alternatively merges Samolaceae
and Myrsinaceae into Primulaceae, and recognizes variation at the subfamilial and tribal ranks; this approach is followed here.
References: Cholewa in FNA (2009); Cholewa & Kelso in FNA (2009); Cholewa, Pipoly, and Ricketson in FNA (2009); Channell & Wood
(1959); APG 111 (2009); Kallersjo, Bergqvist, & Anderberg (2000); Martins, Oberprieler & Hellwig (2003); Anderberg in Kubitzki (2004); Stahl
in Kubitzki (2004), Stahl & Anderberg in Kubitzki (2004). [including MYRSINACEAE and SAMOLACEAE]

1 Agquatic; leaves pectinate (deeply pinnatifid into linear segments); [subfamily Primuloideae]..........ccccooovvieiennnciniiccincce 2. Hottonia
1 Terrestrial (though sometimes in wetlands or submersed for short periods of time); leaves entire or shallowly toothed.
2 Shrub or tree; [of FL, LA, and southward]; [subfamily Myrsinoideae].

3 Flowers in axillary cymes of many flowers; leaf marging CrenUIALE..............covviieiirieii e 4. Ardisia
3 Flowers in fascicles of 5-9, on short stalks directly on the stem; leaf marging entire...........cccoceveiiieiiencincnee e 5. Myrsine
2 Herb; [collectively widespread].
4 Leaves all or chiefly cauline; [subfamily MyrsinOIdEAE] ..........coceiiirieiiiiici ettt ene 6. Lysimachia
4 Leaves strictly in a basal rosette or basally disposed (with a basal rosette and smaller stem leaves).
5 Inflorescence an umbel; leaves strictly basal; [subfamily Primuloideae] ............coocevriiiiiniiiiincceec s 3. Primula
5 Inflorescence a raceme or a panicle of racemes; larger leaves basal and smaller leaves on the stem; [subfamily Theophrastidoideae,
EFIDE SAMOIBAR]. ...ttt b et b e bbb s bt e eh e b e e b e e b et bt b e b e bt e bt e e et e b rene et n bt nnee 1. Samolus

1. Samolus Linnaeus 1753 (Water-pimpernel)

A genus of about 10-15 species, herbs and subshrubs, nearly cosmopolitan. References: Cholewa in FNA (2009); Stahl in Kubitzki
(2004).

1 Pedicels ebracteate; corolla 3-7.5 mm long, the flowers 5-7 mm across; leaves all below the inflorescence; calyx lobes equaling or longer
than tube; StAMINOAES ADSENL ..........ccoviiiii ettt S. ebracteatus
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1 Pedicels with a minute bract near the middle; corolla 1.2-3 mm long, the flowers 2-3 mm across; leaves extending into the inflorescence;
calyx lobes equaling or shorter than tube; StamMINOGES PIESENT.........c.ciiriiviuiririieiei ettt S. parviflorus

Samolus ebracteatus Kunth, Limewater Brookweed. Brackish marshes, swamps over calcareous substrate. Peninsular FL,
coastal Panhandle FL, sw. LA, and TX, south into Mexico; West Indies. [= FNA, GW, WH; > S. ebracteatus ssp. ebracteatus — K; > S.
ebracteatus ssp. alyssoides — K]

Samolus parviflorus Rafinesque, Water-pimpernel, Brookweed. Stream banks, brackish marshes, pools in floodplains,
interdune ponds. April-October. NB west to BC, south to Central America; also in ¢. and s. South America. Sometimes treated
as a subspecies or other component of the European S. valerandi; the American plant is sufficiently distinct to warrant specific
status. A different opinion is expressed by Jones et al. (2012), who prefer to treat S. parviflorus within a broadly circumscribed
S. valerandi. S. parviflorus has nomenclatural priority over S. floribundus by a month. [= RAB, F, FNA, GW, Pa, W, WV; = Samolus
floribundus Kunth — C, G, S; = S. valerandi Linnaeus ssp. parviflorus (Rafinesque) Hultén — K, WH]

2. Hottonia Linnaeus 1753 (Water-violet)

A genus of 2 species, aquatic herbs, of North America and Eurasia. References: Cholewa in FNA (2009); Anderberg in Kubitzki
(2004).

Hottonia inflata Elliott, Featherfoil, Water-violet. Slow-moving or stagnant waters of swamps, millponds, beaverponds, sag
ponds, oxbows, rivers, probably dispersed by waterfowl, primarily in the Coastal Plain, very rarely in the Piedmont and
Mountains. April-July; May-August. ME south to GA, west to TX, inland up the Missisippi Embayment to IL, and at other
scattered locations inland (as w. WV, and especially around the Great Lakes). The species shows large population fluctuations,
and may be essentially ephemeral at many locations. Townsend (1995) documents its first SC record. [=RAB, C, F, FNA, G, GW,
K, Pa, S, WV]

3. Primula Linnaeus 1753 (Shooting star)

A genus of about 450 species, primarily of the temperate Northern Hemisphere. Mast et al. (2004) show that Dodecatheon is
nested within Primula, and is closely related to (and derived from) Primula subgenus Auriculastrum, apparently via a relatively
simple alteration of the corolla for buzz-pollination. References: Reveal in FNA (2009); Mast & Reveal (2007)=Y; Fassett (1944)=Z;
Mast et al. (2004).

1 Leaves cordate, subcordate, or abruptly narrowed t0 the PELIOIE..........cccveiiiieiriice e een P. frenchii
1 Leaves long-cuneate at the base, gradually narrowed t0 the PELIOIE. ..........ciiiiiiiiii e P. meadia

Primula frenchii (Vasey) A.R. Mast & Reveal, French's Shooting-star. Ledges, cliffs. April-May. IN, IL, and MO south
through KY to AL and AR. [=Y; = Dodecatheon meadia Linnaeus var. frenchii Vasey — C, F, G, Z; = D. frenchii (Vasey) Rydberg — FNA,
K]

Primula meadia (Linnaeus) A.R. Mast & Reveal, Eastern Shooting Star. Rich forests, woodlands, and rock outcrops
(primarily calcareous or mafic), especially with nutrient-rich seepage. Late March-early June; late May-June. MD and PA west
tos. WI, se. MN, IA, and OK, south to sc. SC, n. GA, n. FL (Gadsden County), AL, and TX. [=Y; = Dodecatheon meadia — RAB,
FNA, Pa, W, WH, WV; > D. meadia Linnaeus var. meadia — C, F, G, Z; > Dodecatheon meadia Linnaeus var. brachycarpum (Small) Fassett —
C, F, G, Z; > D. meadia ssp. meadia — K; > D. meadia ssp. brachycarpum (Small) R. Knuth — K; > D. brachycarpa Small - S; > D. meadia - S;
> D. hugeri Small — S; > D. meadia var. genuinum — Z; > D. meadia var. obesum Fassett — Z]

4. Ardisia Swartz 1788 (Marlberry)

A genus of 400-500, trees and shrubs, of tropical America, Asia, and Australia. References: Pipoly & Ricketson in FNA (2009); Stahl
& Anderberg in Kubitzki (2004).

*  Ardisia crenata Sims, Coral Ardisia, Coralberry, Spiceberry, Hen’s Eyes, Marlberry. Moist suburban forests, floodplains,

mesic flatwoods; native of Asia. Naturalized from horticultural use in s. GA (Lowndes and Thomas counties [Carter, Baker, &
Morris 2009]), FL Panhandle, and FL peninsula. [= FNA, K, WH]

fE R
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5. Myrsine Linnaeus 1753 (Colicwood)

A genus of about 300 species (if circumscribed to include Rapanea), shrubs and trees, pantropical. References: Pipoly & Ricketson
in FNA (2009); Stahl & Anderberg in Kubitzki (2004).

Myrsine cubana A. de Candolle, Myrsine, Colicwood. Cp (FL): hammocks; rare. Dixie, Levy, and Volusia counties FL,
south to s. FL; West Indies and Central America. [= FNA; ? M. guianensis (Aublet) Kuntze — GW, misapplied; > M. floridana A. de
Candolle — K (superfluous name); ? Rapanea guayanensis Aublet — S, misapplied, orthographic variant; ? Rapanea punctata (Lamarck) Lundell —
WH]

6. Lysimachia Linnaeus 1753 (Loosestrife)

A genus of about 180 species, herbs (rarely shrubs), cosmopolitan. Hao et al. (2004) showed that the traditional subgeneric
classification of Lysimachia is highly artificial, and that Glaux is embedded within Lysimachia. References: Cholewa in FNA
(2009); Manns & Anderberg (2009)=Y; Coffey & Jones (1980)=Z; Hao et al. (2004); Stdhl & Anderberg in Kubitzki (2004). Key partly adapted
from Z. [including Anagallis, Centunculus, Glaux, and Trientalis]

1 Leaves alternate (or with some opposite or subopposite); flowers white.
2 Flowers axillary, nearly sessile; 16aves 3-10 MM TONQ........ccuiiiiiiiiiiie ettt e bbbt L. minima
2 Flowers in a terminal raceme, pedicellate, the flowers closely spaced, touching, the inflorescence thus appearing cylindrical, and generally
drooping at the tip (reminiscent of Saururus cernuus); leaves longer; [introduced, rarely naturalized in upland situations]

3 Leaf blades linear-elliptic, lanceolate or NArTOWIY OVALE..........cooiiiiiiiiiiee e L. barystachys
3 Leaf blades broadly elliptic, broadly lanceolate, or broadly OVALe ............ccooiiiiiiiiiiie e L. clethroides

1 Leaves opposite or whorled; flowers yellow, white, pink, red, or blue.
4 Leaves in a single terminal whorl; petals 7; FIOWErS WHILE ..o L. borealis

4 Leaves opposite or whorled (if whorled, with several to many whorls); petals 0 or 5; flowers yellow, red, blue, white, or pink.
5 Leaves <2 cm long (and distinctly longer than wide); flowers red, blue, white, or pink.

6 Flowers nearly SeSSile; COrOIIa @DSENT..........oiiiiiiiiiie et ettt bbbt b e b e bt b e s anas L. maritima
6 Flowers on long pedicels; corolla present.
7 Petals blue, ca. 2% as 10Ng @S the SEPAIS .......c.c.eriiiiiiiiiiitee s L. monellii
7 Petals red or blue (rarely white), ca. 1x as long as the sepals.
8 Flowers red (rarely white); pedicels usually longer than the [€aVES..............cccoiiriireiiiniicece e L. arvensis
8 Flowers blue; pedicels usually shorter than the IAVES..............cciiiiiiii e L. foemina

5 Leaves > 2 cm long (sometimes less in L. nummularia, and then orbicular, about as wide as long); flowers yellow
9 Leaves nearly round; plant trailing, rooting at nodes

10 Flowers 5-7 mm across; sepals about 1x as 10ng as the PELalS ............cceoirrriiiiiic e L. japonica
10 Flowers 16-24 mm across; sepals about ¥2x as [ong as the Petals ... L. nummularia
9 Leaves linear, lanceolate, elliptic, or ovate; plant erect (or trailing and rooting at the nodes in L. radicans, which has lanceolate
leaves).
11 Flowers in a terminal raceme or panicle, subtended by bracts much smaller than the stem leaves.
12 Inflorescence a terMINAl PANICIE .........c.oiiiiie e ettt b et b bbb bbbt et ne b b L. fraseri
12 Inflorescence a terminal raceme.
13 Leaves narrowly ovate, broadest near the base, with 3 prominent VEINS ............cccooeeiriniciininnicincces L. asperulifolia
13 Leaves linear to lanceolate, broadest near the middle, with 1 prominent vein.
14 Leaves linear to narrowly lanceolate, (1-) 2-4 (-8) mm wide; sepals stipitate-glandular.............c.cocooccevniiinine L. loomisii
14 Leaves lanceolate to elliptic, 7-20 mm wide; sepals glabrous.
15 Flowers in part (the lower) in the axils of well-developed I€AVES...........cccceveiiieiiiiciincec e L. xproducta
15 Flowers all in the axils of much reduced liN€ar Bracts..............coveiiiiiiieeisrr e L. terrestris

11 Flowers axillary, all or most of them subtended by leaves similar in shape to (though often somewhat smaller than) stem leaves
not subtending flowers (or with flowers in axillary, peduncled, densely-flowered racemes in L. thyrsiflora).
16 Flowers in peduncled axillary racemes in the axils of midstem leaves; petals linear to lanceolate, ca. 5 mm long and ca. 1 mm
wide, much surpassed DY the STAMENS. ...ttt et s e e tesee e aeseeneneens L. thyrsiflora
16 Flowers solitary, all or most of them subtended by leaves similar in shape to (though often somewhat smaller than) normal stem
leaves; petals lanceolate to ovate, as long or longer than the stamens.
17 Stem leaves whorled (in adult plants — juvenile plants with opposite leaves or a mixture of opposite and whorled); leaves
“punctate” with sinuous, elongate markings (visible with the naked eye, but more readily observed with 10 x magnification).
18 Petals yellow, marked with black lines; sepals 2.5-5 mm long; stem glabrous or sparsely pubescent; [native] .....................
......................................................................................................................................................................... L. quadrifolia
18 Petals plain yellow, not marked with black lines; sepals 2.5-4.5 mm (L. vulgaris) or 5.5-9 mm long (L. punctata]; stem
hairy; [alien].
19 Calyx lobes 5-8 mm long, green throughout; corolla lobes 12-16 mm long, glandular-ciliolate ..................... L. punctata
19 Calyx lobes 3-5 mm long, with red margins; corolla lobes 8-12 mm long, entire...........ccccoevvveeeencincneenns L. vulgaris
17 Stem leaves opposite; leaves not “punctate” (as described above).
20 Mid-cauline leaves with petioles ciliate their entire length.
21 Mid-cauline leaves 1-2 mm wide; flowers 7-14 mm across; [0f Ne. AL] ..o L. graminea
21 Mid-cauline leaves 4-60 mm wide; flowers 11-26 mm across; [collectively widespread].
22 Mid-cauline leaves ovate to lanceolate, 17-60 mm wide; sepals with 3 (or 6) usually reddish-brown veins.................
................................................................................... L. ciliata
22 Mid-cauline leaves lanceolate to linear, 4-23 mm wide; sepals without reddish-brown veins.
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23 Cilia of the petiole not extending onto the leaf blade; leaf blade lanceolate to ovate, typically 2-4x as long as
wide, rounded to cuneate at the base; sepal venation conspicuous; capsules 4-6.5 mm in diameter ........ L. hybrida

23 Cilia of the petiole extending onto the base of the leaf blade; leaf blade lanceolate to linear, typically about 8-12x
as long as wide, cuneate at the base; sepal venation inconspicuous or apparently absent; capsules 2-4.5 mm in

AEAMELET ...ttt L. lanceolata
20 Muid-cauline leaves with petioles pubescent only along basal portion.
24 Rhizomes absent, new shoots arising from crown of rOOLSEOCK ...........c.cceoiriiieiriiiic i L. tonsa
24 Rhizomes present, new shoots arising from the rhizome.
25 Plant reclining or trailing, rooting at the NOGES ..ot L. radicans

25 Plant erect, not rooting at the nodes.
26 Leaf blades ovate to lanceolate, typically 2-4x as long as wide, rounded to cuneate at the base, with the midrib

not prominent; sepals conspicuously veined, 0.5-4 MM WIde ..........cccooviirieininiiiec s L. hybrida
26 Leaf blades linear to narrowly lanceolate, typically 8-14x as long as wide, cuneate to tapering at the base, with a
prominent midrib; sepals not conspicuously veined, 1-2 MM Wide...........cocccerirreiiinninciiniceens L. quadriflora

*  Lysimachia arvensis (Linnaeus) U. Manns & A. Anderberg, Scarlet Pimpernel, Common Pimpernel. Lawns, fields,
disturbed areas; native of Europe. April-November. [=Y; = Anagallis arvensis Linnaeus ssp. arvensis — K1, S; = A. arvensis var. arvensis
—-C, G; <A arvensis — RAB, F, FNA, GW, Pa, W, WH; < Lysimachia arvensis (Linnaeus) U. Manns & A. Anderberg — K2]

Lysimachia asperulifolia Poiret, Pocosin Loosestrife, "Roughleaf Loosestrife”. Low pocosins, high pocosins, streamhead
pocosins, savanna-pocosin ecotones, sandhill-pocosin ecotones. May-June; August-October. Endemic to the Coastal Plain of
NC and SC. L. asperulifolia is a very distinctive species, easily recognized vegetatively by its whorls (or opposite on smaller
plants) of sessile, rounded-based, acuminate, bluish-green (to yellowish-green when shaded or otherwise stressed) leaves on an
unbranched stem 0.5-1 m in height. Young or depauperate plants may produce only opposite leaves and no flowers. When stems
are injured or subjected to herbivory, they produce branches below the damaged site. The leaves of L. asperulifolia are not
rough; the common name "roughleaf loosestrife™ is a misnomer, based on a mistranslation of the specific epithet, the translator
assuming that "asperulifolia” meant "rough-leaved." The epithet actually refers to the perceived similarity of the leaves to those
of the European Asperula odorata (treated in this work as Galium odoratum), Sweet Woodruff, a plant with which Poiret would
have been very familiar. The leaves of G. odoratum are similar to those of L. asperulifolia in their whorled disposition. Franklin
(2001) studied the biology of this rare species. [= FNA, K; = L. asperulaefolia — RAB, GW, S (orthographic variant)]

*  Lysimachia barystachys Bunge, Manchurian Loosestrife. Disturbed areas; native of Manchuria. Reported from a single
county in nc. GA (Jones & Coile 1988) {further investigate}. [=FNA, K]

Lysimachia borealis (Rafinesque) U. Manns & A. Anderberg, Northern Starflower, Maystar. Northern hardwood forests,
rich slope forests, often in second-growth areas. May-June. This northern species, widespread in the mountains of VA, and
known from a few locations in n. GA and ne. TN (Chester, Wofford, & Kral 1997), was first located in NC only in 1988
(Dellinger 1989). "The attractive white corollas, usually with 7 petals united only at the very base, are open in the late spring and
they drop intact — like fallen stars" (Voss 1996). This species can be recognized by its terminal whorl of leaves (4-10 cm long),
the one to several white flowers borne on terminal, slender pedicels, each flower typically with 7 petals (inconspicuously united
at the bases), each petal acuminate. The plant is a white-flowered Lysimachia with only one whorl of leaves. [=Y; = Trientalis
borealis Rafinesque — FNA; = T. borealis Rafinesque ssp. borealis — K; < T. borealis— C, F, G, Pa, W, WV]

Lysimachia ciliata Linnaeus, Fringed Loosestrife. Mesic forests, especially bottomlands and coves dominated by
hardwoods. June-August; August-October. NL (Newfoundland) west to AK, south to GA, Panhandle FL, AL, MS, AR, KS, NE,
CO, NM, UT, ID, and OR. [=RAB, C, F, FNA, GW, K, Pa, W, WH, WV, Z; = Steironema ciliatum (Linnaeus) Baudo — G, S]

F G

*  Lysimachia clethroides Duby, Gooseneck Loosestrife. Roadsides (cultivated and rarely persistent or escaped); native of
Japan. July-August. Collected in the Mountains of NC (Macon County), escaped from cultivation; it is also reported as
naturalized in Grundy County, TN (Chester, Wofford, & Kral 1997, Kral 1981). It and L. barystachys differ from our other
species in their white flowers in a dense terminal spike (with secund tip) and alternate leaves. [=C, FNA, G, K, Pa]

*  Lysimachia foemina (P. Millert) U. Manns & A. Anderberg, Blue Pimpernel. Disturbed areas; native of Europe. Also
reported as introduced in PA, KY, OH, and other scattered states north and west of our area (Kartesz 1999). [=Y; = Anagallis
arvensis Linnaeus ssp. foemina (P. Miller) Schinz & Thellung — K1; = Anagallis arvensis Linnaeus var. caerulea (Schreber) Grenier & Godron —
C, G; < A.arvensis — RAB, F, FNA, GW, W; = A. arvensis ssp. coerulea Hartman — S; < Lysimachia arvensis (Linnaeus) U. Manns & A.
Anderberg — K2; = Anagallis foemina P. Miller]

Lysimachia fraseri Duby, Fraser's Loosestrife. Hardwood forests, forest edges and roadbanks, thin soils around rock
outcrops, usually flowering only when exposed to extra sunlight by a tree-fall light gap or other canopy opening. June-August;
September-October. W. NC and e. TN south to n. SC, n. GA, and AL; disjunct in s. IL and nw. TN (Stewart County) (Chester,
Wofford, & Kral 1997). This rare species is limited in NC to the mountains south of the Asheville Basin, especially in the
escarpment gorges of Macon and Jackson counties. Potentially the largest and coarsest of our Lysimachia (up to 2 meters tall), L.
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fraseri usually occurs as much smaller seedlings and non-flowering individuals. When a tree-fall light gap occurs, individuals
flower and fruit. Even seedlings can be separated from the more common and widespread L. quadrifolia by the following
characteristics (all best observed at 10x): leaves with a narrow, translucent red border, upper internodes of the stem glandular-
puberulent, and backlighted leaf without sinuous, translucent lineations (L. quadrifolia: leaves without red border, upper
internodes sparsely pubescent with longer, nonglandular hairs, or rarely a few of the hairs with slightly bulbous tips, and
backlighted leaf with numerous sinuous, translucent lineations). [= RAB, FNA, GW, K, S, W]

Lysimachia graminea (Greene) Handel-Mazzetti, Grassleaf Yellow-loosestrife. Endemic to ne. AL (Little River Canyon
area). [=FNA, K, Z; = Steironema gramineum Greene — S]

Lysimachia hybrida Michaux, Lowland Loosestrife. Mesic hardwood forests, wet areas. June-August; September-October.
ME and s. QC west to AB and WA, south irregularly to ne. FL, Panhandle FL, AR, NE, and AZ. [=C, F, FNA, K, Pa, W, WV, Z; =
L. lanceolata var. hybrida (Michaux) A. Gray — RAB, GW, WH; = Steironema hybridum (Michaux) Rafinesque ex B.D. Jackson — G, S]
*  Lysimachia japonica Thunberg, Japanese Loosestrife, Ko-Nasubi. Grassy places, roadsides, disturbed areas; native of
Japan and China. May-October. Reported for WV (FNA 2009, Harmon, Ford-Werntz, & Grafton 2006) and LA (FNA 2009). [=
FNA, K, WV]

o & A A

Lysimachia lanceolata Walter, Lanceleaf Loosestrife. Mesic to relatively dry forests, forest edges, roadbanks, primarily on
circumneutral soils. June-August; September-October. NJ, PA, OH, MI, and WI south to GA, Panhandle FL, AL, MS, LA, and
ne. TX. [=C, F, FNA K, Pa, W, WV, Z; = L. lanceolata var. lanceolata — RAB, GW, WH; = Steironema lanceolatum (Walter) Gray - G, S; =
Steironema heterophyllum (Michaux) Baudo — S]

Lysimachia loomisii Torrey, Carolina Loosestrife. Moist to wet savannas, pocosin ecotones. May-June; August-October.
Endemic to the outer and middle Coastal Plain of NC, SC, and e. GA. L. xradfordii H.E. Ahles, a hybrid of L. loomisii x
quadrifolia, is intermediate between its parents. [= RAB, FNA, GW, K, S]

Lysimachia maritima (Linnaeus) Galasso, Banfi, & Soldano, Sea-milkwort. Saline coastal habitats. June-July. The species
is interruptedly circumboreal, in North America from QC south to VA on the east coast, and from BC south to OR on the west
coast, also inland in w. North America, from SK south to NM. G suggests that L. maritima is introduced near its southern limit
in the east. [= FNA; = Glaux maritima Linnaeus - C, K; > G. maritima var. maritima - F, G]

Lysimachia minima (Linnaeus) U. Manns & A. Anderberg, Chaffweed, False-pimpernel. Ditches, wet disturbed areas,
savannas, pond margins. March-June. This species occurs in widely scattered areas, nearly cosmopolitan. [=Y; = Anagallis
minima (Linnaeus) E.H. Krause — FNA, GW, K1, WH; = Centunculus minimus Linnaeus — RAB, C, F, G, S, W]

*  Lysimachia monellii (Linnaeus) U. Manns & A. Anderberg, Blue Pimpernel. Along intermittent stream in suburban
woodlands, probably only a waif; native of sw. Europe. Reported for Fairfax County, VA by Harvill et al. (1992) and Shetler &
Orli (2000). [= Anagallis monellii Linnaeus — FNA, K1; < Lysimachia arvensis (Linnaeus) U. Manns & A. Anderberg — K2; = Lysimachia
monelli (Linnaeus) U. Manns & A. Anderberg — Y, orthographic variant]

*  Lysimachia nummularia Linnaeus, Creeping Charlie, Creeping Jenny, Moneywort. Lawns, pastures, seepages, other moist,
disturbed places; native of Europe. May-July; August-September. The leaves have many minute, maroon dots. [=RAB, C, F,
FNA, G, GW, K, Pa, S, W]

T e

Lysimachia xproducta (A. Gray) Fernald (pro sp.). Moist areas. May-July; August-October. This is a fertile hybrid of L.
quadrifolia and L. terrestris, sometimes occurring in the apparent absence of one or both parents. [= RAB, C, FNA, K, Pa; = L.
producta (A. Gray) Fernald — G, S]

*  Lysimachia punctata Linnaeus, Large Loosestrife, Spotted Loosestrife. Disturbed areas; native of Eurasia. June-July;
August? First found in NC in 1985 (Weakley in prep.). [=C, F, FNA, G, K, Pa]

Lysimachia quadriflora Sims, Smooth Loosestrife, Four-flowered Loosestrife. Wet meadows and calcareous fens, stream
banks. July-September. MA, s. ON, MI, and ND south to w. VA, WV, nw. GA, AL, and AR; mainly north and west of the Ohio
River, very rare and scattered in or east of the Appalachians. Reported for c. NC by Coffey & Jones (1980), based on 2

specimens; the records seem unlikely but are tentatively accepted. [=C, F, FNA, K, Pa, W, WV, Z; = Steironema quadriflora (Sims)
Hitchcock — G]
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Lysimachia quadrifolia Linnaeus, Whorled Loosestrife. A wide variety of forests and openings, including pine savannas of
the outer Coastal Plain, ranging from moist to very dry. May-August; August-October. ME west to WI and MN, south to SC, c.
GA, AL, and TN. Although the species normally has whorled leaves, immature and small plants often have opposite leaves only.
See L. fraseri for discussion of vegetative features useful in distinguishing the two species. L. xradfordii H.E. Ahles, a hybrid of
L. loomisii x quadrifolia, is intermediate between its parents. [= RAB, C, F, FNA, G, GW, K, Pa, S, W, WV]

Lysimachia radicans Hooker, Trailing Loosestrife. moist forests, swamps. June-August. The main distribution of this
species is in the Mississippi Embayment, from MO and w. TN south to s. AL, MS, AR, LA, and e. TX; disjunct occurrences in
VA and (allegedly) e. NC are curious. The report for NC is from a species list for Nags Head Woods, Dare County; it is
unpublished, apparently not documented by an herbarium specimen, and rejected unless documentation is found. [=C, F, FNA, K,
W, Z; = Steironema radicans (Hooker) A. Gray — G, S]

Lysimachia terrestris (Linnaeus) Britton, Sterns, & Poggenburg, Bog Loosestrife, Bog-candles, Swamp-candles. bogs, wet
meadows, and swamp forests. May-July; August-October. NL (Newfoundland) west to MN and SK, south to SC, GA, e. TN,
and sc. TN. [=RAB, C, FNA, G, GW, K, Pa, S, W, WV; > L. terrestris var. terrestris — F]

R R L

Lysimachia thyrsiflora Linnaeus, Tufted Loosestrife. Bogs, swamps, marshes. May-July. Circumboreal, south in North
America to NJ, PA, OH, and MO (Kartesz 1999), WV (FNA), and MD (from Big Marsh, Kent County) (Steury, Tyndall, &
Cooley (1996), NE, CO, UT, and CA. [=C, F, K, Pa; = Naumburgia thyrsiflora (Linnaeus) Duby — G]

Lysimachia tonsa (Wood) Wood ex Pax & R. Knuth, Southern Loosestrife, Appalachian Loosestrife. Upland forests,
especially over calcareous or mafic rocks. May-July; August-October. Sc. VA, sw. VA, and KY south to SC, wc. GA, and e.
TN. The range is centered on the Southern Appalachians, but the species is essentially absent from the higher mountains — a
"doughnut range." [=RAB, C, F, FNA, K, W, WV, Z; =? Steironema intermedium Kearney — G; = Steironema tonsum (Wood) Bicknell ex
Britton — S]

*  Lysimachia vulgaris Linnaeus, Garden Loosestrife. Disturbed bottomlands, marshes, disturbed areas; native of Europe.
Introduced and naturalized south at least to se. and sc. PA (Rhoads & Klein 1993), WV, KY, MD, and NJ (Kartesz 1999) and
now reported for n. VA (Steury, Fleming, & Strong 2008). [=C, F, FNA, G, K, Pa]

334. THEACEAE D. Don 1825 (Tea Family) [in ERICALES]

With a more circumscribed definition (excluding Pentaphylacaceae), a family of about 9 genera and 450 species, trees and
shrubs, of primarily tropical and subtropical regions of the Old and New Worlds. References: Prince in FNA (2009); Prince & Parks
(2001); Stevens, Dressler, & Weitzman in Kubitzki (2004).

1 Leaves deciduous, medium green above, herbaceous in texture.
2 Leaves broader toward the tip, 2-2.5x% as long as wide; [tribe GOrdonieae] ..........ccooerrireiiiiieireeisee s Franklinia
2 Leaves broadest near or below the middle, 1-1.8x as long as wide); [tribe StEWaArtieae]..........ccovevvrierrrerieiererieie e Stewartia
1 Leaves evergreen, dark green above, coriaceous in texture.
3 Leaves ovate to elliptic (broadest at or below the middle), 1-3x as long as wide, slightly to strongly acuminate, 5-10 (-15) cm long;

[introduced shrub, planted in upland SOilS]; [trIDE THEEAET........ccviveuiiiiiiieiiire s Camellia
3 Leaves oblanceolate to narrowly elliptic (broadest at or above the middle), 2.5-4x as long as wide, acute to obtuse (rarely slightly
acuminate), 8-30 cm long; [small to large tree, native in acidic Coastal Plain wetlands]; [tribe Gordonieae]...........ccccooercvrcnnnnnne Gordonia

Camellia Linnaeus 1753 (Camellia, Tea)
A genus of about 100-300 species, shrubs and trees, of se. Asia. References: Stevens, Dressler, & Weitzman in Kubitzki (2004).

1 Sepals deciduous; flowers sessile; leaves mostly ovate, acuminate, > 4 CM WIAE.........coiiriiiieireieirecieee e C. japonica
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1 Sepals persistent; flowers on pedicels; leaves mostly elliptic, only slightly acuminate, <4 cm Wide ..........ccoceoniiriinienniencinceees C. sinensis

*  Camellia japonica Linnaeus, Camellia. Frequently cultivated, sometimes persistent around old home sites; native of China

and Japan. [=K]

*  Camellia sasanqua Thunberg, Sasanqua Camellia, is reported as introduced in NC, SC, GA, and FL (Kartesz 1999). [= K] {not yet keyed}
*  Camellia sinensis (Linnaeus) Kuntze, Tea. Cultivated in plantations and as a horticultural novelty, rarely escaped; native to
China. [=K; = Thea sinensis Linnaeus]

Franklinia Bartram ex Marshall 1785 (Franklinia)

A monotypic genus, apparently endemic to e. GA (now presumably extinct in the wild). Franklinia is actually most closely
related to the Asian genus Schima (Prince & Parks 2001); its closest relative in North America is Gordonia, from which it differs
in its deciduous leaves (vs. evergreen) and globose fruits (vs. pointed). References: Prince in FNA (2009); Bozeman & Rogers (1986);
Stevens, Dressler, & Weitzman in Kubitzki (2004).

Franklinia alatamaha Bartram ex Marshall, Franklinia. Habitat speculative, probably dry sandy ridges, near the mouth of
the Altamaha River; believed to be extinct in the wild. It was native to the Coastal Plain of GA, where it was found by William
Bartram near the mouth of the Altamaha River. It has not been seen in the wild since 1803 and is how considered to be extinct in
the wild. It is sometimes cultivated in our area. Bozeman & Rogers (1986) discuss the history of this tree. [= FNA, K, S; =
Gordonia alatamaha (Bartram ex Marshall) Sargent]

Gordonia Ellis 1771 (Loblolly Bay, Gordonia)

As recircumscribed, a genus of 2 species, trees, of se. North America and Central America (Gordonia brandegeei H. Keng). The
other 20-70 species of se. Asian trees and shrubs previously assigned to Gordonia are actually in a different tribe and should be
reassigned to Polyspora (Yang et al. 2004). References: Prince in FNA (2009); Yang et al. (2004); Stevens, Dressler, & Weitzman in
Kubitzki (2004).

Identification notes: Gordonia is one of the "bay trees" so typical of acid Coastal Plain wetlands of our area — the other two being Sweet Bay
(Magnolia virginiana of the Magnoliaceae) and Swamp Red Bay (Persea palustris of the Lauraceae). Gordonia can be distinguished from the
other two species by its smooth leaves, serrate toward the tip, odorless when crushed (vs. pubescent leaves, entire-margined, aromatic when
crushed). Gordonia is also distinctive in its narrow, conical crown, resembling Liriodendron or Chamaecyparis, and its medium-gray, deeply
furrowed bark. Most individuals of Gordonia have at least a few orange-red leaves visible, at any season.

Gordonia lasianthus (Linnaeus) Ellis, Loblolly Bay, Gordonia. Pocosins, bayheads, acidic, organic-rich swamp forests, wet
pine savannas, bay forests. July-September; September-October. Ne. NC south to s. peninsular FL, west to s. MS (Sorrie &
Leonard 1999), a Southeastern Coastal Plain endemic. Peat-filled Carolina bays and large peat dome pocosins typically have
Gordonia as an important tree, surpassed in abundance and importance only by Pinus serotina. On deep peats, Gordonia
individuals are stunted and rarely reach sizes larger than pocosin shrubs. [= RAB, FNA, GW, K, S, WH]

& i o o

Stewartia Linnaeus 1753 (Stewartia, Wild Camellia)

A genus of about 20 species, trees and shrubs, of temperate e. Asia and e. North America. Both our species of Stewartia are very
attractive shrubs. The other species of the genus are Asian. Li et al. (2002) demonstrate that our 2 species form a clade together,
separate from and basal to the Asian species; Prince (2002) shows a different tree topology. References: Prince in FNA (2009);
Spongberg (1974)=Z; Li et al. (2002); Prince (2002); Stevens, Dressler, & Weitzman in Kubitzki (2004).

Identification notes: The leaves are borne in horizontal planes, reminiscent of Cornus florida and Cornus alternifolia. The leaves of both
species are obscurely serrate or crenate, and also conspicuously and copiously ciliate-margined.

1 Style 1, with a 5-lobed stigma; seeds 5-7 mm long, shiny, plump, angled; fruit lobes rounded; leaves mostly 4-10 cm long, with 7-8 pairs of
lateral veins; petioles narrowly winged (0.1-1 mm wide), not enclosing and concealing the terminal and lateral buds; calyx subtended by 2
persistent bracts, each 2-4 mm 10Ng; SEEAS SNINY .........iviuiiiiiiii bbb S. malacodendron
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1 Styles 5, separate; seeds 8-10 mm long, dull, flat, thin (to slightly winged); fruit lobes angled; leaves mostly 7-15 cm long, with 5-7 pairs of
lateral veins; petioles widely winged (1-2 mm wide), enclosing and concealing the terminal and lateral buds; calyx subtended by 1 persistent
bract, 11-14 MM 10NG; SEEUS QUIL........oiveiiiieiicice st s et e e e s e be st e se b e s et e s es e s se e ebe st e e e bessenessensete st enenteneenennn S. ovata

Stewartia malacodendron Linnaeus, Silky Camellia, Virginia Stewartia. Mesic forests, especially on beech-dominated
bluffs or "islands" in Coastal Plain swamps. May-June; September-October. Primarily Coastal Plain, se. VA south to FL, west
to se. TX, but extending inland to the Piedmont of GA, NC, and SC and the Mountains of NC. [= RAB, FNA, K, W, WH, Z; =
Stewartia malachodendron — C, F, G (orthographic variant); = Stuartia malachodendron — S (orthographic variant)]

Stewartia ovata (Cavanilles) Weatherby, Mountain Camellia, Mountain Stewartia. Mesic forests, especially acidic bluffs,
often in openings in rhododendron thickets (“hells™), in the Coastal Plain of VA restricted to ravines. Late June-July; August-
September. Primarily Appalachian: e. KY, sc. VA, e. VA south to ¢. NC, w. SC, e. and ¢. TN to n. GA and n. AL, avoiding,
however, the higher mountains, and extending into the Coastal Plain in e. VA. The species is most abundant in the Cumberland
Plateau of KY and TN. [=RAB, C, F, FNA, G, K, W, Z; = Malachodendron pentagynum (L'Héritier) Small — S]

335. SYMPLOCACEAE Desfontaines 1820 (Sweetleaf Family) [in ERICALES]
A family of 1 genus and about 250-300 species, trees and shrubs, of tropical and warm temperate America and Asia. References:
Nooteboom in Kubitzki (2004).

Symplocos Jacquin 1760 (Sweetleaf)

A genus of about 300 species, trees and shrubs, of tropical and warm temperate America and Asia. Wang et al. (2004) found that
the affinities of S. tinctoria are with South American species of subgenus Epigenia, rather than with east Asian species of
subgenus Hopea, section Palaeosymplocos. References: Wang et al. (2004); Nooteboom in Kubitzki (2004).

Identification notes: The foliage of S. tinctoria has a sweet taste, and an odor and taste similar to green apples. Sometimes the leaves are glossy
and appear subcoriaceous, somewhat resembling Kalmia latifolia.

1 Leaf margins sharply and finely glandular-dentate; inflorescence a terminal panicle; drupes blue (white); [alien, rarely cultivated and

LYo oo B ISl o o L=l VT3 o LU | PRSP S. paniculata
1 Leaf margins entire to coarselt serrate-crenate; inflorescence an axillary fascicle; drupes green; [native, common in parts of our area];
[subgenus Symplocos; SECLION BAIDEIING] .........coviuiiuiiiiiiieiiiei ettt b bbbt b et b e bbb et b e b e s S. tinctoria

*  Symplocos paniculata (Thunberg) Miquel, Sapphire-berry, Asiatic Sweetleaf. Suburban woodlands; native of e. Asia.
May. Spreading from plantings at scattered locations in the ne. United States, such as DE and District of Columbia (Whittemore
2003). [=Pa]

Symplocos tinctoria (Linnaeus) L'Heritier, Sweetleaf, Horsesugar. Moist bottomland forests, pocosin edges, mesic forests,
ridgetop forests. March-May; August-September. DE south to n. FL and west to e. TX and se. OK. The range in our area is
discontinuous and interesting, the species rather abundant in the Coastal Plain throughout our area, and in the Mountains of NC
and SC (absent from the VA mountains!), but present in the Piedmont only near its borders with the other provinces and in
scattered sites in the central Piedmont. The leaves have a subcoriaceous and rather evergreen appearance, but are (in our area)
only semi-evergreen. As the name implies, the leaves are somewhat sweet, but the sweetness seems variable from plant to plant,
season to season, and taster to taster. Whether sweet or not, the taste is distinctive and is helpful (once learned) in distinguishing
this rather nondescript shrub or small tree. Where protected from fire, S. tinctoria can reach considerable size, up to 20 cm in
diameter and 10 m tall, with longitudinally striped bark. [=RAB, C, GW, K, S, W, WH; > S. tinctoria var. tinctoria — F, G; > S. tinctoria
var. pygmaea Fernald — F, G (probably based on fire sprouts); > S. tinctoria var. ashei Harbison]

FFE v

336. DIAPENSIACEAE (Link) Lindley 1836 (Diapensia Family) [in ERICALES]

A family of 5-6 genera and about 13-15 species, subshrubs and perennial herbs, largely arctic and north temperate. References:
Nesom in FNA (2009); Scott & Day (1983)=X; Scott in Kubitzki (2004).

1 Leaves cauline, generally < 10 mm long and < 2.5 mm wide; [of Coastal Plain pinelands] ...........cccooerriniiniinnineiecscnees Pyxidanthera
1 Leaves basal (or on a short caudex), generally > 50 mm long and > 30 mm wide; [throughout our area, more common in the Piedmont and
Mountains].
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2 Leaves orbicular, rounded or with a slight point at the apex, finely serrate (4-8 teeth per cm), the teeth not prominently mucronate; flowers
IN TACEMES; [WIESPIBAA] ... evteetetetiitse ettt b bbbt bbb b st bbb £ e bbb bbb bt b ettt b ekttt Galax

2 Leaves broadly elliptic, generally emarginate (slightly notched) at the apex, coarsely serrate (1-4 teeth per cm), the teeth prominently
mucronate; flowers solitary; [native to humid gorges along the escarpment between the Mountains and Piedmont, sometimes cultivated
and becoming eStabIISNEA BISEWNEIE]........ccueieiieiisieiee ettt se et be e s et e s e e s et et e te e ebesbeneese s et e ssenanteneens Shortia

Galax Sims 1804 (Galax)

A monotypic genus, a perennial herb, endemic to eastern North America. References: Nesom in FNA (2009); Nesom (1983); Soltis,
Bohm, & Nesom (1983); Scott in Kubitzki (2004).

Galax urceolata (Poiret) Brummitt, Galax. Mountain forests, rock outcrops, nearly ubiquitous in the Mountains, more
restricted in habitat elsewhere, moist to dry slopes in the Piedmont and Coastal Plain, often associated with Kalmia latifolia or
Rhododendron maximum. May-July; August-October. The genus consists of this single species, with a range centered in the
Southern Appalachians, occurring in NC, SC, GA, AL, e. TN, KY, VA, WV, and MD. Diploid and tetraploid races exist, and
both are present in our area (Nesom 1983). In NC, diploids are the predominant race in the Mountains, the s. Piedmont, and the
s. and c. Coastal Plain; tetraploids predominate along the Blue Ridge Escarpment, the n. Piedmont, and the n. Coastal Plain. In
SC, diploids occur in the Coastal Plain and Piedmont, tetraploids in the mountains and escarpment. In GA, the pattern is similar,
with diploids extending farther into the Piedmont and tetraploids restricted to the Mountains and upper Piedmont. In AL, only
diploids are known. In VA, however, tetraploids occupy the Coastal Plain and e. Piedmont, diploids in the upper Piedmont and
Mountains. A study of the flavonoids supported the idea that the tetraploid is an autopolyploid derivative of the diploid. Because
of the close morphologic similarity, substantially sympatric distributions, and apparent general absence of demonstrable ecologic
differentiation between the two races, it seems best not to attempt to taxonomically distinguish them (Nesom 1983; Soltis, Bohm,
& Nesom 1983). "Galax-pulling” (the gathering of the often bronze-colored evergreen leaves for the florist trade) is an important
folk industry in the mountains. [=FNA, K, W, X; = G. aphylla Linnaeus - RAB, C, F, G, S, WV, misapplied]

Pyxidanthera Michaux 1803 (Pyxie-moss, Pyxie)

A genus of 2 species, creeping subshrubs, endemic to se. North America. Superficially, Pyxidanthera is reminiscent of the
circumboreal, arctic-alpine Diapensia. References: Sorrie, Weakley, & Nesom in FNA (2009); Primack & Wyatt (1975)=Z; Godt &
Hamrick (1995); Scott in Kubitzki (2004).

1 Leaves (3.3) 4-10 mm long; leaves lanceolate, averaging > 1.0 mm wide (oblanceolate and up to 2.5 mm wide if etiolated under leaf litter);
leaves (in fresh material) herbaceous in texture, < 0.1 mm thick; leaves of sterile shoots ciliate along the margins at the base, usually also
pubescent on the upper surface near the base, but the pubescence rarely extending > 1/3 of the way from the base to the tip; internodes
usually > 1 mm long; [of moist sites in the outer and inner Coastal Plain, including the Sandhills] ..........cccccooeoiiiiiiinniiiiiics P. barbulata

1 Leaves 1-5 mm long (rarely to 7 mm long if etiolated under leaf litter); leaves ovate, averaging < 1.2 mm wide (lanceolate and up to 1.5 mm
wide if etiolated under leaf litter); leaves (in fresh material) succulent in texture, up to 0.5 mm thick; leaves of sterile shoots lanose to densely
pubescent on the upper surface at the base, the pubescence becoming sparser toward the tip of the leaf, but extending past the midpoint of the
leaf and often its full length; internodes usually < 1 mm long; [in extremely xeric sites over coarse deep sand or clay in the Sandhills region
OF SC. INC @MU NC. SCJ ..ttt ettt b bbbt b b e h e b b £ e 4o R £ e bt e 2R £ e b e b e h e eE e R e e bt e e b £ e b e s b e b e b e s e e b e st e b e neen b et e e e bt ebe e eb e et P. brevifolia

Pyxidanthera barbulata Michaux, Common Pyxie-moss, Big Pyxie. Pine savannas, pine flatwoods, pocosin margins, edges
of sandhill seepage bogs, primarily in mesic to hydric sites, in wet sands and peaty sands, occasionally extending to submesic
sands, but generally with a permanently or seasonally high water table, often with Sphagnum. March-April; May-June. NY
(Long Island) south to NJ, and from se. VA south to n. SC. In the Sandhills, where its range overlaps P. brevifolia, P. barbulata
is limited to seepage areas or pocosin ecotones, while P. brevifolia occurs in xeric situations far upslope. [=F, FNA, G, GW, K, S;
= P. barbulata var. barbulata - RAB; < P. barbulata - X, Z]

Pyxidanthera brevifolia B.W. Wells, Sandhills Pyxie-moss, Wells's Pyxie-moss, Little Pyxie. On xeric sandhills, generally
over deep sand or sand-clay mixtures near the summits or on the upper slopes of sandhills, restricted to the Sandhills region.
December-March; February-May. This species is endemic to a six-county area of the Sandhills of NC and SC. In NC, it is
nearly limited to Fort Bragg, and is puzzlingly absent from seemingly suitable habitat on the Sandhills Game Land to the west.
The taxonomic status of this entity has been controversial, with different authors considering it a species, a variety, or an ecotype
not worthy of taxonomic status. A combination of morphologic, embryologic, phytogeographic, ecological, and phenologic
evidence favors the recognition of two taxa in Pyxidanthera. Recent surveys of Pyxidanthera in the Sandhills of NC have shown
that it is ecologically distributed in a strongly bimodal manner. While ecologically intermediate situations predominate in the
Sandhills, this habitat is rarely occupied by Pyxidanthera. Instead, Pyxidanthera is usually found either in very dry (hill-top) or
moist (pocosin ecotones) situations. A few morphologically intermediate populations are occasionally found, in ecologically
intermediate situations, but the vast majority of populations are readily assigned to one taxon or the other. Godt & Hamrick
(1995) showed low levels of allozyme differentiation between the two taxa and supported varietal status. [= FNA, K, S; = P.
barbulata Michaux var. brevifolia (B.W. Wells) H.E. Ahles — RAB; < P. barbulata - X, Z]

Shortia Torrey & Gray 1842 (Shortia, Oconee Bells)
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A genus of 5-6 species, perennial herbs, of e. Asia and the Southern Appalachians. The Asian species are: S. uniflora
(Maximowicz) Maximowicz of montane Japan (with 3 varieties), S. rotundifolia (Maximowicz) Makino of Japan, S.
exappendiculata Hayata, of montane Taiwan, S. soldanelloides (Siebold & Zuccarini) Makino, of montane Japan (with as many
as 5 varieties recognized), and S. sinensis Hemsley of montane Yunnan Province, China. References: Nesom in FNA (2009); Davies
(1952)=2; Hatley (1977)=Y; Barnes (1990); Scott in Kubitzki (2004).

1 Style 6-10 (-12) mm long; filaments generally 5-7 mm long; corolla lobes 14-17 mm long; [native of McDowell County, NCJ .......c..ccovevvvnee
............................................................................................................................................................................... Sh. galacifolia var. brevistyla

1 Style (10-) 12-18 mm long; filaments generally 6-9 mm long; corolla lobes 16-25 mm long; [native to Transylvania and Jackson counties,
NC, Oconee and Pickens counties, SC, and Rabun County, GA, introduced elsewhere]...........cccceevrvrveivrernenne Sh. galacifolia var. galacifolia

Shortia galacifolia Torrey & A. Gray var. brevistyla Davies, Northern Shortia. On moist slopes, creekbanks, and rock
outcrops in humid escarpment gorges with high rainfall, generally in deep shade under Rhododendron maximum, at elevations of
350-550m. March-April; July-August. This variety is known only from McDowell County, NC, where it occurs on several
tributaries of the Catawba River and North Fork Catawba River. It has also been reported from the gorge of the Linville River,
Burke County, but this locality is questionable and has not been relocated. This area is disjunct about 100 kilometers to the
northeast along the Blue Ridge Escarpment from the range of the typic variety. In addition to the characters used in the key, var.
brevistyla differs in a variety of characters of the flowers and leaves, as discussed in Davies (1952) and Hatley (1977). Whether
the recognition of infraspecific taxa is warranted is not clear; Davies argued for and Hatley against. Though the morphological
characters are relatively minor and partially overlapping, their correlation with disjunct ranges and their likely influence on
pollination and reproduction influence me to provisionally accept varietal status, pending further research. [= FNA, K, Z; < Shortia
galacifolia— RAB, C, G, W, X, Y; < Sherwoodia galacifolia (Torrey & A. Gray) House — S]

Shortia galacifolia Torrey & A. Gray var. galacifolia, Southern Shortia, Oconee Bells. On moist slopes, creekbanks, and
rock outcrops in humid escarpment gorges with high rainfall, generally in deep shade under Rhododendron maximum and R.
minus, at elevations (in NC) of 350-650m. March-April; July-August. This variety occurs in Transylvania and Jackson counties,
NC, Oconee and Pickens counties, SC, and Rabun County, GA, where it occurs in the remarkable escarpment gorges region, at
elevations from 200-650m (formerly at lower elevations, now submerged under Lake Jocassee). Most of the population of this
species, including the type locality, was destroyed in the early 1960's by the construction of Lake Jocassee (Zahner & Jones
1983). In the gorge tributaries of the Eastatoe, Toxaway, Horsepasture, and Thompson rivers, Shortia can sometimes form a
dense groundcover covering acres. Various outlying locations, such as in NC (Swain and Macon counties), VA (Amherst
County), and TN (Blount, Monroe, and McMinn counties) are not considered native, and are adventive or the result of
persistence after cultivation. The species is prized by gardeners, and survives well outside its natural range. [= FNA, K, Z; <
Shortia galacifolia - RAB, C, G, W, X, Y; < Sherwoodia galacifolia (Torrey & A. Gray) House — S]
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337. STYRACACEAE Dumortier 1829 (Storax Family) [in ERICALES]

A family of about 11 genera and 160 species, trees and shrubs, of warm temperate and tropical regions of America,
Mediterranean Europe, se. Asia, Malesia. References: Fritsch in FNA (2009); Fritsch in Kubitzki (2004).

1 Corolla lobes 4; fruit elongate, winged, 2.5-5 cm long; petioles 15-25 MM IONG.......cccoiieriiiiieiiiiiee s seens Halesia
1 Corolla lobes 5; fruit globose, not winged, 0.5-0.9 cm in diameter; petioles 2-10 MM I0NG ......covciieiriinie i Styrax

Halesia J. Ellis ex Linnaeus 1759 (Silverbell, Snowdrop Tree)

A genus of about 4 species, trees and shrubs, of e. North America and e. Asia. The genus was named to honor Stephen Hales; it
therefore seems more appropriate to pronounce the genus with three syllables (the accent on the first) than the commonly heard
four, which thoroughly distorts the honoree's name. The number of taxa in our area and their appropriate taxonomic level are in
dispute; recent analyses vary from from 2-5, with specific or varietal status. References: Fritsch in FNA (2009); Fritsch & Lucas
(2000)=X; Reveal & Seldin (1976)=Y; Sargent (1921); Godfrey (1988)=Z.

1 Petals united only basally, the lobes longer than the tube; fruits broadly 2-winged; leaves broadly obovate to suborbicular, 1-2x as long as
wide.
2 COrOHE L10-15 MM LONG ...ttt etttk b et b e bt b b st e b e b e b e s e e Rt e b e s e e se e b e b e bt e b e Re e ke neeb e eb e st ebe et et ebenbebea H. diptera var. diptera
2 COrolla 20-30 MM LONG .ouveviiiirieiiiieise ettt e et s et e sesbesaese b ese st e s esessese et e saeneebeseesessesessesseteseeseasensanens H. diptera var. magniflora
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1 Petals united for most of their length, the tube longer than the lobes; fruits narrowly or broadly 4-winged; leaves elliptic-oblong, ca. 2x as
long as wide.
3 Corolla 7-10 (-12) mm long, the style strongly exserted (1/3 to 1/2 the length of the corolla tube beyond its mouth), the anthers at the
mouth of the corolla tube or slightly exserted; fruit obovate in outline, broadest toward the tip, strongly narrowed to the base, narrowly

L o TSRS H. carolina
3 Corolla (12-) 15-30 mm long, the style included or slightly exserted, the anthers within the mouth of the corolla tube; fruit ellipsoid to
slightly obovate in outline, broadest near the middle, broadly WIiNged ............ccccoreiiiiiiiiiiece e H. tetraptera

Halesia carolina Linnaeus, Little Silverbell. Sandy alluvial forests. March-April; September-October. S. SC south to
Panhandle FL, west to s. MS. [= K, WH, Y, Z; = H. parviflora Michaux - RAB, GW, S; < H. carolina — FNA, X]

Halesia diptera Ellis var. diptera, Common Two-wing Silverbell. Bottomland forests, forested edges of brackish marshes.
April-May; August-September. Var. diptera ranges from s. SC south to Panhandle FL, west to n. AL, sw. AR, and e. TX. [=,
Z; < H. diptera - RAB, FNA, GW, K, S, WH]

Halesia diptera Ellis var. magniflora Godfrey. Dry to moist hammocks. Endemic to sw. GA and Panhandle FL. Fritsch in
FNA (2009) considers the variation clinal, the larger-flowered plants in the eastern part of the range of H. diptera s.l., and not
worthy of taxonomic status. [=Y, Z; < H. diptera— FNA, GW, K, S, WH]

Halesia tetraptera Ellis, Common Silverbell, Mountain Silverbell. Moist slopes, coves, creek-banks, bottomlands. March-
May; August-September. W. VA, s. WV, s. OH and s IL, south to FL and e. TX (and cultivated elsewhere). Two varieties or
species have sometimes been recognized (see synonymy): “monticola,” a large tree, restricted to the Southern Appalachians (and
especially the Great Smoky Mountains), the corolla (18-) 20-30 mm long, the style included, the anthers well inside the mouth of
the corolla tube, and “tetraptera,” a smaller tree more widely distributed, the corolla (12-) 15-20 mm long, the style slightly
exserted, the anthers just within the mouth of the corolla tube. Most studies have judged them too intergradient to be practically
delimited. [=C;=H. carolina— RAB, F, G, W, WV; < H. carolina — FNA, Pa, X; > Halesia tetraptera Ellis var. tetraptera - K, Y; > Halesia
tetraptera Ellis var. monticola (Rehder) Reveal & Seldin — K, Y; > H. carolina Linnaeus — S; > H. monticola (Rehder) Sargent — S]

g & &

Styrax Linnaeus 1753 (Snowbell, Storax)

A genus of about 120-130 species, trees and shrubs, of s. Europe, Malesia, se. Asia, se. North America, and tropical America.
Nicolson & Steyskal (1976) discuss at length the grammatical gender of the genus, and conclude that it should be treated as
masculine. References: Gonsoulin (1974)=Z.

R o o] Tt I T T 3 o SRS PSPN S. japonicus
1 Pedicels 4-10 (-14) mm long
2 Leaves generally broadly obovate, sometimes broadly ovate, 5-14 cm long, 4-10 cm wide, the apices acute to short-acuminate, densely and
finely pubescent beneath, giving the underside of the leaf a pale color; inflorescence usually of 5-20 flowers............cc.ccvue.. S. grandifolius
2 Leaves narrowly elliptic to ovate or obovate, usually 2-8 cm long, 1-4 cm wide, the apices short- to long-acuminate, glabrous or sparsely
pubescent beneath (to densely pubescent and then giving the underside of the leaf a rusty color in var. pulverulentus); inflorescence
usually of 1-7 flowers.

3 Leaves oblong-elliptic, glabrous or sparsely pubescent on the undersurfaces and petioles, the margins usually distantly toothed toward
the apices; pedicels 10-14 mm long; calyces essentially glabrous; new growth glabrous to sparsely pubescent............ccocoovevrenennienenne
................................................................................................................................................................... S. americanus var. americanus

3 Leaves elliptic to ovate to oblanceolate or obovate, sparsely to densely scurfy-hairy on the undersurfaces and petioles, margins entire to
serrate; pedicels 4-6 mm long; calyces and pedicels densely scurfy-hairy; new growth densely matted pubescent............ccoccovvvrenienennns
................................................................................................................................................................ S. americanus var. pulverulentus

Styrax americanus Lamarck var. americanus, American Snowbell, American Storax. Swamp forests, pocosin edges, other
moist to wet habitats. April-June; July-September. Var. americanus ranges from ne. WV, OH, s. IN, s. IL, s. MO, south to s. FL
and e. TX. See discussion below on var. pulverulentus and the presence in our area of transitional plants. [=C; < S. americana -
RAB, G, GW, W; < S. americanus — FNA, K, WH; = S. americana var. americana — F, Z; = S. americana — S]

Styrax americanus Lamarck var. pulverulentus (Michaux) Perkins ex Rehder, Downy American Snowbell. Wet pine
flatwoods. April-May; July-September. "Good" var. pulverulentus ranges from SC south to s. FL and west to e. TX and se. MO;
some plants in NC and SC are transitional between the two varieties and will not be easily assigned. [=C, Z; < S. americana -
RAB, G, GW, W; < S. americanus — FNA, K, WH; = S. pulverulenta Michaux — S; = S. americana var. americana - Z]

Styrax grandifolius Aiton, Bigleaf Snowbell, Bigleaf Storax. Upland forests, bluffs. April-May; August-September. Se.
VA south to ne. FL and. Panhandle FL, west to e. TX, north to se. MO. [=C, FNA, K, WH; = S. grandifolia— RAB, F, G, S, W, Z]

Styrax japonicus Siebold & Zuccarini, Japanese Snowbell. Suburban woodlands; native of e. Asia. May. [= FNA, K, Pa]
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338. SARRACENIACEAE Dumortier 1829 (Pitcherplant Family) [in ERICALES]

A family of 3 genera and about 22 species, perennial insectivorous herbs, of e. North America (Sarracenia), w. North America
(Darlingtonia), and ne. South America (Heliamphora). References: Mellichamp in FNA (2009); Neyland & Merchant (2006); Kubitzki
in Kubitzki (2004).

Sarracenia Linnaeus 1753 (Pitcherplant)

A genus of about 11 species, perennial insectivorous herbs, of e. North America. References: Mellichamp & Case in FNA (2009);
McDaniel (1971)=U; Wood (1960)=Z; Schnell & Determann (1997)=Y; Schnell (2002b)=X; Bell (1949)=Q; Case & Case (1976)=V; McPherson
(2007); Neyland & Merchant (2006); Schnell (1979, 1981, 1993, 1998, 2002a); Bell (1952); Bell & Case (1956); Reveal (1993); Cheek (1994,
2001); Godt & Hamrick (1999); Naczi et al. (1999); Romanowski (2002); Catalani (2004); Mellichamp (2008).

Identification notes: Hybrids between the various species of pitcher-plants are relatively frequent; see Bell (1952), Bell & Case (1956),
Mellichamp (2008), and Mellichamp in FNA (2009) for further discussion. They are usually rather easy to determine, since they show
intermediacy in characters, and usually are found in close proximity to both parents.

1 Pitchers mostly decumbent; lateral wing of the pitcher very prominent; petals maroon to pink; [section Sarracenia].
2 Pitchers prominently marked with white on the hood; hood of the pitcher globose; orifice formed by the fusion of the hood margins...........
..................................................................................................................................................................................................... S. psittacina
2 Pitchers not marked with white on the hood; hood of the pitcher expanded and erect; orifice not involving the hood margins.
3 Petals pale pink; lip of pitcher 2.6-7.5 mm thick at thickest point; scape 16.3-35.1 cm high; style arm 2.6-4.1 cm long; [of the Gulf
Coastal Plain, from sw. GA westward]
3 Petals red to deep maroon; lip of pitcher 0.7-3.1 mm thick at thickest point; scape 22-79 cm high; style arm 1.7-2.9 (-3.8) cm long; [of
e. GA northward]
4 Pitchers > 3x as long as broad; pitchers glabrous on the outer surface; petals dark maroon (occasionally red); rhizomes generally
vertical, and with relatively many pitchers per crown (often 6-10); [of e. VA northward] ..........cccooeeininee S. purpurea var. purpurea
4 Pitchers < 3x as long as broad; pitchers bristly-pubescent on the outer surface; petals bright red; rhizomes generally horizontal, and
with relatively few pitchers per crown (often 4-5); [of the Coastal Plain of se. VA southward, and in the Mountains and Piedmont of

NC and SC].
5 Hood lobes closely incurved, touching each other or nearly so, obscuring the hood opening; hairs lining the hood averaging 0.8-
1.0 mm long; [of the Mountains of sw. NC, nw. SC, and Ne. GA] .......cveeririneiiniiicencrteeee e S. purpurea var. montana
5 Hood lobes not closely incurved and touching; hairs lining the inner surface of the hood (1.0-) 1.5-3.0 mm long; [of the Atlantic
Coastal Plain and rarely also the adjacent Piedmont of VA, NC, and SC south to e. GA] .......coceervrerrienne. S. purpurea var. venosa

1 Pitchers erect; lateral wing of the pitcher generally not prominent; petals maroon, red, or yellow; [section Erectae].
6 Pitchers with white (or whitish and translucent) patches toward the summit of the pitcher and behind the orifice and/or on the hood.
7 Areas of white tissue all around the summit of the pitcher and throughout the hood, the areas of bright white tissue surrounded by a
conspicuous network of reddish venation; hood erect or ascending; petals Maro0oN...........ccoveerinreiiinnieee e S. leucophylla
7 Areas of whitish, translucent tissue toward the summit of the pitcher and on the lower portion of the hood, behind the orifice, the areas
of translucent white tissue not enclosed within a conspicuous network of reddish venation; hood arching horizontally over the orifice;
petals pale lemon yellow
8 Pitchers and scapes < 35 cm tall; unwinged petiolar base of pitchers (3-) avg. 6 (-11) cm long, abruptly widened into the pitcher; [of
pine savannas]; [widespread from se. NC SOUtNWATT] ..........ccuruririiiniiinieiirisieei e S. minor var. minor
8 Pitchers and scapes 40-120 cm tall; unwinged petiolar base of pitchers (12-) avg. 17 (-21) cm long, gradually widened into the
pitcher; [of floating peat mats and other very wet sites]; [endemic to the Okeefenokee Swamp and vicinity, se. GA]..........cccceurreurene.
................................................................................................................................................................ S. minor var. okeefenokeensis
6 Pitchers without white or translucent patches toward the summit of the pitcher.
9 Petals yellow; pitcher hood 4-10 (-14) cm wide.
10 Phyllodia (nonpitcher leaves) many per plant and forming a rosette, 5-18 cm long, strongly curved, usually curving 45-90 degrees;
scapes taller than the pitchers; [inland, from sw. NC and e. TN south and west to n. and wc. GA and ¢. AL] ......ccccceveveee S. oreophila
10 Phyllodia (nonpitcher leaves) rare, only a few per plant (if present at all), 12-30 cm long, straight to slightly curved; scapes shorter
than the pitchers; [of the Coastal Plain and rarely Piedmont, from se. VA southward to n. FL and west to e. TX].
11 Narrowed base of the hood not purple-spotted, its sides revolute but not rolled backward and nearly touching; blade of the hood
ovate, slightly cordate basally; [of the Coastal Plain, from 5. AL WeSt t0 €. TX] ...cciiiriiiiiirieieireeie s S. alata
11 Narrowed base of the hood usually purple-spotted, its sides strongly rolled backward (away from the orifice) such that they nearly
touch; blade of the hood broadly reniform to orbicular-reniform, broadly cordate basally; [of the Coastal Plain and rarely
Piedmont, from se. VA southward to n. FL and WeSE t0 S8. IMS].......ouiiiiiiiiiiii et e S. flava
9 Petals maroon; pitcher hood < 4 cm wide (except S. alabamensis ssp. alabamensis, which can be up to 8.8 cm wide).
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12 Orifice wing loosely rolled, with a pronounced “spout” over the wing; summer pitchers ca. 10x as long as the width of the pitcher
mouth; orifice yellow-green; [of the Coastal Plain of c. and s. AL and s. MS]
13 Pitcher background color yellow, the upper pitcher weakly or not veined on the outer surface; [of c. AL (Autauga, Chilton, and
EIMOIE COUNTIES] ...ttt bbbttt et et b et S. alabamensis ssp. alabamensis
13 Pitchers background color tan, the upper pitcher strongly reticulately veined on the outer surface; [of s. AL, s. MS, and w. FL]......
................................................................................................................................................................ S. alabamensis ssp. wherryi
12 Orifice rim tightly rolled, with a very slight “spout” over the wing; summer pitchers narrow and elongate, ca. 20x as long as the
width of the pitcher mouth; [of the Coastal Plain of NC, SC, GA, and Panhandle FL, and the Mountains of sw. NC and nw. SC].
14 Pitchers (25-) avg. 40-50 (-75) cm tall; scapes about the same height as the pitchers; hood ascending, leaving the orifice exposed,
1.5-6.5 cm long, 2.0-5.4 cm wide; orifice 2.8-4.2 cm wide; [of the Mountains of NC and SCJ .......ccccceoviviinincinciecns S. jonesii
14 Pitchers (7-) avg. 15-60 cm tall (-55) cm tall; scapes 1.5-2x the height of the leaves (pitchers); hood horizontal, held closely over
the orifice, 0.7-4.5 cm long, 0.7-3.9 cm wide; orifice 1.5-3.5 cm wide; [of the Coastal Plain of NC, SC, and GA].
15 Pitchers (7-) 15-43 cm tall; orifice 1.5-2.3 cm wide; [se. and sc. NC south through SC to sc. GA].................. S. rubra ssp. rubra
15 Pitchers 47-61 cm tall; orifice 2.4-3.5 cm wide; [sw. GA west to FL Panhandle] ...........c.cocoeeovinicninnne S. rubra ssp. gulfensis

Sarracenia alabamensis F.W. and R.B. Case ssp. alabamensis, Alabama Pitcherplant, Alabama Canebrake Pitcherplant.
Seepage bogs. Endemic to c. AL (Autauga, Chilton, and Elmore counties). See Case (2005). [=FNA, V; =S. rubra Walter ssp.
alabamensis (F.W. & R.B. Case) Schnell - K, X; <S. rubra—-GW, S, U, Z]

Sarracenia alabamensis F.W. & R.B. Case ssp. wherryi F.W. & R.B. Case, Wherry's Pitcherplant. Seepage bogs and
savannas. FL Panhandle, s. AL, s. MS. April-May. See Case (2005). [= FNA, V; =S. rubra Walter ssp. wherryi (F.W. & R.B. Case)
Schnell - K, WH, X; <S. rubra- GW, S, U, Z]

Sarracenia alata Wood, Pale Pitcherplant. Savannas, seepage bogs. S. AL westto e. TX. [=FNA, GW, K, U, X, Z; =S.
sledgei Macfarlane - Q, S]

Sarracenia flava Linnaeus, Yellow Pitcherplant, Trumpets. Savannas, seepage bogs, pocosins. March-April; May-June.
Se. VA south to n. FL and west to s. AL and se. MS. In the centers of peat domes and large peat-filled Carolina bays, S. flava is
sometimes very abundant, occasionally the dominant plant over areas exceeding several square kilometers. [= RAB, C, F, FNA, G,
GW, K, Q, U, W, Z; <S. flava - S (also see S. oreophila); > S. flava var. flava — X; > S. flava var. atropurpurea (Bull) C.R. Bell - X; > S. flava
var. maxima Bull ex Masters — X; > S. flava var. ornata Bull ex Masters — X; > S. flava var. cuprea Schnell — X; > S. flava var. rugelii
(Shuttleworth ex de Candolle) Masters — X; > S. flava var. rubricorpora Schnell — X]

Sarracenia jonesii Wherry, Mountain Sweet Pitcherplant. Bogs, cataract seeps. May; July. Endemic to a small area in sw.
NC and nw. SC. There has been a great deal of disagreement over the taxonomic treatment of this taxon, a montane sibling of S.
rubra. See Wherry (1929), Bell (1949), McDaniel (1971), Wherry (1972), Case and Case (1976), Schnell (1977), Massey et al.
(1983), and McDaniel (1986) for further discussion. [= FNA, V, W; <S. rubra—- RAB, GW, Q, U, Z; = S. rubra ssp. jonesii (Wherry)
Wherry - K, X]

Sarracenia leucophylla Rafinesque, Whitetop Pitcherplant, Crimson Pitcherplant. Wet pine savannas. Sw. GA, w. FL, s.
AL, and se. MS, a Gulf Coastal Plain endemic; introduced in eastern NC. The NC population (on Croatan National Forest,
Carteret Co.) was apparently introduced in the 1980s; it is not known whether this species will spread in NC, but it is persisting
and has been independently "discovered" several times. [= FNA, GW, K, U, X, Z; = S. drummondii Croom — Q, S]

F P

Sarracenia minor Walter var. minor, Hooded Pitcherplant. Wet savannas. April-May; June-July. Se. NC south through
SC and GA to c. peninsular and e. Panhandle FL. [<S. minor - FNA, GW, K, Q, RAB, S, U, X, Z]

Sarracenia minor Walter var. okefenokeensis Schnell, Okeefenokee Hooded Pitcherplant. On floating vegetation mats,
ditches, and other very wet sites. Endemic to Okeefenokee Swamp, se. GA. See Schnell (2002a) for additional information. [<
S. minor — FNA, GW, K, Q, S, U, X, Z]

Sarracenia oreophila (Kearney) Wherry, Green Pitcherplant. Seepage bogs. April-May; June-July. A montane-
piedmontane sibling of S. flava, known from sw. NC, se. TN (where presumed extirpated from the state), n. GA, and c. and ne.
AL (Govus 1987, Wherry 1933, Schnell 1980b, Dennis 1980, Catalani 2004). [= FNA, GW, K, Q, U, W, X, Z; <S. flava - S]

Sarracenia psittacina Michaux, Parrot Pitcherplant. Savannas. This distinctive species is distributed primarily in the East

Gulf Coastal Plain, but ranges east to the Atlantic Coastal Plain of e. GA (Bullock County), in close proximity to the SC border.
[=FNA GW, K, Q, S, U, X, Z]
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Sarracenia purpurea Linnaeus var. montana Schnell & Determann, Southern Appalachian Purple Pitcherplant. Mountain
bogs, seepage bogs. May; July. Var. montana is restricted to a few dozen populations in sw. NC (south of Asheville), nw. SC,
and ne. GA (Rabun County). These montane populations (in sw. NC, nw. SC, and ne. GA) show some consistent differences and
appear to warrant taxonomic distinction (Schnell & Determann 1997); further study is warranted. For those tolerant of
quadrinomial taxonomy, plants in our area can be called S. purpurea ssp. venosa (Rafinesque) Fernald var. montana Schnell &
Determann. Allozyme studies by Godt and Hamrick (1999) show striking genetic differences between var. montana, var.
purpurea, var. venosa and the Gulf Coast var. burkii, supporting their taxonomic recognition. In fact, the genetic differentiation
is greater than that between taxa in the S. rubra complex. [<S. purpurea-RAB, GW, Q, S, W, Z; < S. purpurea var. purpurea — Reveal
(1993); < S. purpurea ssp. purpurea — FNA; = S. purpurea ssp. venosa (Rafinesque) Fernald var. montana Schnell & Determann - K, Y]

Sarracenia purpurea Linnaeus var. purpurea, Northern Purple Pitcherplant. Bogs. April-May; June-July. The species as a
whole is widespread in e. North America, the only Sarracenia to extend north of se. VA. Var. purpurea ranges from NL
(Labrador) to NT and BC, south to NJ, DE, e. MD, w. MD (where not native), ne. VA, e. WV (where not native), OH, IN, IL,
MN, and WA. A nomenclatural battle about the application of the typic variety has been resolved, with var. purpurea applying
to the northern variety (Reveal 1993, Cheek 1994, Kartesz & Gandhi 1995, Cheek 2001). [=C, F, G, Z; <S. purpurea — RAB, GW,
Pa, Q, S, U, W, WV; = S. purpurea ssp. gibbosa (Rafinesque) Wherry — K; = S. purpurea var. terrae-novae de la Pylaie — Reveal (1993); <S.
purpurea ssp. purpurea — FNA; = S. purpurea ssp. purpurea — X]

Sarracenia purpurea Linnaeus var. venosa (Rafinesque) Fernald, Southern Purple Pitcherplant. Wet savannas, sandhill
seepage bogs, hillside seepage bogs. April-May; June-July. Var. venosa is restricted to the Atlantic Coastal Plain of the se.
United States, ranging from se. VA south to se. SC and e. GA; perhaps disjunct in e. LA. See MacRoberts & MacRaoberts (2004)
for a detailed discussion about old LA collections of S. purpurea or S. rosea. For those tolerant of quadrinomial taxonomy,
plants in our area may be considered S. purpurea ssp. venosa (Rafinesque) Fernald var. venosa. It is notable, though, that the
findings of Godt & Hamrick (1999) and Ellison et al. (2004) do not support the greater relationship of the southern taxa to one
another and their divergence from the northern taxon, and thus do not support the quadrinomial taxonomy. [=C,F, G, Z; <S.
purpurea — RAB, GW, Q, S, U, W; = S. purpurea ssp. venosa (Rafinesque) Fernald — FNA; = S. purpurea Linnaeus ssp. purpurea var. purpurea
—K; =S. purpurea var. purpurea — Reveal (1993); = S. purpurea ssp. venosa (Rafinesque) Fernald var. venosa — X, Y]

Sarracenia rosea Naczi, F.W. Case, & R.B. Case, Rose Pitcherplant. Wet pine savannas and seepage bogs. Sw. GA and
Panhandle FL west to s. MS and (?) e. LA. Schnell (1993) distinguished the distinctive East Gulf Coastal Plain population (with
short peduncles, white stigmas, and pale pink petals) as S. purpurea ssp. venosa var. burkii Schnell; Naczi et al. (1999) elevated
this to species rank, as S. rosea. See Naczi et al. (1999) and Schnell (1993) for more detailed information and color photographs.
Naczi et al.'s (1999) treatment of this taxon at specific rank is supported by the greater genetic distance found by Godt and
Hamrick (1999) and morphologic and genetic analyses (Ellison et al. 2004). See MacRoberts & MacRoberts (2004) for a
detailed discussion about old LA collections of S. purpurea or S. rosea. [= FNA, WH; <S. purpurea—-GW, Q, S, U, Z; = S. purpurea
Linnaeus ssp. purpurea var. burkii Schnell — K; < S. purpurea var. purpurea — Reveal (1993); = S. purpurea ssp. venosa (Rafinesque) Fernald
var. burkii Schnell - X, Y]

Sarracenia rubra Walter ssp. gulfensis Schnell, Gulf Pitcherplant. Seepage bogs and savannas. April-May. Sw. GA to
Panhandle FL. Schnell (2002b) considers the populations of the "rubra complex™ in Taylor County, GA (the western Coastal
Plain of GA, near the AL line) to be best assigned to "gulfensis." [= FNA, K, WH, X; <S. rubra- GW, S, U, V, Z]

Sarracenia rubra Walter ssp. rubra, Sweet Pitcherplant, Redflower Pitcherplant. Sandhill seepage bogs, pocosins, wet
savannas. April-May; June-July. Se. and sc. NC south to sc. GA. The S. rubra complex consists of five geographically isolated
entities, variously treated as species, subspecies, or geographic races (see S. jonesii for some of the pertinent references). [= FNA,
K, X; <S. rubra- RAB, GW, Q, S, U, V, Z]

3 4 & 4 & 4

340. ACTINIDIACEAE Hutchinson 1926 (Kiwi-fruit Family) [in ERICALES]

A family of 3 genera and 340-360 species, trees, shrubs, and lianas, of tropical and warm temperate Asia. References: Dressler &
Bayer in Kubitzki (2004).
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Actinidia Lindley (Kiwi-fruit)

A genus of 40-60 species, lianas, of e. and se. Asia. In addition to A. chinensis, various other species in the genus Actinidia are in
limited or novelty cultivation in our area; some show potential to escape and naturalize. References: Dressler & Bayer in Kubitzki
(2004).

*  Actinidia chinensis Planchon, Kiwi-fruit, Chinese Gooseberry. Pd (NC, VA), Mt (VA): suburban woodlands; rare, native
of e. Asia. Also naturalized in nc. TN.

341. CLETHRACEAE Kilotzsch 1851 (Clethra Family) [in ERICALES]

A monogeneric family of 65-95 species, shrubs and trees, primarily of tropical America and Asia. Sometimes combined into the
Cyrillaceae. References: Tucker & Jones in FNA (2009); Sleumer (1967b); Anderberg & Zhang (2002); Schneider & Bayer in Kubitzki
(2004).

Clethra Linnaeus (Sweet Pepperbush, White-alder, Clethra)

A genus of 65-95 species, shrubs and trees, primarily of tropical America and Asia. References: Tucker & Jones in FNA (2009);
Sleumer (1967b)=Z; Schneider & Bayer in Kubitzki (2004). Key based on FNA.

1 Leaves oblong or elliptic, averaging 11-13 ¢cm long and 5-7 cm wide; distance up leaf margin from the leaf base to the first tooth avg. 2.4 cm;
leaf apex acuminate; inflorescence bracts exceeding the flowers; [0f the MoOUNtAINS] .........c.ccoiiiiiiiiiieie e C. acuminata
1 Leaves obovate or oblong, averaging 5-9 cm long and 2-4 cm wide cm wide; distance up leaf margin from the leaf base to the first tooth avg.
3.4 cm; leaf apex obtuse to acute; inflorescence bracts shorter than the flowers; [of the Coastal Plain and rarely lower Piedmont].
2 Lower leaf surface sparsely hairy; petioles 2.5-3.5 (-6) cm long; styles 6-7 mm long, hairy at the base with straight hairs; filaments 0.2-0.3

(F0.4) MM EN GIAIMELET. ...ttt bbbt h bt e b e b et bt e b e e b e £ e b e A E e R £ e b Eeh £ b e R £ bt e b e b £ e b e e e bt b e s e e b et et e b et et e e enis C. alnifolia
2 Lower leaf surface woolly-tomentose; petioles 0.5-1 (-1.5) cm long; styles 3.5-5 mm long, downy throughout; filaments 0.4-0.5 (-0.7) mm
(L0 L U1 (=T G TSSOSO PO T USSP URTPPRUTN C. tomentosa

Clethra acuminata Michaux, Mountain Sweet-pepperbush, Mountain White-alder. Moist forests, heath balds, margins of
rock outcrops at high elevations. July-August; September-October. Endemic to the Southern and Central Appalachians, C.
acuminata ranges from sw. PA south through e. WV, w. VA, e. TN, w. NC to nw. SC, n. GA, and ne. AL. [=RAB, C, F, FNA, G,
K,Pa, S, W, Z]

Clethra alnifolia Linnaeus, Coastal Sweet-pepperbush, Coastal White-alder. Pocosins, blackwater swamp forests,
nonriverine swamp forests. June-August; September-October. Primarily a southeastern Coastal Plain species, C. alnifolia ranges
from NS and ME south to FL, west to TX; disjunct in sc. TN (Coffee County) (Chester, Wofford, & Kral 1997). [=FNA, S; <C.
alnifolia— C, F, G, GW, K, Pa, WH; = C. alnifolia var. alnifolia— RAB, Z; = C. alnifolia var. pubescens Aiton — Z]

Clethra tomentosa Lamarck, Downy Sweet-pepperbush, Downy White-alder. Pocosins, swamps, streambanks. E. SC south
to FL, and west to e. LA (east of the Mississippi River). If recognized at varietal rank, the correct name is var. pubescens Aiton,
which predates var. tomentosa (Lamarck) Michaux (Sleumer 1967b, Wilbur 1970b). [=FNA, S; < C. alnifolia - GW, K, WH; = C.
alnifolia var. tomentosa (Lamarck) Michaux — RAB; = C. alnifolia var. pubescens Aiton — Z]

342. CYRILLACEAE Endlicher 1841 (Ti-ti Family) [in ERICALES]

A family of 2 genera and 3 or more species, ranging from se. North America to the West Indies and n. South America (following
the removal of Purdiaea to the Clethraceae (Anderberg & Zhang 2002). References: Lemke in FNA (2009); Godfrey (1988);
Anderberg & Zhang (2002); Thomas (1960)=Y; Kubitzki in Kubitzki (2004). Key adapted from Godfrey (1988).

1 Lateral veins of the leaf blades scarcely or not at all apparent on either surface; flowers in terminal and axillary racemes, the racemes solitary
or several at a node, not markedly radiating; fruit 5-7 mm 10ng, 2-5 WINGE..........cciiriiiiiiiiie it s Cliftonia

1 Lateral veins of the leaf blades readily apparent on both surfaces, the main laterals neatly pinnate, the smaller veins forming a fine reticulum;
flowers in lateral racemes, the racemes clustered together at the summit of the previous year's growth and radiating outward or reflexed; fruit
2-2.5 MM 1ONG, NOEWINGEA ...ttt etttk b e se bt b e seebeebe e e b e b e R e e H e e eE £ 4E £ e e b e beRe e b e R b e b e 4 h e R b e b e nEeh e e be e e e bt e b e e e b et eb e eb e e eb e s Cyrilla

Cliftonia Banks ex C.F. Gaertner 1807 (Black Ti-ti, Buckwheat-tree)

A monotypic genus, shrub or small tree, of se. North America. References: Lemke in FNA (2009); Thomas (1960)=Y; Kubitzki in
Kubitzki (2004).

Cliftonia monophylla (Lamarck) Britton ex Sargent, Black Ti-ti, Buckwheat-tree. Acid bogs, bayheads, swamps, and
streambanks. Se. SC south to n. FL, west to se. LA. [=FNA, GW, K, S, WH, Y]
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Cyrilla Garden ex Linnaeus 1767 (Ti-ti)

A genus of 3-10 (or more) species, trees and shrubs, of warme temperate to tropical North America, the West Indies, and n. South

America. The most recent monographer (Thomas 1960) treated Cyrilla as monotypic, clearly the diversity of habit (from

subshrubs to large forest trees) and floral structure warrant the recognition of multiple taxa at specific rank; the genus is badly in
need of modern study. References: Lemke in FNA (2009); Kurz & Godfrey (1962)=Z; Thomas (1960)=Y; Kubitzki in Kubitzki (2004).

1 Leaves mostly 1-4 cm long, mostly 0.5-1 cm wide; inflorescences mostly 4-9 cm long; petals < 3 mm long; [mostly of flatwoods ponds, in s.

(7R To U {1111 T ) SRRSO C. parvifolia
1 Leaves mostly 5-10 cm long, mostly 1-2 cm wide; inflorescences mostly 10-18 cm long; petals > 3 mm long; [of various wetland habitats,
throughout our area and widely distributed DEYON].........ceiviiiiiee et sae e sreneas C. racemiflora

Cyrilla parvifolia Rafinesque, Littleleaf Ti-ti. Flatwood pond margins and along drains through savannas. S. GA south into
Panhandle FL. Its taxonomy is problematic; while very distinctive in some places (such as Apalachicola National Forest, FL),
apparent intermediates are seen elsewhere. [=K, S, Z; < C. racemiflora — FNA, GW, WH3, Y]

Cyrilla racemiflora Linnaeus, Ti-ti. Pocosins, swamps, lake and flatwood pond margins, streambanks, pine flatwoods.
May-July; September-October. E. VA (Accomack County) south to FL, west to TX, and south into the West Indies, Belize,
Mexico, and n. South America (Thomas 1960). The leaves are quite variable in shape and size; the venation and glossy
smoothness, however, are distinctive once learned. Under various ecological conditions, titi can be anything from a small shrub

to a medium tree (or large tree in the West Indies). [=RAB, C, G, K, S, Z; < C. racemiflora— FNA, GW, WH3, Y; > C. racemiflora var.
racemiflora — F; > C. racemiflora var. subglobosa Fernald — F]

L o o
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344. ERICACEAE A.L. de Jussieu 1789 (Heath Family) [in ERICALES]

A family of about 107-124 genera and 3400-4100 species, primarily shrubs, small trees, and subshrubs, nearly cosmopolitan.
The Ericaceae is very important in our area, which is one of the north temperate centers of diversity for the Ericaceae, with a
great diversity of genera and species, many of them rather narrowly endemic. Along with Quercus and Pinus, various members
of this family are dominant in much of our landscape. References: Tucker in FNA (2009); Gillespie & Kron (2010); Kron et al. (2002);

Wood (1961); Judd & Kron (1993); Kron & Chase (1993); Luteyn et al. (1996)=L; Dorr & Barrie (1993); Cullings & Hileman (1997); Stevens et
al. in Kubitzki (2004).

Main Key, for use with flowering or fruiting material

1 Plant an herb, subshrub, or sprawling shrub, not clonal by underground rhizomes (except Gaultheria procumbens and Epigaea repens), rarely
> 3 dm tall; plants mycotrophic or hemi-mycotrophic (except Epigaea, Gaultheria, and Arctostaphylos).
2 Plants without chlorophyll (fully mycotrophic); stems fleshy; leaves represented by bract-like scales, white or variously colored, but not
green; pollen grains single; [subfamily Monotropoideae; tribe Monotropeae].
3 Petals united; fruit nodding, a berry; flower and fruit Several Per StEM ...........coooiiiiiiiiiiec e 6. Monotropsis
3 Petals separate; fruit erect, a capsule; flower and fruit 1-several per stem.
4 Flowers few to many, racemose; stem pubescent, at least in the inflorescence; plant yellow, orange, or red when fresh, aging or
APYING GATK DIOWIN ...t e h bbbt b etk b et bR st b e R e e b e bbb e e bt b et e b e e b e b et abe e s 5. Hypopitys
4 Flower solitary; stem glabrous; plant white (rarely pink) when fresh, aging or drying black ... 4. Monotropa
2 Plants with chlorophyll (hemi-mycotrophic or autotrophic); stems woody; leaves present and well-developed, green; pollen grains in
tetrads (single in Orthilia).
5 Herb with a rosette of ascending basal leaves; flowers scapose; [subfamily Monotropoideae; tribe Pyroleae].
6 Style and filaments straight; filaments straight, the anthers closely surrounding the style; inflorescence distinctly secund (1-sided).....
............................................................................................................................................................................................... 3. Orthilia
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6 Style and filaments strongly declined; filaments curved, the anthers not closely surrounding the style; inflorescence slightly or not at
FE LT TN To R o =T | SRR 1. Pyrola
5  Subshrub or sprawling shrub with cauline leaves; flowers axillary (except scapose in Chimaphila).
7 Plant erect, the leaves clustered near the apex of the single stem.
8 Leaves lanceolate or oblanceolate, normally 2-4x as long as wide (sometimes proportionately less narrow in stunted individuals;
fruit a capsule, borne 1-several on an erect scape above the leaves [subfamily Monotropoideae; tribe Pyroleae]....... 2. Chimaphila
8 Leaves obovate, 1-2x as long as wide; fruit a red berry, borne on nodding axillary pedicels beneath the leaves; [subfamily

Vaccinioideae; tribe GAUITNEIIEAE] ..........viveiriiee ettt st se et ese st e e s e e e s e ste e etenaeneaneneas 26. Gaultheria
7  Plant creeping or sprawling, leaves scattered along the stems.
9  Flowers solitary and axillary; fruit a white berry; [subfamily Vaccinioideae; tribe Gaultherieae]..........c.ccoccevnennennne 26. Gaultheria

9  Flowers in axillary or terminal spikes or racemes; fruit a fleshy loculicidal capsule or red drupe.
10 Leaves glabrous, 1-3 cm long, tapered to the base; corolla urceolate; calyx not subtended by large bracts; [subfamily

ATDULOIABAEC] ...ttt bbbt b et E e s e e Rt e b bbb e b e e bbb bt b b et bbb e 7. Arctostaphylos
10 Leaves pilose (glabrate in age), 2-10 cm long, rounded or subcordate at the base; corolla salverform, the lobes spreading; calyx
subtended by 2 large bracts; [subfamily Ericoideae; tribe PhyllodoCeaE] .........cceriririeiiiniiiiciircccecec 11. Epigaea

1 Plantashrub, >3 dm tall, or 1-3 dm tall and definitely and obviously clonal by underground rhizomes; plants not mycotrophic or hemi-
mycotrophic.

11 Leaves ca. 1 mm wide, 3-12 mm long, appearing opposite, alternate, or whorled (the internodes very short, thus the leaves generally
appearing whorled); petals absent; fruit a subglobose, 2-stoned drupe, 1-3 mm in diameter; branches often appearing in whorls of 3-7;
[subfamily Ericoideae; tribe Empetreae]

12 Leaves 5-15 mm long; shrubs 5-25 dm tall; drupes red, 1.5-3 mm in diameter; [of SC southward].............cccocceinrnicinnnnenes 14. Ceratiola
12 Leaves 3-6 mm long; shrubs 1.5-6 dm tall; drupes gray, 1-1.5 mm in diameter; [of NJ northward] ...........cccocoeininiieiinnes 13. Corema
11 Leaves either > 2 mm wide or <5 mm long, mostly alternate or whorled; petals present; fruit not as above, mostly either a capsule or 10-
or many-seeded berry; branches appearing alternate or whorled; [subfamily Vaccinioideae; tribe Vaccinieae].
13 Ovary inferior; fruit indehiscent, a fleshy berry.
14 Ovary 10 locular; seeds 10; leaves glandular-punctate, at least on the lower surface (except G. brachycera).. ....28. Gaylussacia
14 Ovary 4-5 locular; seeds numerous; leaves not glandular-pUnCLate .............coeeviieiinnicie e 27. Vaccinium
13 Ovary superior; fruit dehiscent, a dry capsule.
15 Petals separate; fruit 2-7-locular; either a shrub to 1 m tall with ovate to oblong, evergreen leaves, 0.6-1.2 cm long, or a shrub to
small tree 2-6 (-9) m tall with elliptic, deciduous leaves, 4-12 cm long, or a shrub 1-2.5 m tall, with elliptic to ovate, evergreen leaves
2-4 cm long; [subfamily Ericoideae; tribe Phyllodoceae].

16 Fruit 2-3 (5)-locular; shrub to 1 m tall; leaves, 0.4-1.2 cm long; petals 2-4 MM 1oNg ........cccoeveerinnciininsnenens 12. Kalmia buxifolia
16 Fruit 4-7-locular; shrub to small tree 1-6 (-9) m tall; leaves 2-12 cm long; petals 12-30 mm long.
17 Fruit 7-locular; leaves evergreen 2-4 cm long; petals 20-30 mm long; shrub 1-2.5 mtall .......cooeiiiicinnicene, 8. Bejaria
17 Fruit 4-5-locular; leaves deciduous, 4-12 cm long; petals 12-14 mm long; shrub to small tree 2-6 (-9) mtall ............ 10. Elliottia

15 Petals fused for part or all their lengths; fruit (4-) 5-locular; shrub or tree with leaves of various shape, evergreen or deciduous, these
either <6 mm long, linear and whorled, or > 12 mm long.
18 Leaves opposite or whorled, <5 mm long, linear; [subfamily Ericoideae, tribe Ericeae]
19 Leaves opposite, sessile, Clasping at the DASE .........cccviivrieiiirieirciee et nnen 15. Calluna
19 Leaves Whorled (N 4S), PELIOIALE ...........ciiiieie ettt b bbb bbb et b e bt b st e bt et ne e enan 16. Erica
18 Leaves alternate or whorled, > 20 mm long.
20 Flowers 4-merous; fruits 4-locular; leaves with a series of fascicles of trichomes on the midrib below; [subfamily Ericoideae;
EFIDE RNOTOIEAE]T ...ttt bbbttt b bbbttt b et b e bbbttt ne et ne s 9. Rhododendron
20 Flowers 5-merous; fruits 5-locular; leaves not as above.
21 Leaves coriaceous, evergreen, shiny and dark green above.
22 Leaves sharply and distinctly serrate.
23 Pedicels slender, 7-10 mm long; filaments strongly curved just below the anthers; pith transversely diaphragmed;
[subfamily Vaccinioideae; tribe LYONIBAE] .........cccovririuriiriiiiieiiiiiiei ettt 19. Agarista
23 Pedicels stout, 2-6 mm long; filaments straight; pith solid; [subfamily Vaccinioideae; tribe Gaultherieae] .....................
................................................................................................................................................................... 24. Leucothoe
22 Leaves entire, or obscurely and finely crenulate-serrulate.
24 Capsules elongate, > 2x as long as broad, 8-18 mm long; [subfamily Ericoideae; tribe Rhodoreae]............cccceovvevrrnns
.............................................................................................................................................................. 9. Rhododendron
24 Capsules ovoid to globose or subglobose, about as long as broad, 5-8 mm long.
25 Leaves with a prominent vein running parallel to (and about 1 mm in from) the margin; [subfamily Vaccinioideae;
EFIDE LYONIBAE] ...ttt ettt bbbttt b et bbbkt b bR bbbttt b ebens 20. Lyonia
25 Leaves without a prominent marginal vein.
26 Corolla saucer-shaped, 10-30 mm across; leaves entire; [subfamily Ericoideae; tribe Phyllodoceae].....12. Kalmia
26 Corolla narrowly urceolate, 4-6 mm across; leaves finely crenulate-serrulate; [subfamily Vaccinioideae; tribe
LYOMIEAET ...tttk bbbttt 18. Pieris
21 Leaves membranaceous or subcoriaceous, deciduous or evergreen, if subcoriaceous and evergreen, then not shiny and dark
green above.
27 Capsules elongate, > 2x as long as broad, 7-23 mm long; [subfamily Ericoideae; tribe Rhodoreae] ........ 9. Rhododendron
27 Capsules ovoid to globose or subglobose, about as long as broad, or broader than long, 2-7 mm long.
28 Leaves (at least the larger) > 2.5 cm wide.
29 Pedicels with 2 bracteoles.
30 Capsule broader than long; shrub; bracteoles just below the calyx; [subfamily Vaccinioideae; tribe Gaultherieae]

............................................................................................................................................................. 25. Eubotrys
30 Capsule longer than broad; tree; bracteoles generally near the middle of the pedicel; [subfamily Vaccinioideae;
trIDE OXYAENAIEAR] ......vevetteee ettt e 17. Oxydendrum

29 Pedicels without bracteoles.
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31 Leaves entire to minutely serrulate; capsule sutures pale and thickened; [subfamily Vaccinioideae; tribe
LYOMIEAE] ..tttk b bbb 20. Lyonia

31 Leaves crenate; capsule sutures not thickened and pale; [subfamily Vaccinioideae; tribe Andromedeae].................

22. Zenobia

28 Leaves < 2.5 cm wide.
32 Leaves linear to narrowly lanceolate, 8% or more as long as wide. strongly revolute, strongly whitened beneath;
[subfamily Vaccinioideae; tribe ANAromedeae] .........cocooeireririiiineee e 21. Andromeda
32 Leaves broader, not revolute or slightly so, not strongly whitened below.
33 Leaves whorled or alternate; corolla saucer-shaped, 10-20 mm across; [subfamily Ericoideae; tribe
PRYHOUOCEAE] ...tttk bbb bbbt bbbt ek bt sb e e bt nnen 12. Kalmia
33 Leaves alternate; corolla narrowly urceolate, 2-8 mm across.
34 Pedicels with 2 bracteoles near the summit; [subfamily Vaccinioideae; tribe Gaultherieae] ..........c.coceevvrnnnee.
.............................................................................................................................................. 23. Chamaedaphne
34 Pedicels with 2 bracteoles near the base; [subfamily Vaccinioideae; tribe Lyonieae] ...........cccovvnuee. 20. Lyonia

Alternate Key to Ericaceae (including some relatives), emphasizing vegetative characters
[This key includes some related shrubs, of the Diapensiaceae, Clethraceae, and Cyrillaceae]

1 Leaves and stems lacking chlorophyll (either white or variously tinted with colors such as pink, tan, red, or violet)............c.c.coeovvrrnnnee. Key A
1 Leaves and stems with chlorophyll (green, though some parts may have the green pigment obscured with purple or other colors).
2 Leaves membranaceous or subcoriaceous, deciduous or tardily deciduous, usually not particularly glossy (except in new foliage of some
SPECIES). vttt b ekttt ettt bk e bbb bR kR £ E b E Rk £ e E R £ bk E bk R E ek h e bRk e h bbb b bbbt b et n s Key B
2 Leaves coriaceous, more or less stiff, evergreen, usually glossy and often dark green.
3 Subshrub or sprawling shrub, 0-1 (-2) dm tall, not clonal by underground rhizomes (except Gaultheria procumbens), though often
clonal by creeping stems, or sprawling and patch-forming (many of these species are only ambiguously shrublike and are considered
herbs DY the CASUAI ODSEIVEN) ........c.iiiiiii bbb bbbt b bbbttt Key C
3 Shrub, >3 dm tall, or 1-3 dm tall and definitely and obviously clonal by underground rhizomes .............ccccoervreieniinnciinrccee Key D

Key A — Achlorophyllose plants

1 Flower solitary; stem glabrous; plant white (rarely pink) when fresh, aging or drying black.............c.coccceoviiiicinnccnnnn. Monotropa uniflora

1 Flowers few to many, racemose; stem glabrous (Monotropsis) or pubescent, at least in the inflorescence (Hypopitys); plant yellow, orange, or
red when fresh, aging or drying dark brown.

2 Plant yellow, orange, or red when fresh, aging or drying dark brown; stem pubescent, at least in the inflorescence; petals separate to base ..

...................................................................................................................................................................................... Hypopitys monotropa

2 Plant lavender when fresh; stem glabrous; petals fused into an urceolate COrolla.............ccooeeiiiicininece e Monotropsis

Key B — Deciduous ericaceous shrubs and trees

Gaylussacia spp., Vaccinium spp., Elliottia racemosa, Rhododendron spp., Kalmia cuneata, Chamaedaphne calyculata, Lyonia mariana,
Lyonia ligustrina var. ligustrina, Lyonia ligustrina var. foliosiflora, Eubotrys racemosa, Eubotrys recurva, Oxydendrum arboreum, Zenobia
pulverulenta, Clethra acuminata, Clethra alnifolia, Cyrilla racemiflora

Key C - Evergreen subshrubs and sprawling shrubs

1 Plant erect, the leaves few (< 10), clustered near the apex of the single stem.
2 Leaves obovate, 1-2x as long as wide; fruit a red berry, borne on nodding axillary pedicels beneath the leaves........ Gaultheria procumbens
2 Leaves lanceolate or oblanceolate, normally 2-4x as long as wide (sometimes proportionately less narrow in stunted individuals; fruit a
capsule, borne 1-several on an erect scape above the leaves.
3 Leaves lanceolate (broadest below the middle), base rounded, striped with white or paler green along the major veins..................
....................................................................................................................................................................... Chimaphila maculata
3 Leaves oblanceolate (broadest above the middle), base cuneate, solid dark green throughouL.............ccccoveiiiiiiineinieseceee
........................................................................................................................................... Chimaphila umbellata ssp. cisatlantica
1 Plant creeping or sprawling, leaves scattered along the stems, or tufted at the base.
4 Leaves 2-15 cm wide; leaves (2-) 3.5-15 cm long, rounded or subcordate at the base.
5 Leaves dull green, with a pebbled texture, pilose (Glabrate iN 8gE) ..........ccvvirrriireirriiiiieee s Epigaea repens
5 Leaves bright shiny green (or prrple), with a smooth texture, glabrous.
6 Leaves orbicular, rounded or with a slight point at the apex, finely serrate (4-8 teeth per cm), the teeth not prominently mucronate;
flowers in racemes; [widespread in distribUtiON] .........cccoviiiniicicc s Galax urceolata [DIAPENSIACEAE]
6 Leaves broadly elliptic, generally emarginate (slightly notched) at the apex, coarsely serrate (1-4 teeth per cm), the teeth prominently
mucronate; flowers solitary; [native to humid gorges along the escarpment between the Mountains and Piedmont, sometimes
cultivated and becoming established eISEWhere] ..........cccoovveiiiriiciinicecc s Shortia galacifolia [DIAPENSIACEAE]
4 Leaves 0-1.5 cm wide; leaves 0.5-3 cm long, cuneate at the base (at least widely so), glabrous (or bristly beneath in Gaultheria hispidula).
7 Leaves linear, <2 mm wide.
8 Leaves (3.3) 4-10 mm long; leaves lanceolate, averaging > 1.0 mm wide (oblanceolate and up to 2.5 mm wide if etiolated under leaf
litter); leaves (in fresh material) herbaceous in texture, < 0.1 mm thick; leaves of sterile shoots ciliate along the margins at the base,
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usually also pubescent on the upper surface near the base, but the pubescence rarely extending > 1/3 of the way from the base to the
tip; internodes usually > 1 MM TONQ ...c.ovriiiiiiiiee e Pyxidanthera barbulata [DIAPENSIACEAE]

8 Leaves 1-5 mm long (rarely to 7 mm long if etiolated under leaf litter); leaves ovate, averaging < 1.2 mm wide (lanceolate and up to
1.5 mm wide if etiolated under leaf litter); leaves (in fresh material) succulent in texture, up to 0.5 mm thick; leaves of sterile shoots
lanose to densely pubescent on the upper surface at the base, the pubescence becoming sparser toward the tip of the leaf, but
extending past the midpoint of the leaf and often its full length; internodes usually < 2 MM IONG .....ccovverieirciice e
....................................................................................................................................... Pyxidanthera brevifolia [DIAPENSIACEAE]

7 Leaves broader, > 2 mm wide.

9 Leaves serrate or serrulate (sometimes inconspicuously so); [of pinelands of the Coastal Plain and (very rarely) lower Piedmont of
se. VA southward].

10 Leaves (2-) 3-18 (-25) mm long, generally elliptic (less commonly ovate or obovate); angle of leaf base typically > 90 degrees;
margins finely glandular mucronulate-crenulate, the teeth tightly appressed and therefore often obscure, the margin superficially
entire; stems mostly prostrate (ascending in areas that have been long fire-suppressed); [widespread in NC and SC, rare in se. VA
ANA B, GA L ottt E bbbk R bbb R bbbttt bbb Vaccinium crassifolium

10 Leaves (4-) 7-35 (-63) mm long, elliptic to obovate (less commonly elliptic-ovate); angle of leaf base typically < 90 degrees;
margins glandular mucronulate-serrulate to serrulate-crenulate, the teeth apparent, especially toward the apex; stems often
ascending to upright; [0f LeXington County, SCl.........cccceririiiiriiecirnsictsiee e Vaccinium sempervirens

9 Leaves entire; [of the Mountains of VA northward, except Vaccinium macrocarpon of bogs, as far south as se. sc. and sw. NC].

11 Leaves 10-30 mm long; leaves oblanceolate to obovate, the widest point past the middle; primary stems 1-3 mm in diameter; [of
relatively dry, roCKY NaDILALS].........cooviiiiiiiiieci s Arctostaphylos uva-ursi

11 Leaves (3-) 5-10 (-18) mm long; leaves ovate or elliptic, the widest point belowor at the middle; primary stems delicate; [of moist
to distinctly boggy habitats].

12 Leaf undersurface green, sparsely bristly; [of moist habitats]...........cccccovieiiniiiiiie Gaultheria hispidula
12 Leaf undersurface whitened, glabrous; [of saturated wetlands].
13 Leaves elliptic, broadest near middle, (5-) 7-10 (-18) mm long, (2-) 3-4 (-5) mm wide; leaves blunt-rounded and non-
involute; pedicels with 2 green, leaf-like bracts 1-2 mm wide; berry 8-15 mm in diameter ............... Vaccinium macrocarpon
13 Leaves ovate, broadest toward base, (3-) 5-6 (-9) mm long, (1-) 2-3 (-5) mm wide; leaves involute at least along the margins,
thus making the leaf tip acute; pedicels with (0-) 2 (-5) reddish, scale-like bracts < 1 mm wide; berry 6-12 mm in diameter ...
................................................................................................................................................................ Vaccinium oxycoccos

Key D — Evergreen ericaeous shrubs (either tall or obviously clonal) and trees

1 Leaves linear, needle-like, either appearing whorled (at least in part, sometimes also with nodes appearing opposite or alternate) or opposite

(Calluna).
2 Leaves opposite, sessile and clasping; [exotic, rarely naturalized] ............cccoceoiiieiiiniciiicc s Calluna vulgaris
2 Leaves whorled (at least in part), petiolate; [either native or exotic and rarely naturalized].
3 Leaves densely puberulent and ciliate with gland-tipped hairs; leaves 1.5-5 mm long; [exotic, rarely naturalized]................ Erica tetralix
3 Leaves glabrous; leaves 3-15 mm long; [native].
4 Leaves 5-15 mm long; shrubs 5-25 dm tall; drupes red, 1.5-2 mm in diameter; [of SC southward] ...........c.c.cceureee. Ceratiola ericoides
4 Leaves 3-6 mm long; shrubs 1.5-6 dm tall; drupes gray, 1-1.5 mm in diameter; [of NJ northward]............ccccovvrnnnne Corema conradii

1 Leaves broader, alternate (or whorled or opposite in Kalmia).
5 Leaves (all of them) <2 cm long.
6 [Either of the Mountains, the Piedmont, or the Coastal Plain of ne. SC and se. NC].

7 Leaves alternate, glabrous, fINElY SEITUIALE...........ccciiiiiiiei e s Gaylussacia brachycera

7  Leaves alternate or opposite, stipitate-glandular or glabrous, entire, or with a few obscure teeth...........c.ccccooiiiinns Kalmia buxifolia
6 [Of the Coastal Plain, from se. SC southward].

8 Twigs densely hispid; leaves hispid 0N BOth SUMFACES..........ceiviiiciicc e Kalmia hirsuta

8 Twigs glabrous to puberulent; leaves glabrous or with scattered inconspicuous hairs.
9 Plant glaucous and bluish-green throughout; leaf undersurface lacking scattered glandular hairs; [of s. GA south to s. peninsular
L Ity A (o I 1 [ RSSO Vaccinium darrowii
9 Plant dark green throughout, generally exceeding 20 mm in length; leaf undersurface with scattered glandular hairs, these
sometimes very few by late in the season (best seen in the field by folding a leaf, holding the fold up to the light, and using a 10x
lens); [of se. SC southward to N. FL, WESt 10 S. AL ....c.ooiiiiiiiiriiiiiieicicn et Vaccinium myrsinites
5 Leaves (at least the larger) > 3 cm long.
10 Leaves toothed, at least toward the tip of the leaf (note that fine serrations or crenations can be obscured by revolute margins).
11 Leaves elliptic to oblanceolate, widest near or above the middle, obtuse, acute, or short-acuminate, 1.5-7 cm long, 0.5-2.5 cm wide;
leaf serrations fine and obscure; leaf surfaces with small stipitate glands (Pieris) or lepidote with scales (Chamaedaphne).
12 Leaves lepidote with scales; leaves oblanceolate, widest above the middle............ccoccoeiieiiiiciinenninee Chamaedaphne calyculata
12 Leaves with small stipitate glands, otherwise appearing glabrous; leaves elliptic, widest near the middle.
13 Inflorescence a many-flowered panicle of racemes, borne terminally; seeds 2.5-3 mm long; [of slopes and ridges of the

Mountains and UPPET PIBAMONT] ........cviiieirieiit ettt ettt Pieris floribunda
13 Inflorescence a 3-9 flowered raceme, borne in the axils of upper leaves; seeds ca. 1 mm long; [of wetlands of the Coastal Plain,
often associated with Taxodium @SCENENS] .........coviuiuriiririieieiie et Pieris phillyreifolia

11 Leaves lanceolate or ovate, widest below the middle, short-acuminate to acuminate, 4-15 cm long, 1-5 cm wide; leaf serrations
generally obvious (at least toward the acuminate leaf tip); leaf surfaces glabrous, or with non-stipitate hairs on the lower surface.
14 Pith transversely diaphragmed; [pedicels slender, 7-10 mm long]; [filaments strongly curved just below the anthers] ............cc........
............................................................................................................................................................................ Agarista populifolia
14 Pith solid; [pedicels stout, 2-6 mm long]; [filaments straight].
15 Leaves with an acute or short-acuminate apex; racemes 2-4 (5) cm long; sepals ovate, with an obtuse or rounded apex; longest
PELIOIES 3-8 MM TONQ ...ttt bbbttt bbbttt s e b s Leucothoe axillaris
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15 Leaves with a long-acuminate apex; racemes 4-10 cm long; sepals lanceolate-ovate, with an acute (or subacute) apex; longest

PELIOIES 8-15 MM IONQ ...ttt bbbttt bbbttt eb e Leucothoe fontanesiana
10 Leaves entire.
16 Leaves whitened beneath by a dense mat of white hairs; leaves linear and strongly revolute............ccoocveviiinenciencnieeene Andromeda

16 Leaves green or brown beneath, glabrous, glabrescent, or lepidote with scales.
17 Leaves densely lepidote on the under surface with brown scales.
18 Leaves planar, not revolute; petioles 7-20 mm long; twigs more-or-less terete in cross-section; [of the Mountains, Piedmont,
and upper Coastal Plain].

19 Corolla mostly 15-20 mm long, the corolla tube (9-13 mm long) shorter than to as long as the corolla lobes (12-18 mm
long); plant flowering early relative to R. minus, despite occurring at higher elevations and more northern latitudes; seeds
ovoid, < 1.0 mm long, < 2.5x as long as wide (reminiscent of tiny watermelon seeds), coarsely textured, unornamented at
the ends; calyx lobes deltoid; [of mountain ridges, heath balds, and rocky summits, mostly either away from the Blue Ridge
Escarpment or north of the Asheville Basin.........ccccoeieiiiiiiniiniereee e Rhododendron carolinianum

19 Corolla mostly 25-37 mm long, the corolla tube (13-22 mm long) longer than the corolla lobes (8-12 mm long); plant
flowering late relative to R. carolinianum; seeds usually > 1.0 mm long, usually > 3x as long as wide, ornamented at one or
both ends; calyx lobes ovate; [of the Coastal Plain, Piedmont, and Mountains, in the Mountains mostly of the Blue Ridge
Escarpment of sw. NC and nw. SC, ranging in elevation up to the higher granitic domes in Macon and Jackson counties,
NC].

20 Leaf apices mostly obtuse to rounded; petioles 2-6 (-7) mm long; branches erect and rigid; seeds moderately to
elaborately ornamented with flared protrusions at both ends; [0f n. FL].......ccccoooeiinnviiiiiiicnens Rhododendron chapmanii
20 Leaf apices mostly acute to acuminate; petioles (5-) 6-20 mm long; branches spreading, not notably erect and rigid; seeds
somewhat ornamented at one end; [0f c. GA NOrthward]..........cccoereerirriieieee e Rhododendron minus
18 Leaves slightly to strongly revolute (or nearly planar in Lyonia fruticosa); petioles 1-7 mm long; twigs angled in cross-section;
[of the lower Coastal Plain, from se. SC southward].

21 Ultimate branches not rigidly ascending, flowers nearly always restricted to branches of the previous year, the leaves not
conspicuously reduced toward the branch tips; leaves with distal margin usually revolute, sometimes strongly so; major
veins usually depressed; lower leaf surface with some scales often large and with irregular margins, others smaller and more
nearly entire, at least the smaller scales more-or-less persistent; [shrub or small tree to 6 (-10) m tall] ........ Lyonia ferruginea

21 Ultimate branches rigidly ascending, flowers frequent on branches of the current year (though also on older growth), the
leaves conspicuously reduced toward the branch tips; leaves with distal margin at most slightly revolute; major veins not
depressed; lower leaf surface with scales usually all large and with irregular margins, the scales often deciduous; [shrub to
1.5 (53) MR o bbbt b bbbttt Lyonia fruticosa

17 Leaves not lepidote beneath (Lyonia lucida with scattered minute scales on young leaves).
22 Leaves whorled or rarely opposite.

23 Calyx lobes glandular-canescent and with marginal stipitate glands; leaves glabrous beneath; bracts and bracteoles densely
glandular; stomates 18 p long and 13 p wide, 15-24 per 0.2 square millimeter; shrub to 1 (-1.2) m tall; [of ne. NC northward]
................................................................................................................................................................... Kalmia angustifolia

23 Calyx lobes canescent but lacking glands; leaves short puberulent beneath; bracts and bracteoles nearly glandless; stomates
13 p long and 9 p wide, 35-51 per 0.2 square millimeter; shrub to 2 m tall (though often much shorter); [of se. and sw. VA
SOULNWATT] ...ttt bbbt bbb bbbttt b et bbb Kalmia carolina

22 Leaves alternate.

24 Leaf blades (8-) 10-30 cm long, 3-9 cm wide, rounded to obtuse at the tip.

25 Leaves rounded at base (rarely broadly cuneate or slightly cordate), obtuse at apex; leaf generally 1.5-2.5x as long as

wide; [corolla usually deep pink to purple]; [sepals 0.5-1 mm 1ong] .....ccccovvvenirnciieniines Rhododendron catawbiense
25 Leaves cuneate at base, acute at apex; leaf generally 3-5x as long as wide; [corolla usually white to pale pink]; [sepals 4-6
MM TONG] ottt bbbttt b bbb Rhododendron maximum

24 Leaf blades 2-10 (-12) cm long, 1-5 cm wide, acute, short-acuminate (or obtuse or rounded in Cyrilla) at the tip.
26 Leaf with a prominent vein running the length of the margin, about 1 mm in; [shrub to 4 m tall] .. ...Lyonia lucida
26 Leaf venation not as above; [Shrub t0 SMAll TrEE].......c.cviiiiiiiiic e
...................................................................... Kalmia latifolia, Cyrilla racemiflora, Cliftonia racemosa, Bejaria racemosa

1. Pyrola Linnaeus 1753 (Shinleaf, Pyrola)

A genus of 30-35 species, subshrubs, circumboreal and also in Sumatra and Guatemala. The inclusion of this group of species in
the Ericaceae or its recognition as a separate family has been controversial. Recent studies (Judd & Kron 1993, Kron & Chase
1993) suggest that it is best resubmerged in the Ericaceae. References: Freeman in FNA (2009); Liu et al. (2010); Stevens et al. in
Kubitzki (2004).

1 Calyx lobes distinctly longer than broad, 3-4 mm long; leaves coriaceous, more or less glossy; [section Pyrola; series Pyrola]...........c.ccccccoeue.

...................................................................................................................................... P. americana
1 Calyx lobes about as broad as long, 1.5-2 mm long; leaves not coriaceous, dull.
2 Leaves mostly 1-3 cm long, the blade mostly < 2.5 cm wide; calyx lobes broadly ovate, the apex subacute to obtuse; [section
Ampliosepala; SerieS ChIOTANTNAE] ........coiiiiiie ittt b et h bbb bbbt b e e e b e s b et e b e et b nn et e e ne e P. chlorantha
2 Leaves mostly 3-9 cm long, the blade mostly > 2.5 cm wide; calyx lobes triangular, the apex acute to acuminate; [section Pyrola; series
EIPEICAET. ...ttt bbbkt b b b0 b€ b h e h b E R £ e bR E b bRt bbbttt P. elliptica

Pyrola americana Sweet, Rounded Shinleaf. Xeric to mesic woodlands and forests. May-August; July-October. NL
(Newfoundland) west to MB, south to NC, ne. TN, KY, IN, MN, and SD. [=FNA, K, Pa, S, W; = P. rotundifolia Linnaeus var.
americana (Sweet) Fernald - RAB, C, F, G, L, WV]
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Pyrola chlorantha Swartz. Dry forests. June-August; August-October. Circumboreal, in North America south to VA, WV,
IN, NE, NM, AZ, and CA. [=C, FNA, K, L, Pa, W; > P. virens var. virens — F, G; > P. virens var. convoluta (Bart.) Fernald — F, G, WV]

Pyrola elliptica Nuttall, Elliptic Shinleaf. Moist to dry forests, including rich northern hardwood forests. June-August;
July-October. NS, NL (Newfoundland), and QC west to BC, south to DE, nw. NC, WV, OH, IN, IL, IA, NE, NM, and AZ.
Known in NC only from Ashe County, in Long Hope Valley (McDowell 1984) and on Phoenix Mountain. [=C, F, FNA, G, K, L,
Pa, S, W, WV]

2. Chimaphila Pursh 1814 (Pipsissewa)

A genus of 4-5 species, subshrubs, of temperate and tropical America, and Eurasia. References: Freeman in FNA (2009); Stevens et
al. in Kubitzki (2004).

1 Leaves lanceolate (broadest below the middle), base rounded, striped with white or paler green along the major veins................... C. maculata
1 Leaves oblanceolate (broadest above the middle), base cuneate, solid dark green throughout.............c.cccccerenennee C. umbellata var. cisatlantica

Chimaphila maculata (Linnaeus) Pursh, Pipsissewa, Striped Wintergreen. Forests and woodlands, mostly rather xeric and
acid. May-June; July-October. ME west to MI, south to GA, FL Panhandle, and AL; disjunct in mountains of AZ, Mexico, and
Central America south to Panama. [=RAB, C, F, G, K, L, Pa, S, W, WH]

Chimaphila umbellata (Linnaeus) W. Barton var. cisatlantica Blake, Prince's-pine. Forests and woodlands, mostly rather
xeric and acid. May-June; July-October. Circumboreal, extending (in the interpretation of some) south into Central America.
Var. cisatlantica is widespread in ne. North America, from NS and QC west to MN, south to NC and IN. [=C,F, G, L;<C.
umbellata ssp. umbellata — FNA; < C. umbellata — Pa, RAB, W; = C. umbellata ssp. cisatlantica (Blake) Hultén — K; ? C. corymbosa Pursh — S]

3. Orthilia Rafinesque 1840 (Sidebells, One-sided Shinleaf, One-sided Wintergreen)

A monotypic genus, a subshrub, circumboreal in distribution. The recognition of Orthilia as separate from Pyrola is supported
by molecular data (Freudenstein 1999a). References: Freeman in FNA (2009); Stevens et al. in Kubitzki (2004).

Orthilia secunda (Linnaeus) House, Sidebells, One-sided Shinleaf, One-sided Pyrola. Forests under Pinus virginiana, other
forests? June-July; July-September. Circumboreal, in North America south to VA, IN, IA, NE, NM, AZ, and CA, disjunct in
Mexico and Guatemala. [= FNA, K, L, Pa; = Pyrola secunda Linnaeus — C, G, W; > P. secunda var. secunda — F]

e

4. Monotropa Linnaeus 1753 (Indian Pipes, Pinesap)

A monotypic genus, an herb, of North America, Central America, South America, and e. Asia. The segregation of Monotropa,
Hypopitys, and Monotropsis into the Monotropaceae or their inclusion in the Ericaceae has been controversial. Recent studies
suggest that their inclusion in the Ericaceae is warranted (Kron & Chase 1993, Judd & Kron 1993). References: Wallace in FNA
(2009); Wallace (1975)=Z; Stevens et al. in Kubitzki (2004). [also see Hypopitys]

1 Flowers few to many, racemose; stem pubescent, at least in the inflorescence; plant yellow, orange, or red when fresh, aging or drying dark
DOV .ttt b et h b e e £ b b e £ h £ b e R4 b e e eE £ e Ao £ e Rt A b oA £ e b e b e R £ e A e AR e b e eE e R e b e R e Rt e b e R e bR et e ere s [Hypopitys monotropa]
1 Flower solitary; stem glabrous; plant white (rarely pink) when fresh, aging or drying black...........cc.ccocooiiiiiniiniininne. Monotropa uniflora

Monotropa uniflora Linnaeus, Indian Pipes. In a wide variety of forests. June-October; August-November. NL (Labrador)
and AK south to s. FL, TX, CA; disjunct in s. Mexico, Central America, South America (Colombia), and e. Asia. A preliminary
molecular study suggests that splitting of worldwide Monotropa uniflora into several geographic species or varieties may be
warranted (Neyland & Hennigan 2004). [=RAB, C, F, FNA, G, K, L, Pa, W, WH, WV, Z; > M. uniflora — S; > M. brittonii Small — S]

5. Hypopitys Crantz 1766 (Pinesap)
A genus of 1-several species, herbs, of circumboreal distribution. Recent molecular evidence supports its separation as a genus

distinct from Monotropa (as has often been done in the past) (Neyland & Hennigan 2004). References: Wallace in FNA (2009);
Wallace (1975)=Z; Stevens et al. in Kubitzki (2004).
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Hypopitys monotropa Crantz, Pinesap. Forests. May-October; July-November. Circumboreal, south nearly throughout
North America, to c. peninsular and Panhandle FL, TX, NM, AZ, CA, and Mexico; disjunct in Guatemala; Europe; c. and e.
Asia. Recent studies suggest that several cryptic to semi-cryptic species or infraspecific taxa should be recognized (M. Klooster,
pers. comm. 2009). [= Monotropa hypopithys Linnaeus — RAB, C, F, FNA, G, K, L, Pa, W, WH, WV, Z; > Hypopitys americana (A.P. de
Candolle) Small — S; > Hypopitys lanuginosa (Michaux) Nuttall — S; > H. insignata Bicknell; > Monotropa lanuginosa Michaux]

6. Monotropsis Schweinitz in Elliott 1817 (Pigmy Pipes, Sweet Pinesap)

A genus of probably 2 species, mycotrophic herbs, of se. North America. Often treated as monotypic, but there appears to be
more to at least one of the “lumped” taxa than has usually been credited; the genus warrants additional study. Monotropsis is
mycotrophic, receiving its nutritrion by association with a mycorrhizal fungus, the intertwined root mass and fungal mantle about
1-2 cm in diameter. References: Wallace in FNA (2009); Wallace (1975)=Z; Chafin (2000)=Y; Wolf (1922); Stevens et al. in Kubitzki
(2004).

1 Sepals about 0.75-1.25x% as long as the corolla, ovate; corolla pink, lavender, purple, or purplish-red, the corolla lobes in the plane of the
corolla tube or curved inward from that plane; either flowering prematurely in September-November and the flowers not fragrant, or

flowering February-April and the flowers strongly and spicily fragrant; [of AL and GA northward]..........cccceeervrerieinreineinveiesenns M. odorata
1 Sepals about 0.5x as long as the corolla, lanceolate; corolla white or pale lavender, the corolla lobes spreading or reflexed; flowering
January-February, the flowers slightly fragrant; [OF FL].......coviieiiiiiiiiie et ene e M. reynoldsiae

Monotropsis odorata Schweinitz ex Elliott, Appalachian Pigmy Pipes. Dry to mesic upland woods under oaks and/or pines
(Pinus virginiana or P. echinata), especially slopes or bluffs with abundant heaths, often including Kalmia latifolia and/or
Rhododendron maximum. February-April (and sometimes September-November); May-June (and sometimes October-
November). Centered in the Appalachians: DE, MD, and WV south to GA and AL. The flowers are very fragrant, the odor
variously compared to cloves, nutmeg, cinnamon, and violets. Since the diminutive plants (3-10 cm tall) are often covered by
leaf litter, fragrance is often the key to finding this species. The fall flowering form, entity “lehmaniae” (see synonymy), appears
to represent the early development of M. odorata which will typically then overwinter in “suspended animation” and flower in
the early spring. [< M. odorata - C, F, FNA, G, K, L, W, WV, Z; > M. odorata var. odorata — RAB; > M. odorata var. lehmaniae (Burnham)
H.E. Ahles — RAB; > M. odorata — S; > M. lehmaniae Burnham — S]

Monotropsis reynoldsiae (A. Gray) A. Heller, Florida Pigmy Pipes. Upland mixed hardwood forests, mesic hammocks,
xeric hammocks, scrub. January-February. Endemic to nc. peninsular FL, in St. Johns, Marion, Citrus, Hernando, Pasco, and
Volusia counties. See Chafin (2000) for additional information; there seems little question that this is specifically distinct from
M. odorata. [=S, Y; < M. odorata— FNA, K, L, W, WH, Z]

7. Arctostaphylos Adanson 1760 (Bearberry)

A genus of 60-70 species, shrubs, woody vines, or small trees, mostly in w. North America, but with 2 circumboreal species.
References: Parker, Vasey, & Keeley in FNA (2009); Rosatti (1987b)=Z; Stevens et al. in Kubitzki (2004).

Arctostaphylos uva-ursi (Linnaeus) Sprengel, Bearberry, Kinnikinick. High elevation granitic outcrop (VA); Coastal Plain
pitch pine woodlands and sandy barrens (DE and NJ); ridgeline shale outcrop (MD). Late April-June; early August-October (and
persisting). Circumboreal, ranging in North America from NL (Labrador) west to AK, south to DE, n. VA, n. IN, IL, IA, SD,
NM, AZ, and CA; disjunct in Guatemala. Following Rosatti (1987), A. uva-ursi is here treated inclusively, as a complex species
not readily divisible into infraspecific taxa. The MD occurrence (Allegany County) is reported by Knapp et al. (2011). [=C,
FNA, K, L, Pa, W, Z; > A. uva-ursi var. coactilis Fernald & J.F. Macbride — F, G; > A. uva-ursi ssp. coactilis (Fernald & J.F. Macbride) A. & D.
Love & Kapoor]

8. Bejaria Mutis in Linnaeus 1771 (Tarflower)

A genus of 15 species, shrubs and trees, of se. United States to Cuba, and from Mexico south into Bolivia. The spelling of the
generic name has been controversial; it was originally published as 'Befaria,' because of Linnaeus's misreading of Mutis's
handwriting, but was intended to commemorate José Béjar. The spelling has now been conserved as '‘Bejaria’ (Greuter et al.
2000). References: Clemants in FNA (2009); Stevens et al. in Kubitzki (2004).

Bejaria racemosa Ventenat, Tarflower, Flycatcher. Pine flatwoods. E. GA (adjacent to se. SC) south to s. peninsular FL,
west to AL. [=FNA, L, WH; = Befaria racemosa — GW, K, S, orthographic variant]
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9. Rhododendron Linnaeus 1753 (Rhododendron, Azalea)

A genus of about 860 species, shrubs and trees, mostly north temperate (centered in Himalayan Asia). Molecular evidence makes
clear that Menziesia should be included in Rhododendron, and is actually closely related within Rhododendron to R. vaseyi
(Goetsch, Eckert, & Hall 2005; Kurashige et al. 2001); while the urceolate corolla is rather anomalous in Rhododendron, many
other characters ally Menziesia with basal clades in Rhododendron s.I. References: Judd & Kron in FNA (2009); Fabijan in FNA
(2009); Kron (1993)=Z; Judd & Kron (1995)=Y; Chamberlain (1982)=X; Cullen (1980)=Q; Davidian (1982)=D; Craven (2011)=U; Duncan &
Pullen (1962)=V; Goetsch, Eckert, & Hall (2005); Towe (2004); Kron & Creel (1999); Stevens et al. in Kubitzki (2004).

1 Leaves evergreen, coriaceous, entire; stamens 10; [rhododendrons].
2 Lower surface of leaves not punctate with brown scales; larger leaves 10-30 cm long; [subgenus Hymenanthes, section Ponticum,
subsection Pontica].
3 Leaves rounded at base (rarely broadly cuneate or slightly cordate), obtuse at apex; leaf generally 1.5-2.5x as long as wide; corolla

usually deep pink to purple; Sepals 0.5-1 MM IONQG ...c..ouiiiiiiiiiiiiii bbbttt e R. catawbiense
3 Leaves cuneate at base, acute at apex; leaf generally 3-5x as long as wide; corolla usually white to pale pink; sepals 4-6 mm long..........
................................................................................................................................................................................................ R. maximum

2 Lower surface of leaves punctate with brown scales; larger leaves 6-12 cm long; [subgenus Rhododendron, section Rhododendron,
subsection Caroliniana].

4 Corolla mostly 15-20 mm long, the corolla tube (9-13 mm long) shorter than to as long as the corolla lobes (12-18 mm long); plant
flowering early relative to R. minus, despite occurring at higher elevations and more northern latitudes; seeds ovoid, < 1.0 mm long, <
2.5x as long as wide (reminiscent of tiny watermelon seeds), coarsely textured, unornamented at the ends; calyx lobes deltoid; [of
mountain ridges, heath balds, and rocky summits, mostly either away from the Blue Ridge Escarpment or north of the Asheville Basin].
........................................................................................................................................................................................... R. carolinianum

4 Corolla mostly 25-37 mm long, the corolla tube (13-22 mm long) longer than the corolla lobes (8-12 mm long); plant flowering late
relative to R. carolinianum; seeds usually > 1.0 mm long, usually > 3x as long as wide, ornamented at one or both ends; calyx lobes
ovate; [of the Coastal Plain, Piedmont, and Mountains, in the Mountains mostly of the Blue Ridge Escarpment of sw. NC and nw. SC,
ranging up to the higher granitic domes in Macon and Jackson counties, NC].

5 Leaf apices mostly obtuse to rounded; petioles 2-6 (-7) mm long; branches erect and rigid; seeds moderately to elaborately

ornamented with flared protrusions at both ends; [OF N. FL]....cooiiiiiiiiiic e R. chapmanii
5 Leaf apices mostly acute to acuminate; petioles (5-) 6-20 mm long; branches spreading, not notably erect and rigid; seeds somewhat
ornamented at one end; [0f €. GA NOFERWANT] ........cviviiiiiiiiiii bbb R. minus

1 Leaves deciduous, membranaceous, ciliate or serrulate; stamens 5-7; [azaleas]; {also see the Alternate Key to azaleas, emphasizing
vegetative characters}.

6 Corolla urceolate, the corolla lobes ca. 1 mm long; stamens 8; capsule 4-7 mm long, 4 (-5) locular; leaf mucro extremely prominent;
midrib on lower leaf surface with a series of fascicles of glandular trichomes; [subgenus Azaleastrum, section Sciadorhodion]....................
........................................................................................................................................................................................................ R. pilosum

6 Corolla tubular at the base, with well-developed flaring corolla lobes > 10 mm long; stamens 5-7; capsule 10-25 mm long, 5-locular; leaf
mucro not prominent; midrib on lower leaf surface variously pubescent, but not with a series of fascicles of glandular trichomes.

7  Corolla tube 2-5 mm long, much shorter than the corolla lobes; stamens (5-) 7; leaves elliptic, often broadly so (commonly 3-6 cm

wide), acuminate; capsule ellipsoid-ovoid, 10-14 mm long; [subgenus Azaleastrum, section Sciadorhodion] .............c.ccccceevinee. R. vaseyi
7 Corolla tube 13-25 mm long, equal to or longer than the corolla lobes; stamens 5; leaves generally oblanceolate to narrowly elliptic,

generally < 3 cm wide, acute to obtuse, mucronate; capsule cylindroid-ellipsoid, 10-25 mm long; [subgenus Hymenanthes, section

Pentanthera].

8 Corolla yellow, orange, or red.
9  Flowers appearing after the leaves have expanded.
10 Twigs pubescent with multicellular hairs; [e. KY and w. VA south to ec. TN, n. GA, and ne. AL; apparently disjunct in the

PIEAMONE OF SCY ...ttt bbb bbbttt bbbttt ettt b s R. cumberlandense
10 Twigs glabrous; [SOUth Of €C. AL aNA WC. GA] ....eouiiiiiiiiieiirieiieie ettt ettt R. prunifolium

9  Flowers appearing before or with the leaves.
11 Corolla limb shorter than the length of the corolla tube, the tube gradually expanding into the limb ........................ R. austrinum

11 Corolla limb nearly as broad as the tube is long, the tube abruptly expanding into the limb.
12 Floral bud-scales with glandular margins, the outer surface glabrous; corolla tube glandular-pubescent on its outer surface;

SEPAIS 2.0-3.0 MM IONQ ..ottt bttt b e e et b e bbb e b et be s R. calendulaceum
12 Floral bud-scales with ciliate margins, the outer surface glabrous to sparsely pubescent; corolla tube pubescent (not
glandular or rarely very weakly so) on the outer surface; sepals 0.5-3.0 MM IONG .......coveveiiieveiinienisiecereesenne R. flammeum

8 Corolla white or pink (white marked with yellow in R. eastmanii and R. alabamense).
13 Sepals 1.5-5 mm long.
14 Young stems glabrous (rarely very sparsely pubescent); nonclonal shrub or small tree, to 7 mtall ...................... R. arborescens
14 Young stems densely pubescent, generally with a mixture of glandular and nonglandular hairs; clonal shrub, the upright stems
UP E0 1.5 MUTAIL..o bbbttt R. atlanticum
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13 Sepals 0.1-1 mm long.
15 Leaves glabrous beneath, except for strigose bristles along the midrib and major veins.
16 Pedicels strigose to puberulent, not stipitate-glandular; flowers appearing with or before the leaves........... R. periclymenoides
16 Pedicels densely stipitate-glandular; flowers appearing after the leaves.
17 Shrubs to 7 m tall; floral winter bud scales 15-20, at least the inner acute and aristate; corolla tube glabrous within, > 2x

AS 10NQ S ThE TODES ...ttt eene R. viscosum var. serrulatum
17 Shrubs 1-2 (-5) m tall; floral winter bud scales 8-12 (-15), rounded (-mucronate) apically; corolla tube pubescent within,
< 2% @S 10NG @S the TODES ... R. viscosum var. viscosum

15 Leaves densely and softly pubescent beneath.
18 Corolla lobes about as long as the corolla tube; capsule densely glandular-pubescent; [of northern distribution, of montane
areas of w. NC, w, VA, and NOMhWAITA] ...........ceiiiiiiiiniiiiisiee ettt R. prinophyllum
18 Corolla lobes much shorter than the corolla tube; capsule sparsely pubescent, the pubescence not glandular (or with some of
the hairs glandular in R. eastmanii and R. alabamense); [of southern distribution, from c. SC and se. TN southward].
19 Corolla pale to deep pink, without yellow markings; scales of the winter buds pubescent on the outer surface ....................
.......................................................................................................................................................................... R. canescens
19 Corolla white, with a blotch of yellow on the upper lobe; scales of the winter buds glabrous on the outer surface.

20 Flowers opening before the leaves have expanded; flower buds with non-glandular margins .................. R. alabamense
20 Flowers opening after the leaves have expanded; flower buds with margins glandular along their lower 2/3s..................
...................................................................................................................................................................... R. eastmanii

Alternate Key to Azaleas

Identification notes: This key makes as much use as possible of vegetative characters, geography, and capsule characters; capsules are generally
available for longer during the year than flowers, and even when plants are in flower, last year's capsules can often be found.

1 Corolla urceolate, the corolla lobes ca. 1 mm long; stamens 8; capsule 4-7 mm long, 4 (-5) locular; leaf mucro extremely prominent; midrib
on lower leaf surface with a series of fascicles of glandular trichomes; [subgenus Azaleastrum, section Sciadorhodion]................... R. pilosum
1 Corolla tubular at the base, with well-developed flaring corolla lobes > 10 mm long; stamens 5-7; capsule 10-25 mm long, 5-locular; leaf
mucro not prominent; midrib on lower leaf surface variously pubescent, but not with a series of fascicles of glandular trichomes.
2 Corolla tube 2-5 mm long, much shorter than the corolla lobes; stamens (5-) 7; leaves elliptic, often broadly so (commonly 3-6 cm wide),
acuminate; capsule ellipsoid-ovoid, 10-14 mm long; [subgenus Azaleastrum, section Sciadorhodion] ............ccccovrviennnncicinninnnn. R. vaseyi
2 Corolla tube 13-25 mm long, equal to or longer than the corolla lobes; stamens 5; leaves generally oblanceolate to narrowly elliptic,
generally < 3 cm wide, acute to obtuse and usually also noticeably mucronate; capsule cylindroid-ellipsoid or ovoid, 10-29 mm long;
[subgenus Hymenanthes, section Pentanthera].
3 Outer (abaxial) surface of the vegetative bud scales densely pubescent; flowers appearing before or with the leaves (at least some of the
leaves still folded or the vegetative bud scales still present) (except R. viscosum).
4 Capsule cylindroid, (3-) 4-5x as long as broad.
5 Corolla yellow-orange to orange-red; upper corolla lobe with a contrasting blotch; [of s. GA west to se. MS].............. R. austrinum
5 Corolla white to pink; upper corolla lobe uniform in color (lacking a contrasting blotch); [collectively widespread in our area].

6 Corolla tube narrow and somewhat abruptly expanding into the lobes, the lobes distinctly shorter than the tube; pedicels usually
eglandular (occasionally glandular), (4-) 5-10 (-13) mm long; leaves inconspicuously ciliate, the cilia appressed to the leaf
margin; capsule densely covered with nonglandular hairs; flowering March-May; [widely distributed from s. NC and n. TN
SOULNWANT] ...ttt bbb bbbt b bbb h et b bbbkt R. canescens

6 Corolla tube broader, gradually expanding into the lobes, the lobes about as long as or longer than the tube; pedicels usually
glandular, (7-) 10-16 (-26) mm long; leaves conspicuously ciliate, the cilia diverging from the leaf margin; capsule glabrous or
sparsely pubescent, the hairs at least partly gland-tipped; flowering May-June; [of the Mountains and upper Piedmont from n.
NC (and rarely ne. AL) NOTEAWAIT] ......cviuiiriiiiieieieee ettt ettt st sbe e nas R. prinophyllum

4 Capsule ovoid, 2-3 (-4)x as long as broad (if capsules absent, try both leads).
7 Corolla yellow-orange to orange-red; upper corolla lobe with a contrasting blotch; hairs of the capsule not gland-tipped; [of the
Piedmont and Coastal Plain of GA and w. SC] R. flammeum
7 Corolla white to pink; upper corolla lobe uniform in color (lacking a contrasting blotch); hairs of the capsule gland-tipped (at least
in part; nonglandular hairs also present); [collectively widespread in our area].

8 Flowers appearing after the leaves have expanded (essentially all of the leaves unfolded, and the vegetative bud scales absent),
typically May (Coastal Plain, low elevation, or south) to August (mountains, high elevation, or north) .................... R. viscosum

8 Flowers appearing before or with the leaves (at least some of the leaves still folded or the vegetative bud scales still present),
typically April-May (unless stimulated by fire or weather).

9 Leaf blade (3.2-) 3.4-4.7 (-5.2) cm long, (0.8-) 1.1-1.9 (-2.0) cm wide; plant typically strongly rhizomatous; [of the Coastal

Plain from S. NJ SOUEN 0 SC. GA] .....eiuiiiiiitiieeiiite ettt bbbttt bt ebe et et e b R. atlanticum
9 Leaf blade (3.9-) 5.0-7.3 (-8.7) cm long, (1.2-) 1.8-3.0 (-3.7) cm wide; plant typically nonrhizomatous; [of the Mountains
AN UPPET PIEBAMONE] ...ttt bbbt b et b et b bbbt b et et nb et enas R. prinophyllum

3 Outer (abaxial) surface of the vegetative bud scales glabrous or sparsely pubescent.
10 Capsule cylindric, (3-) 4-5 x as long as broad; flowers appearing before or with the leaves (at least some of the leaves still folded or
the vegetative bud scales still present).
11 Corolla white, with a contrasting yellowish blotch on the upper lobe; [of se. TN and w. GA westward].................... R. alabamense
11 Corolla deep pink (rarely white or nearly so), lacking a contrasting blotch on the upper lobe; [widespread in our primary and
SECONUANY BIBA] ....eeviveuietesiettrtese ettt sttt et s et et e e bt e eb e s b et e bt e b e st e b e b e s e e b e st eb e nE e R £ e b e E e b e e ke b e bt b e b e e b et e bt e b et e b e eb et sb e b b R. periclymenoides

10 Capsule ovate, 2-3.5x as long as broad; flowers appearing before, with, or after the leaves.
12 Corolla white to pink (sometimes with yellow BIOtCheS) ..........coeviriiicinniiie, R. arborescens, R. eastmanii, R. viscosum
12 Corolla predominantly yellow, orange, or orange-red......... R. calendulaceum, R. flammeum, R. cumberlandense, R. prunifolium
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Rhododendron alabamense Rehder, Alabama Azalea. Moist slopes, bluffs, streambanks. March-April. W. GA and
Panhandle FL west through AL to e. MS. R. alabamense is reported for Calhoun County, SC (RAB), but this record actually
represents the more recently described R. eastmanii. [= FNA, K, L, WH, Z; = Azalea alabamensis (Rehder) Small - S]

Rhododendron arborescens (Pursh) Torrey, Sweet Azalea, Smooth Azalea. Rocky riversides, wooded stream banks,
swamps, high elevation forests, shrub balds. Late May-July; July-October. Primarily Appalachian: ne. PA and se. KY south to
sc. NC, w. SC, c. GA, and c. AL. [=RAB, C, F, FNA, G, K, L, Pa, W, WV, Z; = Azalea arborescens Pursh — S]

Rhododendron atlanticum (Ashe) Rehder, Dwarf Azalea. Pocosins, savannas, pine flatwoods, sandhill-pocosin ecotones.
April-May (sporadically later, particularly in response to fire); August-October. An Atlantic Coastal Plain endemic: s. NJ and
se. PA south to sc. GA. [=RAB, C, F, FNA, G, GW, K, L, Pa, Z; = Azalea atlantica Ashe — S]

Rhododendron austrinum (Small) Rehder, Florida Flame Azalea. Hammaocks, bluffs, floodplain forests. Sc. GA and ne.
FL west to s. AL and se. MS (Kron 1993); also reported for e. GA (Jones & Coile 1988). [= FNA, K, L, WH, Z; = Azalea austrina
Small - S]

Rhododendron calendulaceum (Michaux) Torrey, Flame Azalea. Deciduous forests, particularly on mountain slopes,
grassy balds. May-June; June-September. Largely Appalachian: s. PA and s. OH to c. GA and e. TN. This is a tetraploid
species; various theories have been advanced about the origin of this polyploid chromosome complement. Kron (1993) argues
that the evidence best fits an allopolyploid derivation of R. calendulaceum, involving hybridization between ancestors of R.
cumberlandense and R. prinophyllum. [=RAB, C, F, FNA, G, K, L, Pa, W, WV, Z; = Azalea calendulacea Michaux — S]

R

Rhododendron canescens (Michaux) Sweet, Piedmont Azalea, Southern Pinxterbloom Azalea, Wild Azalea. Swamps,
pocosins, and savannas. March-early May; September-October. Se. and sc. NC, n. TN, se. KY, s. IL, and e. OK, south to n.
peninsular FL and se. TX. [=RAB, C, F, FNA, G, GW, L, W, WH, Z; > R. canescens var. canescens — K; > R. canescens var. candidum
(Small) Rehder — K; > R. canescens var. subglabrum Rehder — K; > Azalea candida Small - S; > Azalea canescens Michaux — S]

Rhododendron carolinianum Rehder, Carolina Rhododendron, Punctatum. Rocky summits, heath balds, high elevation
forests, moist slopes. Late April-May; September-October. A Southern Appalachian endemic: w. NC, e. TN, ne. GA, and nw.
SC, from the Linville Gorge area south and west to the Great Smoky Mountains; its precise southern limit uncertain. R.
carolinianum is phenologically separated from R. minus, flowering earlier than R. minus, despite its occurrence at higher
elevations and with a more northerly distribution. Morphological distinctions between the two taxa are subtle and inconsistent, as
discussed by Duncan & Pullen (1962). From a horticultural perspective, Davidian (1982) supports recognition of R.
carolinianum and R. minus as distinct. Gensel (1988, and pers.comm.) did detailed studies of the complex and supported the
recognition of 3 taxa (R. carolinianum, R. minus, and R. chapmanii). [= D, K, S; <R. minus - RAB, W; < R. minus var. minus — FNA,
L, Q,V]

Rhododendron catawbiense Michaux, Pink Laurel, Catawba Rhododendron, Mountain Rosebay. Rocky summits, shrub
balds, acid ridges and slopes (mostly at high elevations), north-facing bluffs in the Piedmont. April (in the Piedmont and Coastal
Plain)-June; July-October. A Southern Appalachian endemic: VA and KY south to GA and AL, with scattered disjunct
populations in the Piedmont and extreme upper Coastal Plain. The disjunct populations in central NC are discussed by Coker
(1919), who named them forma insularis on the basis of "the larger and broader leaves and ... the longer flowers." R.
catawbiense is apparently most closely related to R. macrophyllum D. Don ex G. Don of nw. North America (Milne 2004). [=
RAB, C,F, FNA, G, K, L, S, W, WV, X]

Rhododendron chapmanii (Alph. Wood) A. Gray, Chapman's Rhododendron. Flatwoods. Endemic to Panhandle FL, with
an isolated disjunction in ne. FL (Clay County). [=D, K, S; = R. minus Michaux var. chapmanii (Alph. Wood) Gandhi & Zarucchi = FNA,
L, V, WH; = R. minus var. champanii — Q, orthographic error]

Rhododendron colemanii R. Miller, Red Hills Azalea. Moist hammocks, moist bluffs, along streams. Early-mid May.
Described in 2008 (Zhou et al. 2008). Tetraploid. {not yet keyed}

Rhododendron cumberlandense E.L. Braun, Cumberland Azalea. Balds and exposed or moist slopes. June-July; July-
October. A Southern Appalachian endemic, primarily west of the Blue Ridge: e. KY and w. VA south to ec. TN, n. GA, and ne.
AL; apparently disjunct in the Piedmont of SC (Kron 1993). Diploid. [=F, FNA, G, K, L, W, Z; = R. bakeri (Lemmon & McKay)
Hume — C, misapplied]
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Rhododendron eastmanii Kron & Creel, May White Azalea, Eastman's Azalea. Rich slopes. Early-mid May. This species
is endemic to the Piedmont of South Carolina, and locally fairly common in the Broad River drainage (Horn 2005). It should be
sought in NC and GA, approaching within 4 miles of the NC border in Cherokee County, SC (M. Creel, pers. comm., 2007).
Previous reports of R. alabamense in SC (RAB) are based on this species. [= FNA; = Rhododendron alabamense Rehder — RAB,
misapplied]

Rhododendron flammeum (Michaux) Sargent, Oconee Azalea. Sandhills, upland forests on slopes, ridges, stream bluffs.
April. W. SC west to w. GA. [=FNA, K, L, Z; = Azalea speciosa Willdenow - S; = Rhododendron speciosum (Willdenow) Sweet]

Rhododendron maximum Linnaeus, Great Laurel, White Rosebay, Great Rhododendron. Moist slopes, wet flats, bogs,
swamps, north-facing bluffs in the Piedmont. Apparently most closely related to R. ponticum Linnaeus of Turkey and vicinity
(Milne 2004). June-August; September-October. Largely Appalachian: ME, NY, and OH south to GA and AL, primarily in the
mountains. [=RAB,C,F, G, K, L, Pa, S, W, WV, X]

Rhododendron minus Michaux, Gorge Rhododendron, Punctatum. Rocky slopes, escarpment gorges, rocky areas in the
Piedmont, sandhill bluffs in the Coastal Plain. Late April (in the Piedmont and Coastal Plain)-June (at the higher elevations
along the Blue Ridge escarpment); September-October. GA and AL north to the Blue Ridge escarpment of n. GA, nw. SC, and
sw. NC, and the Piedmont and inner Coastal Plain (fall-line sandhills) of sc. NC. This species ranges up to granite domes along
the Blue Ridge Escarpment (such as Whiteside Mountain, Macon and Jackson counties, NC). [=D, K, S; < R. minus — RAB, W (also
see R. carolinianum); < R. minus var. minus — FNA, L, Q, V]

Rhododendron periclymenoides (Michaux) Shinners, Wild Azalea, Pinxterflower, Pinxterbloom Azalea, Election Pink.
Moist to dry slopes and streambanks. Late March-May; September-October. Fairly widespread in e. United States, ranging from
MA, NY, and s. OH, south to GA and AL. See Shinners (1962) for explanation of the change from the name R. nudiflorum. [=
C, FNA K, L, Pa, W, Z; = R. nudiflorum (Linnaeus) Torrey — RAB, F, G, GW, WV; = Azalea nudiflora Linnaeus — S]

Rhododendron pilosum (Michaux) Craven, Minniebush. Heath balds, bogs, rocky summits, and rocky woodlands, mostly
at high elevations. May-July; August-October. A Southern and Central Appalachian endemic: sc. PA, sw. PA, e. WV, w. VA,
e. TN, w. NC, and ne. GA. The very prominent mucro on the leaves and the series of fascicles of glandular trichomes along the
leaf midrib below readily distinguish the species in sterile condition from similar deciduous Rhododendron. [= U; = Menziesia
pilosa (Michaux) Antoine Laurent de Jussieu — RAB, C, F, FNA, G, K, L, Pa, S, W, WV; = Azalea pilosa Michaux]

Rhododendron prinophyllum (Small) Millais, Election Pink, Early Azalea, Roseshell Azalea. Upland forests (especially
under Quercus montana and Quercus rubra), xeric pine and oak woodlands. May-June; August-October. NH, NY, and ne. OH,
south to w. NC, nc. KY, and s. OH; disjunct in ne. AL and c. TN; also disjunct from s. IL and s. MO south to AR and e. OK. The
only known location in NC is on Bluff Mountain, Ashe County (on a rocky plateau over amphibolite at about 1300m elevation);
Kron (1993) also cites a collection from Transylvania County. See Shinners (1962) for explanation of the change from the name
R. roseum. [=C, FNA, K, L, Pa, W, Z; = R. roseum (Loiseleur) Rehder — RAB, F, G, WV; = Azalea prinophylla Small - S]

o E

Rhododendron prunifolium (Small) Millais, Plumleaf Azalea. Mesic ravine forests and streambanks. Endemic to a small
area along the AL-GA border, in se. AL (Kron 1993) and sw. and wc. GA (Jones & Coile 1988). [=FNA, K, L, Z; = Azalea
prunifolia Small - S]
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Rhododendron vaseyi A. Gray, Pinkshell Azalea. Moist slopes, bogs, high elevation rocky summits, cliffs, high elevation
heath balds. May-June; August-October. Endemic to the mountains of NC, though approaching very close to SC and GA in the
vicinity of Cashiers and Highlands, NC and reported for Rabun Bald (Rabun Co. GA) without definite documentation; R. vaseyi
occurs primarily southwest of the Asheville Basin, but is found at scattered locations farther north and is locally abundant on
Grandfather Mountain (at the junction of Avery, Watauga, and Caldwell counties, NC), its northernmost outpost. When not in
flower, R. vaseyi is readily distinguished from our other azaleas by its distinctive foliage (see key). [=RAB, F, FNA K, L, W, Y; =
Biltia vaseyi (A. Gray) Small — S]

Rhododendron viscosum (Linnaeus) Torrey var. serrulatum (Small) H.E. Ahles, Swamp Azalea, Clammy Azalea. Bogs,
pocosins, wet pine savannas. Late May-June; July-October. Se. VA south to c. peninsular FL, west to LA. [= RAB; =R.
serrulatum (Small) Millais — C, F, G; < R. viscosum — FNA, GW, K, L, W, WH, WV, Z; = Azalea serrulata Small — S]

Rhododendron viscosum (Linnaeus) Torrey var. viscosum, Swamp Azalea, Clammy Azalea. Moist streambanks, shrub
balds, and other moist habitats. June-July; July-October. ME and OH south to FL, west to LA and TX. [=RAB; <R. viscosum —
FNA, GW, K, L, Pa, W, WH, WV; = R. viscosum — C, F, G; = Azalea viscosa Linnaeus — S]

10. Elliottia Muhlenberg ex Elliott 1817 (Elliottia, Southern-plume)

A genus of 4 species (as here circumscribed), shrubs to small trees, of se. North America, nw. North America, and Japan. As
discussed by Wood (1961), the generic limits of Elliottia have been controversial. The closest relatives of E. racemosa are E.
paniculata (Siebold & Zuccarini) Bentham & Hooker and E. bracteata (Maximowicz) Bentham & Hooker, both of Japan, and E.
pyroliflorus (Bong.) S.W. Brim & P.F. Stevens [Cladothamnus pyroliflorus Bong.], of AK, British Colombia, WA, and OR;
these have sometimes been placed in other genera. References: Tucker in FNA (2009); Stevens et al. in Kubitzki (2004).

Elliottia racemosa Muhlenberg ex Elliott, Elliottia, Southern-plume, Georgia-plume. Xeric sandy ridges, sandhills, river
bluffs; serpentine woodlands. June-August. Endemic to e. GA and s. SC (Aiken County, where considered to have been
extirpated). Elliottia extends barely into the Piedmont in Georgia, occurring on Burks Mountain on serpentine in a Pinus
palustris woodland. [=FNA, K, L, S]

11. Epigaea Linnaeus 1753 (Trailing Arbutus)

A genus of 3 species, subshrubs, in e. North America and Eurasia; the other 2 species of the genus occur in the Caucasus and
Asia Minor, and in Japan. References: Judd & Kron in FNA (2009); Stevens et al. in Kubitzki (2004).

Epigaea repens Linnaeus, Trailing Arbutus, Mayflower, Ground Laurel. In a wide variety of acidic forests, xeric to mesic,
sandy, rocky, and loamy. Late February-early May; April-June. NL (Newfoundland) and QC west to MB, south to FL
Panhandle, MS, and IA. At maturity, the fruits split along the sutures, exposing tiny brown seeds embedded in "sticky, white,
placental tissue™ which is "distinctly sweet to the taste;" ants are strongly attracted to the placental tissue, and in carrying it away
disperse the seeds (Clay 1983). [=RAB, C,FNA, G, K, L, Pa, S, W, WH, WV; > E. repens var. glabrifolia Fernald — F; > E. repens var.
repens — F]

" o o o

12. Kalmia Linnaeus 1753 (Wicky, Sheepkill, Mountain Laurel, Ivy, Sand-myrtle)

A genus of 9-11 species, shrubs, of North America and Cuba, except the circumboreal K. procumbens (formerly Loiseleuria).
Leiophyllum, traditionally treated as a monotypic or small genus of se. United States, is better treated as a part of Kalmia along
with the northern Loiseleuria, based on molecular and morphological studies (Kron & King 1996, Kron et al. 2002). While this
idea may initially seem outlandish (particularly to those whose concept of Kalmia is based only on Kalmia latifolia), the
morphological and habital similarities of Leiophyllum to Kalmia are striking. The foliage and wood of all species (and the smoke
from burning them) are poisonous. References: Liu, Denford, Ebinger, Packer, & Tucker in FNA (2009); Southall & Hardin (1974)=Z;
Ebinger (1974)=Y; Strand & Wyatt (1991)=Q; Wilbur & Racine (1971)=T; Camp (1938)=P; Kron & King (1996); Kron et al. (2002)=V; Haines
(2010)=U; Stevens et al. in Kubitzki (2004).

1 Petals Separate; fruit 2-3 (-7)-l0CUIAT ........civeiiiieisciee ettt ettt e et seeseebe s e e seebe s e se s s es e e beseeseeteseenesaeseesennenennens K. buxifolia
1 Petals fused; fruit 5-locular.
2 Leaves whorled or opposite; inflorescence either an axillary raceme or a terminal corymbiform raceme.
3 Leaves opposite, 1-4 cm long, subsessile; inflorescence a terminal corymbiform raceme ........cccccvvvvveivnieveiesieresesee e K. polifolia
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3 Leaves whorled in 3s (rarely opposite), 2-5 cm long, the petioles 4-12 mm long; inflorescence an axillary raceme.
4 Calyx lobes glandular-canescent and with marginal stipitate glands; leaves glabrous beneath; bracts and bracteoles densely glandular;
stomates 18 p long and 13 p wide, 15-24 per 0.2 square millimeter; shrub to 1 (-1.2) m tall; [of ne. NC northward] ..... K. angustifolia
4 Calyx lobes canescent but lacking glands; leaves short puberulent beneath; bracts and bracteoles nearly glandless; stomates 13 p long
and 9 p wide, 35-51 per 0.2 square millimeter; shrub to 2 m tall (though often much shorter when growing in burned situations); [of

S€. ANA SW. VA SOUTNWAIT] ......cveverieiirieieiieieie ettt e et e et e s et et e s e e te e e se s ae e e se s es e et e e et e s ae e ebe s ene et ensereneeneene K. carolina
2 Leaves alternate; inflorescence an axillary fascicle or a terminal panicle.
5 Leaves 0.5-1.5 cm long, 2-8 mm wide; twigs densely persistently hispid; [of the Coastal Plain of s. SC southward] ................. K. hirsuta

5 Leaves 2.5-12 cm long, 7-50 mm wide; twigs glabrous or puberulent (glabrescent in age); [collectively widespread in our area].
6 Leaves deciduous, dull, and subcoriaceous, 1.5-3 cm wide; inflorescence a fascicle of 1-3 flowers, axillary to leaf scars near the tips

of the previous year's growth; petiole 1-4 mm long; [of the Coastal Plain of NC and SCJ ........ccceverinicininnciicceee K. cuneata
6 Leaves evergreen, glossy, and coriaceous, (1) 3-5 cm wide; inflorescence a terminal panicle; petiole 7-45 mm long; [widespread]......
............................................................................................................................................................................................... K. latifolia

Kalmia angustifolia Linnaeus, Northern Sheepkill. Sandy, xeric to mesic hillsides and moist areas, rocky areas. April-
June; September-October. NL (Labrador) west to MN, south to se. VA and extreme ne. NC, WV, s. ON, and MI, reaching its
southern limit in the Coastal Plain of extreme ne. NC (Sorrie & LeBlond 2008). See Kalmia carolina for discussion of the
taxonomy of these two taxa. [=K, S, Pa, Z; = K. angustifolia var. angustifolia — C, F, FNA, G, L, Y; = K. angustifolia ssp. angustifolia — U]

Kalmia buxifolia (P.J. Bergius) Gift, Kron, & Stevens, Sand-myrtle. Locally abundant but very restricted in wet (spodosol)
pinelands of the outer Coastal Plain (in Brunswick and Carteret counties, NC), locally common in relatively dry sandhills in a
few locations in the Sandhills, disjunct in the Piedmont on a few quartzite monadnocks, fairly common in the mountains on rock
outcrops at high to moderate elevations (on a wide variety of rock types). Late March-June (sporadically to October);
September-October. The species is curiously distributed, both in its overall range and within NC. Kalmia buxifolia is found in
the Pine Barrens of NJ, the outer Coastal Plain of se. NC, the inner Coastal Plain (fall-line sandhills) of sc. NC and nc. SC,
monadnocks of the upper Piedmont of NC, mountain peaks of NC and immediately adjacent nw. SC, ne. GA, and e. TN, and
isolated in extreme e. PA (Monroe County) and in se. KY (on sandstone in Whitley County, in the Cumberland Plateau).
Populations in the high mountains consist of very old, prostrate krummholz, the stems to 6 cm in diameter at the base, the
branches spreading to cover at least a square meter. The disjunct distribution, various habitats, and subtle morphological
variation between populations has led to periodic attempts to divide the species into two or more varieties or species, but the
variability apparently cannot be successfully described taxonomically; it is here treated as a single species. See X, Y, and Q for
detailed discussion of the various taxa recognized by various authors (within the genus Leiophyllum). Strand & Wyatt (1991)
found a population from Hanging Rock, Stokes County, NC to be the most distinctive, but did not choose to give it formal
taxonomic status. [= FNA, Pa, V; = Leiophyllum buxifolium (P.J. Bergius) Elliott — C, K, L, Q, T, W; > Leiophyllum buxifolium var.
buxifolium — RAB; > Leiophyllum buxifolium var. prostratum (Loudon) Gray — RAB; > Leiophyllum buxifolium var. hugeri (Small) Schneider —
F, G, P; > Leiophyllum lyonii Sweet — S, P; > Leiophyllum hugeri (Small) K. Schumann - S; = Dendrium buxifolium (Bergius) Desvaux]

Kalmia carolina Small, Southern Sheepkill, Carolina Wicky, Carolina Bog Myrtle. Moist to wet pinelands of the Coastal
Plain, pocosin margins (or seemingly in pocosins or swamps because of fire suppression), mountain bogs and fens (and less
commonly in rocky areas at high elevations) in the Mountains. April-May (sporadically to September, especially in response to
fire); September-October. This species, a close relative of the more widespread and northern K. angustifolia, occurs in two
disjunct areas: the Coastal Plain, from se. VA south through NC to wc. GA (Taylor County), and the Southern Appalachians
from sw. VA south through w. NC and ne. TN to ne. GA. Southall & Hardin (1974) favored species status for K. carolina
because of its essentially allopatric distribution relative to K. angustifolia (the 2 meet in Southampton County, VA), the near
absence of intermediates or hybrids in nature, and because "significant morphological and anatomical differences have developed
and remain constant between these two species when grown together." [= GW, K, S, W, Z; = K. angustifolia Linnaeus var. caroliniana
(Small) Fernald — RAB (an orthographic error); = K. angustifolia var. carolina (Small) Fernald — C, F, FNA, G, L, Y; = K. angustifolia ssp.
carolina (Small) A. Haines — U]

Kalmia cuneata Michaux, White Wicky. Pocosins and pocosin-savanna or pocosin-sandhill ecotones. Late May-June;
September-October. This species is a narrow endemic of the Coastal Plain of se. NC and e. SC. It is not closely related to other
species in the genus. It is most easily distinguished from other pocosin shrubs by the combination of the following characters:
leaves deciduous, alternate, oblanceolate (cuneate-attenuate at base, obtuse at apex), revolute, dark green above, paler and
prominently stipitate-glandular beneath, woody capsule rounded, stipitate-glandular, persistent through the winter, borne on
delicate, recurved pedicels usually 2-3 cm long. [= RAB, FNA, GW, K, L, S, Y, Z]

Kalmia hirsuta Walter, Hairy Wicky. Pine savannas and pine flatwoods. June-July; September-October. Se. SC (Beaufort,
Jasper, Hampton, and Colleton counties) south to nc. peninsular FL, west to s. AL. The closest relatives of K. hirsuta are 3
Cuban species: K. aggregata (Small) Copeland, K. ericoides Wright ex Grisebach, and K. simulata (Britton & Wilson) Southall.
[=RAB, FNA, GW, K, L, WH, Y, Z; = Kalmiella hirsuta (Walter) Small - S]

F o & 7
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Kalmia latifolia Linnaeus, Mountain Laurel, lvy, Calico-bush. Acidic forests, bluffs, bogs, along sandhill steams, and in a
wide range of other habitats, nearly ubiquitous in the mountains, up to at least 1600m, more restricted in habitat in the lower
Piedmont and Coastal Plain. April-July; September-October. ME, OH, and IN south to Panhandle FL and extreme e. LA.
Unlike our other species, which are strictly shrubs, K. latifolia reaches the stature and diameter of a small tree. [= RAB, C, FNA,
K, L, Pa, S, W, WH, WV, Y, Z; > K. latifolia var. laevipes Fernald — F, G; > K. latifolia var. latifolia — F, G]

Kalmia polifolia Wangenheim, Swamp Laurel, Bog Laurel. Bogs. NL (Labrador) and NT south to n. NJ, ne. PA, MI, WI,
MN, and MT; disjunct in Tucker County, WV (where discovered by T.F. Wieboldt in 2007). [=C, F, FNA, G, K, Pa, Y, Z]

13. Corema D. Don 1826

A genus of 2 species, shrubs, one of ne. North America and one of Spain and the Azores. References: Elisens in FNA (2009);
Stevens et al. in Kubitzki (2004).

Corema conradii (Torrey) Torrey ex Loudon, Broom-crowberry. Dunes. April-May. NS, QC, NB, and PE south to ME,
MA, NY, and s. NJ. [=C, F, FNA, G, K]

14. Ceratiola Michaux 1803 (Florida Rosemary)

A monotypic genus, a shrub, of se. North America. Ceratiola has been traditionally placed in the Empetraceae. Many workers
have expressed doubt about the naturalness of the Empetraceae and its distinction from the Ericaceae. Molecular data have
corroborated that concern, and shown Ceratiola and the rest of the Empetraceae to be better included in a broader Ericaceae
(Kron & Chase 1993); the affinities of Ceratiola may actually be with other southeastern United States genera, Kalmia, Elliottia,
and Bejaria (Kron & Chase 1993). References: Kron & Chase (1993); Judd & Kron (1993); Johnson (1982); Stevens et al. in Kubitzki
(2004).

Ceratiola ericoides Michaux, Rosemary, Florida Rosemary, Sandhill Rosemary, Sand Heath. Xeric sandhills, usually in
white "sugar sand.". October-November. Ne. SC south to s. FL and west to s. MS. Its content of aromatic compounds makes it
very flammable. [=RAB, K, L, S, WH]

15. Calluna R.A. Salisbury 1802 (Heather)
A monotypic genus, a shrub, of Europe. References: Tucker in FNA (2009); Stevens et al. in Kubitzki (2004).
*  Calluna vulgaris (Linnaeus) Hull, Heather, Ling, Scotch Heather. Roadbanks, railroad grades; native of Europe. July-
August. Also known to be naturalized in Tucker County, WV (Luteyn et al. 1996). [=C, F, FNA, G, K, L, WV]
16. Erica Linnaeus 1753 (Heath)

A genus of 735-860 species, shrubs and trees, of Africa and Eurasia (mostly s. Africa). References: Tucker in FNA (2009); Stevens et
al. in Kubitzki (2004).

*  Erica tetralix Linnaeus, Cross-leaved Heath. Sandy thickets; native of Europe. July-August; September-October. [= RAB,
C,F,FNA, G, K, L, WV]

o oa AT

17. Oxydendrum A.P. de Candolle 1839 (Sourwood)

A monotypic genus, a tree, of se. North America. The genus Oxydendrum is "isolated ... among the Ericaceae, apparently with
no close relatives” (Wood 1961): the only member of tribe Oxydendreae (Judd in FNA 2009). References: Judd in FNA (2009);
Stevens et al. in Kubitzki (2004).

Oxydendrum arboreum (Linnaeus) A.P. de Candolle, Sourwood, Sorrel-tree. Mesic to xeric deciduous forests, especially
dry-mesic to xeric oak-hickory and oak-pine forests, and also often in sandhill/pocosin ecotones. June-July; September-October.
Se. and sw. PA west to IL, south to n. FL and se. and c. LA. It is an especially characteristic understory tree of upland forests of
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the Piedmont and lower Mountains. The bark is dark grayish-brown and fairly deeply furrowed; the tree often has a
characteristic lean (toward a former canopy light-gap). The finely serrate, elliptic leaves are distinctive, with the sour taste of
garden sorrel (Rumex acetosa), sheep sorrel (Rumex acetosella), or wood sorrel (Oxalis). [=RAB, C, F, FNA, G, K, L, Pa, S, W, WH,

wWv]

18. Pieris D. Don 1834 (Evergreen Fetterbush)
A genus of 7 species, shrubs, of e. Asia, e. North America, and Cuba. Judd (1982a) treats Pieris as a genus of 7 species, 4 in e.
Asia, 1 in the Southern Appalachian Mountains, 1 in the se. United States Coastal Plain, and 1 in w. Cuba. References: Judd

(1982a)=Z; Judd in FNA (2009); Judd (1979); Stevens et al. in Kubitzki (2004).

1 Inflorescence a many-flowered panicle of racemes, borne terminally; seeds 2.5-3 mm long; [of slopes and ridges of the Mountains and upper

Piedmont]; [SUDGENUS PIeris, SECLION PIEEIS] .....c.ccuiiiiiieietiiieiite ettt sttt sttt b et b et b et et sb et ebe s b et et e e abennen P. floribunda
1 Inflorescence a 3-9 flowered raceme, borne in the axils of upper leaves; seeds ca. 1 mm long; [of wetlands of the Coastal Plain, often
associated with Taxodium ascendens]; [subgenus Pieris, section Phillyreoides]........ccoceovverieiirerisieneinseieie e P. phillyreifolia

Pieris floribunda (Pursh) Bentham & Hooker f., Mountain Andromeda, Evergreen Mountain Fetterbush. Acid wooded
slopes, heath balds at high elevations, summits of Piedmont monadnocks, sometimes escaped from cultivation. May-June;
August-October. A Southern Appalachian endemic: e. WV, w. VA, w. NC, e. TN, and n. GA. The type locality is supposedly
inn. GA. The range in NC is peculiar, the species occurring at high elevations southwest of Asheville, absent from apparently
suitable habitats to the northeast (such as the Craggies, Blacks, Roan Mountain, and Grandfather Mountain), yet reappearing in a
few disjunct populations at low elevations in the upper Piedmont. In w. VA (and adjacent e. WV), P. floribunda occurs on rather
dry sandstone ridges and upper slopes, often under an oak canopy, especially in the front ranges of the Cumberland Mountains.
P. floribunda is placed in subgenus Pieris, section Pieris, along with P. japonica (see below) and another Asian species. [= RAB,
C,F,FNA G, K, L, S,W, WV, Z]

*  Pieris japonica (Thunberg) D. Don ex G. Don, Japanese Andromeda or Lily-of-the-valley Bush, rather closely related to our P. floribunda,
is frequently grown as an ornamental. [= FNA, Z] {not keyed}

Pieris phillyreifolia (Hooker) A.P. de Candolle, Vine-wicky, Climbing Fetterbush. Swamp forests. E. SC south to c.
peninsular FL west to s. AL. This southeastern species has the remarkable habit of often growing as a creeping vine under the
bark of Taxodium ascendens, the branches exserted through the cypress bark, sometimes ascending into the upper canopy with
the main stem never visible except at the very base of the tree; it also sometimes grows as a low shrub. Godfrey (1969)
documents the occurrence of this species in our area. See GW and Godfrey (1989) for excellent decriptions and illustrations of
this curious "shrub-vine." It is apparently most closely related to the other two members of subgenus Pieris, section
Phillyreoides, P. cubensis (Grisebach) Small, endemic to w. Cuba, and P. swinhoei Hemsley, of se. China, neither of which
shares its unusual habit. [= FNA, GW, K, L, WH, Z; = Ampelothamnus phillyreifolius (Hooker) Small — S]

19. Agarista D. Don ex G. Don 1834 (Agarista)

A genus of about 30 species, shrubs, primarily of tropical America, but also in Africa, Madagascar, and se. North America. Judd
(1979, 1984) discusses the reasons for separating Agarista from Leucothoe; Agarista is more closely related to Pieris than
Leucothoe (Judd & Kron 1996). References: Judd (1984, 1979)=Z; Judd in FNA (2009); Stevens et al. in Kubitzki (2004).

Agarista populifolia (Lamarck) Judd, Agarista, Pipe-plant. Blackwater swamps, hydric hammocks, marly spring runs.
April-May; September-October. E. SC (or se. NC?) south to ne. and c. peninsular FL. Reported for several locations in s. AL,
likely escaped (Diamond & Woods 2009). A specimen at the University of North Carolina at Chapel Hill is labeled as coming
from a nursery, originally taken from plants in a swamp in Columbus County, NC. The record is plausible and would add the
species to the state's flora. [= FNA, K, L, WH, Z; = Leucothoe populifolia (Lamarck) Dippel — RAB, GW; = Leucothoe acuminata (Aiton) G.
Don - S; = Andromeda populifolia Lamarck]

&
|

20. Lyonia Nuttall 1818 (Staggerbush, Maleberry, Fetterbush)

A genus of about 35 species, shrubs and small trees, of e. and se. Asia, e. North America, Mexico, and the West Indies.
References: Judd (1981)=Z; Judd in FNA (2009); Stevens et al. in Kubitzki (2004).
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1 Lower leaf surfaces stipitate-peltate with rusty scales; [of s. SC southward].

2 Ultimate branches not rigidly ascending, flowers nearly always restricted to branches of the previous year, the leaves not conspicuously
reduced toward the branch tips; leaves with distal margin usually revolute, sometimes strongly so; major veins usually depressed; lower
leaf surface with some scales often large and with irregular margins, others smaller and more nearly entire, at least the smaller scales
more-or-less persistent; [shrub or small tree t0 6 (-12) M EAl]......cooviiiiieiiieiiiiee e L. ferruginea

2 Ultimate branches rigidly ascending, flowers frequent on branches of the current year (though also on older growth), the leaves
conspicuously reduced toward the branch tips; leaves with distal margin at most slightly revolute; major veins not depressed; lower leaf

surface with scales usually all large and with irregular margins, the scales often deciduous; [shrub to 1.5 (-3) m tall]................. L. fruticosa
1 Lower leaf surfaces glabrous or pubescent; [collectively widespread].
3 Leaves evergreen (some leaves present on wood of the previous year), coriaceous, and Shining..........ccccocevveieininiineicc e L. lucida

3 Leaves deciduous (no leaves present on wood of the previous year), subcoriaceous, and dull.
4 Young twigs angled; leaf margin entire; corolla 7-14 mm long; inflorescence umbellate-racemose, in fascicles along previous year's
(leafless) growth; capsule 4-6 mm long; leaf surfaces with tiny, red, short-stalked capitate glands (also often with spreading, translucent
NAITS ON ThE MAIN VEINS) ...ttt h bbb bbbttt bbb bbbt e bbb bt L. mariana
4 Young twigs terete; leaf margin minutely serrulate; corolla 3-5 mm long; inflorescence a terminal panicle; capsule 2.5-3 mm long; leaf
surfaces with appressed, strigillose hairs, pale with a red base.
5 Inflorescences (at least the lower) with conspicuous bracts; [of the Coastal Plain and lower Piedmont]...........cccocvrviiivnieiensieneieneninns
.................................................................................................................................................................. L. ligustrina var. foliosiflora
5 Inflorescences naked, or with only a few leafy bracts; [of the Mountains, Piedmont, and (less commonly) Coastal Plain] ....................
.................................................................................................................................................................... L. ligustrina var. ligustrina

Lyonia ferruginea (Walter) Nuttall, Crookedwood, Dragonwood, Staggerbush. Dry oak and pine woodlands, scrub, rarely
pocosins, spodosolic flatwoods. February-May; April-October. Se. SC south to sc. peninsular FL, west to Panhandle FL. See
discussion under L. fruticosa. [= FNA, GW, K, L, WH, Z; < Lyonia ferruginea — RAB (also see L. fruticosa); = Xolisma ferruginea (Walter)
Heller — S]

Lyonia fruticosa (Michaux) G.S. Torrey, Staggerbush, Poor-grub. Pocosins. March-July; May-October. Se. SC (at least
formerly) south to s. peninsular FL, west to e. Panhandle FL. Though not included in RAB for our area, Judd (1981) cites several
old specimens from SC. The species is definitely known from immediately adjacent GA, and there seems no reason to doubt its
(at least historical) occurrence in SC. This species is difficult to distinguish from L. ferruginea, with which it often co-occurs. [=
FNA, GW, K, L, WH, Z; < L. ferruginea — RAB; = Xolisma fruticosa (Michaux) Nash — S]

Lyonia ligustrina (Linnaeus) A.P. de Candolle var. foliosiflora (Michaux) Fernald, Southern Maleberry, He-huckleberry.
Pocosins, seepage bogs, and other wet habitats. Late April-June; September-October. Se. VA south to c. FL, west to e. TX and
e. OK, and (west of the mountains) north to TN and AR. Rather nondescript when sterile, the gray-green hue of the leaves is a
useful character. Var. foliosiflora is the usual variety on the Coastal Plain (including the fall-line sandhills). [= FNA, GW, K, L,
W, Z; < L. ligustrina— RAB, C, G; > L. ligustrina var. capreaefolia (Watson) A.P. de Candolle — F; > L. ligustrina var. foliosiflora - F; > L.
ligustrina var. salicifolia (Watson) A.P. de Candolle — F; = Arsenococcus frondosus (Pursh) Small — S; = Xolisma foliosiflora (Michaux) Small]

Lyonia ligustrina (Linnaeus) A.P. de Candolle var. ligustrina, Northern Maleberry, He-huckleberry. Mountain bogs, shrub
balds, bottomlands, other moist to wet habitats, "dry" ridges at high elevations. May-July; September-October. S. ME, s. NH, s.
VT, s.and e. NY, s. OH, WV, and KY south to w. and c. SC, n. GA, and ne. AL, primarily in the mountains and adjacent
provinces. Var. ligustrina is the usual variety in the Mountains and Piedmont, but extends as well into the Coastal Plain in NC
and SC. This variety is very variable in leaf shape and size, some populations having leaves about 3 cm long and 1.3 cm wide,
others with leaves to as large as 8 cm long and 5 cm wide. The plants with smaller leaves occur in bogs and other distinctly wet
habitats, while plants with large leaves occur in thin soils in high elevation heath balds and thin soils around rock outcrops (as,
for instance, on Grandfather Mountain, NC). [=F, FNA, GW, K, L, W, Z; < L. ligustrina - RAB, C, G, Pa, WV; = Arsenococcus
ligustrinus (Linnaeus) Small — S; = Xolisma ligustrina (Linnaeus) Britton]

Lyonia lucida (Lamarck) K. Koch, Shining Fetterbush. Pocosins, wet woodlands, blackwater swamp forests, other acidic
wetlands, especially if peaty. April-early June; September-October. Se. VA south to s. FL and west to e. and c. LA, also in w.
Cuba. Readily distinguished by the glossy, coriaceous leaves with a prominent vein running along the margins. When in flower
in large numbers, the odor is cloyingly sweet. [= RAB, C, F, FNA, G, GW, K, L, WH, Z; = Desmothamnus lucidus (Lamarck) Small - S;
= Neopieris nitida (Bartram ex Marshall) Britton]

Lyonia mariana (Linnaeus) D. Don, Staggerbush. Pine flatwoods, savannas, pocosin-sandhill ecotones, dry rocky
woodlands in the lower Piedmont (especially with chestnut oak). April-May; September-October. RI (formerly) and NY (Long
Island) south to c. peninsular and e. Panhandle FL; disjunct west of the Misssissippi River in sc. MO, ¢. AR, nw. LA, se. OK, and
e. TX. Readily distinguished by the broadly elliptic leaves borne at an ascending 45 degree angle, with bright pink axillary buds.
[=RAB, C, F, FNA, G, GW, K, L, Pa, WH, Z; = Neopieris mariana (Linnaeus) Britton — S]

""ll"il-'r"

21. Andromeda Linnaeus 1753 (Bog-rosemary, Andromeda)
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A genus of 1-2 species, shrubs, north temperate. References: Fabijan in FNA (2009); Stevens et al. in Kubitzki (2004).

Andromeda polifolia Linnaeus var. latifolia Aiton, Bog-rosemary. Bogs. May-July; June-September. Circumboreal, in
North America from NL (Newfoundland) and NL (Labrador) west to SK,south to NJ, ne. PA (Rhoads & Klein 1993), e. WV (at
Cranberry Glades, Pocahontas County), IN, IL, and MN. Var. polifolia is also circumboreal, overall more northern. [= FNA; =
A. glaucophylla Link — C, F, G, L; = A. polifolia var. glaucophylla (Link) A.P. de Candolle — K, Pa; = A. polifolia ssp.
glaucophylla (Link) Hultén]

22. Zenobia D. Don 1834 (Zenobia, Honey-cups)

A monotypic genus, a shrub, of se. North America (endemic to the flora area). References: Dorr in FNA (2009); Stevens et al. in
Kubitzki (2004).

Zenobia pulverulenta (Bartram ex Willdenow) Pollard, Zenobia, Honey-cups. Pocosins, margins of pineland ponds. April-
June; September-October. This monotypic genus is a narrow endemic of the Coastal Plain of se. VA, NC, SC, and e. GA (Bryan
Co.). It was considered by Wood (1961) to have "no close relatives," but molecular phylogeny suggests that it is sister to
Andromeda. The crenate leaves help distinguish Zenobia from other pocosin shrubs. The flowers are extremely fragrant. The
species is remarkably variable in leaf glaucescence. Many plants in the fall-line sandhills and upper Coastal Plain have the lower
leaf surface, pedicels, and capsules covered in wax to the point that they are bright white; outer Coastal Plain plants generally
lack any glaucescence. The division into two species listed below in synonymy was based largely on this character; further study
appears warranted. In the centers of major peat domes in the Outer Coastal Plain and in large Carolina bays in the Bladen Lakes
region, where peat depths reach 3-5 meters, occur areas of up to 25 square kilometers dominated by Zenobia (sometimes
codominant with Chamaedaphne or Sarracenia flava). This community has been referred to as "deciduous low pocosin,"” to
distinguish it from the dominance of evergreen shrubs found in most pocosins. [=RAB, C, F, FNA, G, GW, K, L; > Z. pulverulenta —
S; > Z. cassinefolia (Ventenat) Pollard — S]

23. Chamaedaphne Moench 1794 (Leatherleaf, Cassandra)
A monotypic genus, a shrub, circumboreal in distribution. References: Fabijan in FNA (2009); Stevens et al. in Kubitzki (2004).

Chamaedaphne calyculata (Linnaeus) Moench, Leatherleaf, Cassandra. Pocosins in the Coastal Plain, bogs in the
Mountains, Chamaecyparis bogs. (February-) March-April; June-October. Circumboreal; in North America from NL
(Newfoundland) to AB, south to WV (Tucker County) (T.F. Wieboldt, pers.comm., 2007), MD, OH, n. IL, WI, n. IA, AB, and
BC; disjunct to the mountains of NC (where now nearly extirpated, known only from a single bog of less than 1 hectare) and to
the Coastal Plain of NC and ne. SC. The Coastal Plain occurrences in our area are mainly in the centers of large peat dome or
Carolina Bay pocosins, the insufficiently famous southern blanket bogs or "southern muskeg." In these areas, Chamaedaphne is
sometimes dominant (or codominant with Zenobia pulverulenta or Sarracenia flava) over expanses of 25 square kilometers. The
southern occurrences of Chamaedaphne are certainly the result of Pleistocene distributions. A number of varieties have been
named (the Eurasian var. calyculata, var. latifolia in Maritime Canada, south to n. New England, and var. angustifolia, to which
our material would presumably be referred). The validity of the varieties is doubtful. [=C, FNA, G, K, L, S, W; = Cassandra
calyculata (Linnaeus) D. Don — RAB, GW; > Chamaedaphne calyculata var. angustifolia (Aiton) Rehder — F, Pa]

24. Leucothoe D. Don 1834 (Fetterbush, Leucothoe)

A genus of 5-6 species, shrubs, of Japan, Himalayan Asia, and e. North America. References: Tucker in FNA (2009); Stevens et al. in
Kubitzki (2004). [also see Agarista and Eubotrys]

1 Leaves deciduous, dull, MEMDIANACEOUS ..........cuiueiiitirieiaieteierteeete sttt se sttt seese st e st e be b e e sb e b et e sb e s e abese e st eb e b ebe et ebeabeneebeebe e ebenas [see Eubotrys]
1 Leaves evergreen, glossy, coriaceous.
2 Leaves with an acute or short-acuminate apex; racemes 2-4 (5) cm long; sepals ovate, with an obtuse or rounded apex; longest petioles 3-8

el a0 (o] T O T OO T TP PT O UUTTPTUOURRTRTON L. axillaris
2 Leaves with a long-acuminate apex; racemes 4-10 cm long; sepals lanceolate-ovate, with an acute (or subacute) apex; longest petioles 8-15
TV ONQ 1.tk bbb 2 bbb Eeh e e h £ E e h R E ke e R bbb Rt b bttt bt L. fontanesiana

Leucothoe axillaris (Lamarck) D. Don, Coastal Doghobble. Pocosins, blackwater swamp forests, and moist and acid
slopes. Late March-May; September-October. A Southeastern Coastal Plain endemic: se. VA south to FL and west to extreme
e. LA. [=C,FNA, G, GW, K, L, S, WH; = L. axillaris var. axillaris — RAB; > L. axillaris var. axillaris — F; > L. axillaris var. ambigens
Fernald — F]

Leucothoe fontanesiana (Steudel) Sleumer, Mountain Doghobble, Switch-ivy. Moist slopes, streambanks, ravines, often
associated with Rhododendron maximum thickets. April-May; September-October. A Southern Appalachian endemic: sw. VA
south through w. NC and e. TN to hw. GA. [=FNA, GW, K, L, W; = L. axillaris var. editorum (Fernald & Schubert) H.E. Ahles — RAB; =
L. walteri (Willdenow) Melvin — C, Pa; = L. editorum Fernald & Schubert — F, G; = L. catesbaei (Walter) Gray — S]
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25. Eubotrys Nuttall 1842 (Deciduous Fetterbush)

A genus of 2 species, shrubs to small trees, of e. North America. Recent molecular evidence supports the recognition of Eubotrys
as a genus separate from Leucothoe, and more closely related to Chamaedaphne, supporting the views, based on morphological
grounds, of many earlier authors (Kron et al. 2002). References: Tucker in FNA (2009); Kron et al. (2002); Stevens et al. in Kubitzki
(2004).

1 Anthers with 4 awns; capsule rounded on the sutures; sepals broadly lanceolate; racemes 3-5 cm long; seeds not winged, shaped like a section
o) - TA o] o= OO T TP E. racemosa
1 Anthers with 2 awns; capsule angled on the sutures; sepals ovate; racemes 5-12 cm long; seeds winged, oblanceolate, flat .............. E. recurva

Eubotrys racemosa (Linnaeus) Nuttall, Coastal Fetterbush. Swamps, pocosins, streambanks, and other wet places. Late
March-early June; September-October. E. MA south to c. peninsular FL and west to LA, primarily on the Coastal Plain; disjunct
inland, as in c. TN (Chester, Wofford, & Kral 1997). [=C, FNA, G; = Leucothoe racemosa (Linnaeus) A. Gray - RAB, GW, K, L, Pa, W,
WH; > L. racemosa var. projecta Fernald — F; > L. racemosa var. racemosa — F; > Eubotrys racemosa — S; > Eubotrys elongata Small — S]

Eubotrys recurva (Buckley) Britton, Mountain Fetterbush. Heath balds, high elevation ridges and granitic domes, bogs.
April-early June (rarely sporadically in the fall); August-October. A Southern Appalachian endemic: sw. VA, s. WV, and se.
KY south through w. NC and ne. TN to ne. GA (Rabun County) and nw. SC. [=C, FNA, G, S; = Leucothoe recurva (Buckley) A.
Gray - RAB, F, K, L, W, WV]

26. Gaultheria Kalm ex Linnaeus 1754 (Wintergreen, Teaberry)

A genus of 115-135 species, shrubs and subshrubs, of Asia, Australia and New Zealand, South America, West Indies, Central
America, and North America (primarily Asian). References: Trock in FNA (2009); Stevens et al. in Kubitzki (2004).

1 Stems creeping, the leaves 3-10 mm long, well-distributed along the stem; berries white; flowers 4-merous...........cc.cccveeveerienne G. hispidula
1 Stems erect, the leaves 15-50 mm long, clustered at the tip of the stem; berries red; flowers 5-merous..........ccccccvvcvrveeereivierenn. G. procumbens

Gaultheria hispidula (Linnaeus) Muhlenberg ex Bigelow, Creeping Snowberry, Moxie. Spruce-fir forests, northern
hardwoods forests, bogs at high elevations. May-June; September. NL (Newfoundland) and NL (Labrador) west to BC, south to
NJ, MD, WV, OH, MN, ID, and WA, there is no known documentation for the attribution (by C, F, G, and S) of this species as
occurring in NC. [=C, F, FNA, G, K, Pa, WV; = Chiogenes hispidula (Linnaeus) Torrey & A. Gray — S]

Gaultheria procumbens Linnaeus, Wintergreen, Teaberry, Checkerberry. Heath balds, woodlands, and openings, usually
acidic and xeric. June-August; September-November. NL (Newfoundland) west to MB, south to e. NC, ne. GA, AL, c. TN, KY,
n. IN, and MN. [=RAB, C,F, FNA, G, K, L, Pa, S, W, WV]

27. Vaccinium Linnaeus 1753 (Blueberry)

A genus of 140 species, shrubs, lianes, and small trees, semicosmopolitan. Vaccinium in our area is divided into 6 strongly
differentiated sections, sometimes, as by Small, treated as separate genera. The taxonomy of Vaccinium remains unclear — past
divergence of opinion is obvious in the synonymy. For instance, Small (1933) recognizes 6 genera and 25 species for our area,
Ahles in RAB (1968) recognizes 1 genus and 14 species (one with 2 varieties) (not including VA), and Vander Kloet (1988)
recognizes 1 genus and 9 species. The highbush blueberries of section Cyanococcus are particularly difficult. VVander Kloet's
extremely broad concept of the highbush blueberries as consisting of a single species, V. corymbosum, including V. fuscatum (V.
atrococcum — RAB), V. simulatum ("V. constablaei" — RAB), V. virgatum (V. amoenum — RAB), V. elliottii, V. formosum (V.
australe), and V. caesariense (and many other named taxa not recognized here) has been adopted by some recent authors, at least
partly for its ease of application. | agree with Godfrey (1988), though, that V. elliottii has "such distinctiveness as to be
recognizable in the field at a glance.” The other taxa are less easily recognizable, but seem to have substantial morphological and
phytogeographic integrity. The fairly frequent presence of hybrid individuals and populations can make identification frustrating,
but I agree with Ward (1974) that "the genus Vaccinium ... is difficult but not in any way an irresolvable tangle of intergrading
populations. The vast bulk of individuals encountered in the field may be assigned, as with any non-apomict genus, to a
relatively few, discrete, and wholly recognizable species”. Many of the taxa included in V. corymbosum by Vander Kloet (1988)
and Luteyn et al. (1996) occur together in combinations of two to four, are immediately recognizable in the field, bloom at



ERICACEAE 817

different times, and have different flower, fruit, and leaf morphology. Failure to recognize multiple entities within the highbush
blueberries results in the taxonomic homogenization of the diversity of the group and obscures important phytogeographic
patterns. Our area, with 20 species (24 taxa) in 6 sections, has a greater diversity of Vaccinium than any other comparably sized
area in North America. References: Vander Kloet (1988)=2; Uttal (1987)=Y; Camp (1945)=X; Ashe (1931)=V; Ward (1974)=Q; Luteyn et
al. (1996)=L; Vander Kloet in FNA (2009); Vander Kloet & Hall (1981); Vander Kloet (1977, 1978a, 1978b, 1980, 1982, 1983a, 1983b); Uttal
(19864, 1986b); Stevens et al. in Kubitzki (2004). Key based in part on Uttal (1987).

1 Trailing vines, erect shoots (if present) borne on horizontal stems; leaves evergreen, glossy and dark green above, rarely exceeding 20 mm in

length.
2 Leaves narrowly elliptic, glabrous above, glaucous-white below; leaf margin entire and eglandular; berry red when ripe, 8-15 mm long;
[Cranberries, SECLION OXYCOCCUS] ...vevereverereereerereereeteseesessesessessesesseseesesseseasessasessesessessesessessesessessssessesessessesessessasessesessessnsessessssessesessesens Key A
2 Leaves elliptic, puberulent above, pale green below; leaf margin obscurely to fairly strongly serrate and glandular; berry black when ripe,
6-8 mm long; [creeping blueberries, Section HErPOtNAMNUS]..........couiiiiiiiiiieie bbb s Key B

1 Erect shrubs, the growth form various (single-stemmed, multi-stemmed and clump-like, or clonal with numerous erect shoots from a network
of subterranean rhizomes); leaves deciduous to semi-evergreen (evergreen in V. myrsinites), dull to somewhat glossy and medium green
above (dark green and glossy in V. myrsinites), generally exceeding 20 mm in length (5-30 mm long in V. myrsinites).

3 Twigs of the season verrucose (the surface abundantly covered with small bumps, readily visible without magnification); [blueberries,
SECEION CYANMOCOCCUS] ... veeveuetenretesteseetereeseetesee st be st ese s esesbe e e bt sb e e ebe b e st eb e s b e b e eE e R e e b€ AE e R e e b e e e h £ b e E £ b e e e b £ A b e e e b £ b e R e e b e s b e b e eb e et ek e ne e st et e b e bt abennabenat Key C
3 Twigs of the season not verrucose.

4 Corolla lobes 4, strongly recurved, 7-10 mm long; calyx lobes 4 (also visible on the berry); leaves lanceolate to ovate, the apex
acuminate, the margin regularly and finely serrate with glandular teeth; [of high elevations in the Mountains]; [mountain cranberry,
SECLION OXYCOCCOIABS] ... vevereuetetinitetete ettt ettt et s et b et ettt e b et e b e b e s e b ek e st £ e E e b e R et e b e b e b2 e b e b e bt e e e e b e b e Rt b e b e b et ne st e b ene s et et e b e s nntan Key D

4 Corolla lobes 5, not or only slightly recurved, 1-8 mm long; calyx lobes 5 (also visible on the berry); leaves elliptic, obovate,
oblanceolate, or nearly round, the apex generally obtuse to rounded, the margin entire to obscurely and irregularly serrate; [collectively
widespread in our area, but not at high elevations].

5 Mature leaves green (or glaucous), glandular beneath, mostly elliptic to round, generally 1.5-4.5 cm long; corolla broad-urceolate to

narrow-campanulate, the stamens included; berry black, lustrous, 5-9 mm long; [farkleberry, section Batodendron] ................ Key E
5 Mature leaves pale and glaucous, eglandular beneath, mostly elliptic, 3-10 cm long; corolla campanulate, the stamens long-exserted;
berry green, yellow, pink, or purple, usually glaucous, 7-18 mm long; [deerberries, section Polycodium]...........cccccccvvvricinnnne Key F

Key A - cranberries, section Oxycoccus

1 Leaves elliptic, broadest near middle, (5-) 7-10 (-18) mm long, (2-) 3-4 (-5) mm wide; leaves blunt-rounded and non-involute; pedicels with

2 green, leaf-like bracts 1-2 mm wide; berry 8-15 mm in dIaMELer ..o V. macrocarpon
1 Leaves ovate, broadest toward base, (3-) 5-6 (-9) mm long, (1-) 2-3 (-5) mm wide; leaves involute at least along the margins, thus making the
leaf tip acute; pedicels with (0-) 2 (-5) reddish, scale-like bracts < 1 mm wide; berry 6-12 mm in diameter.............ccccceovvvvenenene. V. oxycoccos

Key B - creeping blueberries, section Herpothamnus

1 Leaves (2-) 3-18 (-25) mm long, generally elliptic (less commonly ovate or obovate); angle of leaf base typically >90 degrees; margins finely
glandular mucronulate-crenulate, the teeth tightly appressed and therefore often obscure, the margin superficially entire; stems mostly
prostrate (ascending in areas that have been long fire-suppressed); [widespread in NC and SC, rare in se. VA and e. GA]......... V. crassifolium

1 Leaves (4-) 7-35 (-63) mm long, elliptic to obovate (less commonly elliptic-ovate); angle of leaf base typically <90 degrees; margins
glandular mucronulate-serrulate to serrulate-crenulate, the teeth apparent, especially toward the apex; stems often ascending to upright; [of
LEXINGLON COUNLY, SCJ...eiuieiiiteietiiteietes ettt sttt ettt bbbt e b e st et ek e b e s e e b e b e s e e b e R e e b e AE e Rt e b e s EeRe e b e s e e b e ke b e eb et et e et et ebeebe st sbenbeneas V. sempervirens

Key C - blueberries, section Cyanococcus

Note: Hybrids and apparent local races in this section are frequent, and will key poorly. Hybrids are particularly frequent among the taxa of the
highbush blueberries, somewhat less so among lowbush blueberries and between lowbush and highbush. In the Coastal Plain, V. xmarianum
(formosum x fuscatum) is the most common, and will be responsible for most difficulties encountered in the key from lead 10 on. Uttal (1987)
presents a complicated key with V. xmarianum (but not other hybrids) included.

1 Shrubs rhizomatous, forming clonal colonies, the upright stems < 1 m tall (and often < 0.5 m tall); ["lowbush blueberries"].
2 Leaves evergreen, 5-15 mm long (rarely to 30 mm long on fire sprouts), subcoriaceous, glossy dark-green or dull blue-green; [restricted in
our area to the Coastal Plain of se. SC southward].
3 Plant glaucous and bluish-green throughout; leaf undersurface lacking scattered glandular hairs; [of s. GA south to s. peninsular FL,
LT 0 =T 10 TR V. darrowii
3 Plant dark green throughout; leaf undersurface with scattered glandular hairs, these sometimes very few by late in the season (best seen
in the field by folding a leaf, holding the fold up to the light, and using a 10x lens); [of se. SC southward to n. FL, west to s. AL]...........
................................................................................................................................................................................................ V. myrsinites
2 Leaves deciduous to semi-evergreen, herbaceous, generally > 20 mm in length, dull to somewhat glossy and medium green; [collectively
widespread in our area).
3 Lower surfaces of the leaves with red stipitate glands (sometimes pubescent as well when young); berry usually black and lustrous; [of
the Coastal Plain and 1OWer PIEAMONL] .......c.oiiiiiiiiiteieie ettt bbb bbbt b e bt b b b nnen V. tenellum
3 Lower surfaces of the leaves eglandular, pubescent or glabrous; berry either blue and glaucous, or black and glandular-hirsute;
[collectively widespread in our area].
4 Leaves sharply serrulate (each tooth with a small glandular tip), 20-32 mm long, 6-16 mm wide, green and shiny below (rarely
glaucous), glabrouS OF NEAITY SO .........cviuiueiriiieitiiie ettt bbbttt V. angustifolium
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4 Leaves entire or obscurely serrulate (if obscurely serrulate then 30-50 mm long and 13-25 mm wide), either glaucous and glabrous
(or nearly so) beneath, or green and densely pubescent beneath.
5 Leaves pale and glaucous, glabrous on both sides or pubescent on the underside only; berry blue and glaucous; [plants collectively

widespread].
6 Plants mostly 0.5-1.0 (-1.4) m tall, stems brown for much of their length; leaves entire; fruit 7-12 mm in diameter; [of moderate
to high elevations 0f the IMOUNTAINS]........cuieiiirieiriiiee et et se et e s s sse e erees V. altomontanum
6 Plants mostly 0.2-0.6 (-1.0) m tall, stems green to the base (or brown at the very base); leaves serrulate (rarely entire); fruit 4-7
(-8) mm in diameter; [widespread, at low to moderate eleVationS] ..........c.coveviiriiicenineeec e V. pallidum

5 Leaves green, pilose on both sides; berry either blue and glaucous, or black and glandular-hirsute; [of the Mountains].
7 Berry black and glandular-hirsute; calyx and corolla hirsute and stipitate-glandular; leaves mostly > 3 cm long; [of the
mountains of sw. NC and adjacent TN and GAJ.......ccouriiiririiiiieiee ettt V. hirsutum
7 Berry blue and glaucous; calyx and corolla glabrous; leaves mostly < 3.5 cm long; [of the mountains of n. NC and north]..........
................................................................................................................................................................................. V. myrtilloides
1 Shrubs crown-forming, single-stemmed or several-stemmed from the base, the upright stems generally > 1 m tall (often 2-3 m tall, and rarely
to 7 m); ["highbush blueberries"].

8 Leaves with stipitate glands on the lower surface; [of the Coastal Plain of SC and S. NCJ.........ccccevireiineniiinnineneese e V. virgatum
8 Leaves lacking stipitate glands on the lower surface (variously glabrous to pubescent with eglandular hairs); [collectively widespread].
9 Leaves 0.7-3.5 cm long, 0.3-1.5 cm wide, with serrulate margins; twigs slender, NUMErOUS ...........ccoeeirinicininseiisieceeae V. elliottii

9 Leaves 3-10 cm long, 1.5-4.5 cm wide, with entire, ciliate, or serrulate margins; twigs stouter, fewer.
10 Young twigs glabrous; leaf surfaces glabrous; leaf margins eciliate or ciliate.

11 Leaves 4-10 cm long, 2.5-4.5 cm wide, most of them widest below the middle, eciliate; leaf bud scales reddish, 2-4 mm long,
including the elongated (1.5-3 mm long), slender awnlike tips; corollas 8-12 mm long, cylindrical; berry 7-12 mm in diameter,
dark blue with a glaucous bloom; [primarily of the Coastal Plain, very rarely disjunct in Coastal Plain like habitats in the
MOUNEAINS OF PIEAMONE]........cuiiiiiiciiiiet bbbt b bbbttt bbbt eb e V. formosum

11 Leaves 3-8 cm long, 1.5-3 cm wide, most of them widest at or above the middle, ciliate or not; leaf bud scales flesh-colored or
pink to reddish, 1-3 mm long, including the short (to 1.5 mm long) awnlike tips; corollas 4-10 mm long, cylindrical, subglobose,
subcampanulate, or urceolate; berry 5-10 mm in diameter, blue with a glaucous bloom; [collectively widely distributed in our
area].

12 Leaves 3-6 cm long, 1.5-2 cm wide, eciliate; corolla 4-6 mm long; [primarily of the Coastal Plain, very rarely disjunct in
Coastal Plain like habitats in the PIedmONt]..........cccooiiiiiiiiic e V. caesariense

12 Leaves 3-8 cm long, 2-3 cm wide, usually ciliate-margined, at least basally; corolla 5-10 mm long; [of the Mountains and
montane Sites in the UPPEr PIEAMONT] .......coiiiiiiiiiitcer ettt V. corymbosum

10 Young twigs puberulent, at least in lines; leaf surfaces more-or-less pubescent; leaf margins ciliate (rarely eciliate).

13 Puberulence of the young twigs merely in 2 lines; [of the Mountains and montane sites in the upper Piedmont].

14 Leaves elliptic to elliptic-obovate, broadest at or beyond the middle, the apex acute to short-acuminate; leaf margins entire to
obscurely serrulate; corolla 5-10 mm long; berry blue, glauCoUS..............coeiriniiiiiiiccc e V. corymbosum

14 Leaves narrowly ovate, broadest below the middle, the apex acuminate; leaf margins distinctly serrulate; corolla 5-7 mm long;
berry purple-black, not glaucous (sometimes drying so as to appear somewhat glaucous blue) .............cccoeeeernnne V. simulatum

13 Puberulence of the young twigs extending around their circumference (not merely in 2 lines); [collectively widely distributed in
our area].

15 Hairs of the twigs and leaf surfaces whitish; leaves medium to pale green, not darkening on drying; berry blue, glaucous; twigs
and bud scales flesh-colored to reddish; corolla 5-10 mm long, usually not narrowed to the tip; blooming May; [of the
Mountains and montane sites in the upper PIEAMONT] .........ccooiriiiiiiiiiiee s V. corymbosum

15 Hairs of the twigs and leaf surfaces dingy, brownish, or dark; leaves dark green, darkening on drying; berry black; twigs and
bud scales brownish-green to black; corolla 5-8 mm long, often narrowed to the tip; blooming February-April; [widely
distributed in our area, though most common in the Coastal Plain] ...........ccccoiriiiiinineeeeeee e V. fuscatum

Key D — mountain cranberry, section Oxycoccoides

ONE SPECIES 1N OUI AIBA. ... veueteuteteteseeteseeseeteseeseabesesseseesesbeseebeebeseasesseseeses s abesees e ebe e eReebes e b e aeeb £ ebesEeb e e b e Re e b enbeb e eb e s b ek e neentebe b eneabensabenrana V. erythrocarpum

Key E - farkleberry, section Batodendron

ONE SPECIES 1M QU BIBA. ...veuvteteseetesteteeteseeteete e eteebe st et e e et e se et ebe b e st et eseehese e R e eb e sEeb £ e b e e e H e b e R £ eE e e eE £ 44 £ e e b e b e b e e b e R b e b e AE e R b e b e e e e b e e b e e e be b e b e et e e et e neens V. arboreum

Key F — deerberries, section Polycodium
[This key and treatment provisional]

1 Leaves strongly white-glaucous beneath; stamens 4-6 mm long.
2 Bracts of the inflorescence nearly as large as normal foliage leaves; [of the Coastal Plain from se. NC southward] ...........cccceovreinirininnnnnn.
............................................................................................................................................................................. V. stamineum var. caesium
2 Bracts of the inflorescence much smaller than normal foliage leaves; [of the Mountains and Piedmont] .............c.c.c..... V. stamineum var. 2
1 Leaves green beneath (often slightly paler but not at all glaucous); stamens 5-8 mm long.
3 Bracts of the inflorescence nearly as large as normal foliage leaves; plants short, 0.2-0.5 (-1.0) m tall, distinctly clonal; [primarily of
Coastal Plain PINEIANAS] ......c.cviiiiiiiiiiteer ekttt b bbbttt bt V. stamineum var. 1
3 Bracts of the inflorescence much smaller than normal foliage leaves; plants short to taller, 0.3-5 m tall, either clonal or crown-forming;
[primarily of rocky or submesic habitats of the Piedmont and Mountains].



ERICACEAE 819

4 Hypanthium and fruit PUDESCENT .........couiiiiiiiee ettt e et n e V. stamineum var. sericeum
4 Hypanthium and fruit glabrous ..o e V. stamineum var. stamineum

Vaccinium altomontanum W.W. Ashe, Blue Ridge Blueberry. Mt (GA, NC, SC, VA): grassy balds, heath balds, high
elevation forests and woodlands; uncommon. May-June; July-September. The tetraploid V. altomontanum occurs primarily in
the Mountains at moderate to high elevations (the type collection is from the Fodderstacks, Macon County, NC); it differs from
the diploid V. pallidum in forming tighter (often circular) clones, with taller plants (to 1 m tall), the leaves thick in texture, often
revolute, strictly glaucous and glabrous, and with excellent berries. [< V. corymbosum — RAB; = V. alto-montanum - G, X, orthographic
variant; < V. pallidum — FNA, K; > Cyanococcus subcordatus Small — S; > Cyanococcus liparis Small — S, as to type]

Vaccinium angustifolium Aiton, Northern Lowbush Blueberry, Sugarberry, Low Sweet Blueberry. Mt (NC, VA, WV), Pd
(DE): acidic forests and woodlands, cliffs and talus (especially sandstone and quartzite), usually at high elevations; common
(uncommon in WV, rare in DE and NC). NL (Labrador) and NL (Newfoundland) west to MB, south to NJ, PA, sw. VA, IL, and
MN. Recently reported for the Great Smoky Mountains National Park (J. Rock, pers. comm. 2009) and from Cheoah Bald,
Graham County (E. Schwartzman, pers. comm. 2010 and NCU specimen). [=C, FNA, K, Pa, W, Y, Z; > V. angustifolium var.
angustifolium — F, WV; > V. angustifolium var. laevifolium House — F, WV; > V. angustifolium var. hypolasium Fernald — F; > V. angustifolium
var. nigrum (Wood) Dole — F, WV; > V. angustifolium — G, X; > V. lamarckii Camp — G, X; > V. brittonii Porter ex Bicknell — X]

o oA a

Vaccinium arboreum Marshall, Farkleberry, Sparkleberry. Rocky or sandy woodlands, bluffs, and cliffs, usually xeric and
often fire-maintained, and unlike most other Vaccinium, often on mafic, ultramafic, or calcareous rocks. Late April-June;
September-October. This species is widely distributed in se. North America, from TX and FL north to MO, IN, KY, and VA. It
can be a small tree, to 35 cm DBH and 10 m tall. The leaves are coriaceous and semi-evergreen, often being retained for much or
all of the winter. Var. glaucescens (Greene) Sargent may be worthy of recognition; it differs from var. arborescens in its
subglaucous to conspicuously blue-green leaves (vs. dark green leaves) and the bracts at the base of the pedicels nearly equal in
size and shape to the leaves (vs. bracts distinctly smaller and often also different in shape than the leaves). [=RAB, C, FNA, G, K,
L, W, WH, Y, Z; > V. arboreum var. arboreum — F; > V. arboreum var. glaucescens (Greene) Sargent — F; = Batodendron arboreum (Marshall)
Nuttall - S]

Vaccinium caesariense Mackenzie, New Jersey Highbush Blueberry. Swamps, bogs, moist ground. Late February-May;
June-August. S. ME south to n. FL. This species is diploid. [=C,F, G, K, X, Y; < V. corymbosum — RAB, FNA, L, Pa, WH, Z]

Vaccinium corymbosum Linnaeus, Smooth Highbush Blueberry. Bogs, wet swamp forests, moist high elevation bogs,
balds, and forests. May; August. NS west to MI, south to WV, OH, and IN, south in the Appalachians (and rarely on Piedmont
monadnocks) to w. NC, nw. SC, n. GA, and e. TN. In our area, V. corymbosum (sensu stricto) appears to be limited to the
Mountains, except for occurrences on Piedmont monadnocks and outlier ridges, such as Hanging Rock, Stokes County, NC, and
the Brushy Mountains, NC. See the end of the genus treatment for discussion of taxonomic controversy involving this species
and its allies. Note that this treatment recognizes 2 species (V. formosum and V. caesariense) included within V. corymbosum by
RAB. V. formosum is the common "corymbosum" type blueberry of the Coastal Plain. V. corymbosum is primarily tetraploid; V.
constablaei A. Gray (misapplied to V. simulatum by RAB) is correctly applied to hexaploid plants of the high elevation Blue
Ridge of NC and TN, especially on heath balds and grassy balds. Camp (1945) considered V. constablaei to be an allopolyploid
derivative of V. simulatum and V. altomontanum (itself a tetraploid apparently related to diploid V. pallidum, and of uncertain
derivation). The appropriate taxonomic treatment of these plants is unclear; they are apparently not reliably identifiable based on
morphology. [=K, X, Y; < V. corymbosum — RAB, FNA, G, L, Pa, W, Z; > V. corymbosum var. corymbosum — F, WV; > V. corymbosum var.
albiflorum (Hooker) Fernald - F; > V. corymbosum var. glabrum Gray — F, WV; < V. corymbosum — C (also see V. fuscatum and V. simulatum);
< V. constablaei A. Gray — G, X; = Cyanococcus corymbosus (Linnaeus) Rydberg — S]

Vaccinium crassifolium Andrews, Creeping Blueberry. Savannas, pine flatwoods, pocosin-sandhill ecotones, upland
sandhills over clay pans. April-May; June-July. This species is nearly endemic to the Carolinas, barely extending into
immediately adjacent VA and GA. See Kirkman, Wentworth, & Ballington (1989) and Kirkman & Ballington (1990) for
discussion of the systematics and ecology of this species and the closely related V. sempervirens. [=RAB, C,F, G, GW, Y; =V.
crassifolium ssp. crassifolium — K; < Herpothamnus crassifolius (Andrews) Small — S; < V. crassifolium — FNA, L, Z]

Vaccinium darrowii Camp, Darrow's Blueberry. Pine flatwoods. S. GA south to s. peninsular FL and west to e. LA. [=
FNA, K, L, WH, X, Z; = V. darrowi — GW, orthographic variant; = Cyanococcus myrsinites (Lamarck) Small var. glaucum A. Gray — S]

Vaccinium elliottii Chapman, Mayberry. Bottomlands, slopes, sandy river terraces, natural levees. March-April; May-June.
Primarily a Coastal Plain species, V. elliottii ranges from se. VA south to FL, west to se. TX and AR; disjunct in Coffee County,
TN (Chester, Wofford, & Kral 1997). [=RAB, C, F, G, GW, K, X, Y; = Cyanococcus elliottii (Chapman) Small - S; < V. corymbosum —
FNA, L, WH, Z]
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Vaccinium erythrocarpum Michaux, Bearberry, Highbush Cranberry, Mountain Cranberry. Rocky ridges, shrub or grassy
balds, bogs, spruce-fir forests, usually at high elevations. Late May-July; August-September. A Southern and Central
Appalachian endemic, V. erythrocarpum ranges from WV through VA to w. NC, e. and ec. TN, and ne. GA. The only other
member of Section Oxycoccoides is V. japonicum Miguel of montane Japan, so similar as to be sometimes regarded as only a
subspecies or variety of our species. [=RAB, C, F, G, K, L, W, WV, Y, Z; = V. erythrocarpum ssp. erythrocarpum — FNA; = Hugeria
erythrocarpa (Michaux) Small — S]

Vaccinium formosum H.C. Andrews, Southern Highbush Blueberry, Swamp Highbush Blueberry. Bogs, swamps
(especially blackwater, or at least where away from strong alluvial influence), seepages, depression ponds (dolines), other moist
ground. Late February-May; June-August. Apparently ranging from NJ south to n. FL and s. AL, primarily on the Coastal Plain.
This species is the primary source of the cultivated highbush blueberries. It has the largest and arguably the highest quality fruit
of the native highbush blueberries. [=K, Y; < V. corymbosum — RAB, C, FNA, L, Pa, WH, Z; = V. australe Small - G, GW, X; =
Cyanococcus virgatus (Aiton) Small — S, misapplied]

Vaccinium fuscatum Aiton, Hairy Highbush Blueberry, Black Highbush Blueberry. Bogs, pocosins, swamps, also in
uplands. Late February-May; June-August. The species is apparently widespread in e. United States. [= GW, K, W, X, Y; =V.
atrococcum (Gray) Heller - RAB, F, G, X; < V. corymbosum — C, FNA, L, Pa, WH, Z; ? V. marianum S. Watson — G; > Cyanococcus fuscatus
(Aiton) Small - S; > Cyanococcus atrococcus (A. Gray) Small — S]

Vaccinium hirsutum Buckley, Woollyberry, Hairy Blueberry. Mountain slopes and ridges, primarily in pine-oak and oak
forests. April-May; June-July. V. hirsutum is a narrow Southern Appalachian endemic, occurring only in a few counties of sw.
NC, se. TN, and n. GA. It is the only species in our area with pubescent fruit. [= RAB, FNA, K, L, W, X, Z; = Cyanococcus hirsutus
(Buckley) Small — S]

Vaccinium macrocarpon Aiton, Cranberry, Large Cranberry. Mountain bogs, low pocosins with deep peat, interdunal
swales. May-July; August-November. Unlike the circumboreal V. oxycoccus Linnaeus, V. macrocarpon is limited to North
America. This is the familiar edible cranberry, raised commercially in artificial bogs, primarily in MA, WI, and NJ. It ranges as
a native plant from NL (Newfoundland) west and south to s. ON, MN, ne. IL, n. IN, n. and c. OH, PA, and NJ, extending south
along the Appalachians as a disjunct rarity through WV, w. VA, and ne. and se. TN to w. NC, and south along the outer Coastal
Plain as a disjunct rarity in e. MD, se. VA, and ne. and se. NC. The occurrence in the inner Coastal Plain (fall-line sandhills)
along the Little River in Cumberland County, NC is questionably native. [=RAB, C, F, FNA, G, GW, K, L, Pa, W, WV, Y, Z; =
Oxycoccus macrocarpus (Aiton) Persoon — S]

Vaccinium myrsinites Lamarck, Southern Evergreen Blueberry. Pine flatwoods. March-April; May-June. Se. SC south to
s. peninsular FL, west to s. AL. V. myrsinites is readily distinguished from all our species by the following combination of
characteristics: clonal shrub with upright stems usually < 50 cm tall, the young twigs verrucose, leaves evergreen, mostly 5-15
mm long and 2-10 mm wide, lower surface of young leaves with stout glandular hairs. Farther south, it can be difficult to
distinguish from the closely related V. darrowii Camp (see key), with which it often co-occurs in their area of overlap. [= RAB,
FNA, GW, K, L, WH, X, Z; = Cyanococcus myrsinites (Lamarck) Small var. myrsinites — S]

a b A o o

Vaccinium myrtilloides Michaux, Velvetleaf Blueberry, Sourtop, Canada Blueberry. Acidic, high elevation slopes and
cliffs. May-July. NL (Labrador) west to BC, south to PA, VA, w. NC, WV, IN, and MN. Reported for the NC side of Great
Smoky Mountains National Park (Haywood County) (K. Langdon, pers. comm. 2009). The possible occurrence of this species
on Grandfather Mountain is based on somewhat ambiguous specimens and needs additional confirmation. See Vander Kloet &
Hall (1981) for a summary of information on this diploid species. [=C, F, FNA, G, K, Pa, W, WV, X, Y, Z]

Vaccinium oxycoccos Linnaeus, Small Cranberry. Bogs. June; September-October. Circumboreal, south in North America
to NJ, PA, WV (Grant, Mineral, Pendleton, Pocahontas, Preston, Randolph, and Tucker counties), IN, and MN. This species has
been reported for NC, by Fernald (1950) as V. oxycoccos var. ovalifolium Michaux, by Scoggan (1979) as Oxycoccus ovalifolius
(Michaux) Porsild, and by Kartesz (1999). Most likely, ambiguous collections of V. macrocarpon are the basis for these reports.
[=C, FNA, G, K, Pa; > V. oxycoccos Linnaeus var. ovalifolium — F; = Oxycoccus palustris Persoon; > Oxycoccus palustris Persoon var.
ovalifolius (Michaux) Seymour; > Oxycoccus ovalifolius (Michaux) Porsild]
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Vaccinium pallidum Aiton, Hillside Blueberry, Dryland Blueberry. Forested slopes, usually rather xeric. March-April;
June-July. Widespread in e. United States, V. pallidum is centered in the Appalachians and Ozarks. Vander Kloet (1978, 1988)
and Uttal (1987) do not favor Camp's (1945) separation of V. pallidum and V. vacillans. If the two taxa are combined (as here),
V. pallidum has nomenclatural priority. V. pallidum is primarily diploid. See V. altomontanum for discussion of its relationship
to V. pallidum. [=C, K, L, Pa, W, WV, Y, Z; = V. vacillans Kalm ex Torrey — RAB; > V. vacillans Torrey var. vacillans — F; > V. vacillans
var. crinitum Fernald — F; > V. pallidum - F, G, X; > V. vacillans - G, X; < V. pallidum — FNA, ; > Cyanococcus pallidus (Aiton) Small - S; >
Cyanococcus vacillans (Kalm ex Torrey) Rydberg — S]

Vaccinium sempervirens Rayner & Henderson, Rayner's Blueberry. Seepage bogs in the fall-line Sandhills, longleaf pine
woodlands over sandstone and gravel outcrops. Endemic to Lexington County, SC, known from only a few sites. This species is
clearly closely allied to V. crassifolium. Kirkman & Ballington (1990) reduce it to a subspecies. Because it is allopatric and
relatively discrete morphologically, despite occurring in similar habitats, | prefer to retain it as a species. See Kirkman,
Wentworth, & Ballington (1989) and Kirkman & Ballington (1990) for further discussion of the systematics and ecology of this
species and V. crassifolium. [= V. crassifolium Andrews ssp. sempervirens (Rayner & Henderson) Kirkman & Ballington — K; < V.
crassifolium — FNA, L, Z]

Vaccinium simulatum Small, Mountain Highbush Blueberry. Forested slopes (northern hardwoods, spruce-fir forests),
ridges, and shrub balds, at moderate and high elevations. Late April-early June; July-August. A Southern and Central
Appalachian endemic, V. simulatum ranges from e. KY and sw. VA south through w. NC and e. TN to n. GA and n. AL. The
name V. constablaei has been misapplied to this species, as by RAB; see V. corymbosum for a discussion of the correct
application of V. constablaei. [=G, K, X, Y; = V. constablaei Gray — RAB, G, misapplied; < V. corymbosum — C, FNA, L, W, Z; =
Cyanococcus simulatus (Small) Small — S]

o A

Vaccinium stamineum Linnaeus var. 1, Dwarf Deerberry. Pinelands. April-June; August-October. This dwarf taxon is
characteristic of Coastal Plain pinelands; its stature is not the result of fire; it never achieves greater height, even following
decades of fire suppression. Se. NC south to GA. [< V. stamineum var. stamineum — RAB; < Vaccinium stamineum — C, FNA, K, L, W,
Y, Z; = Polycodium arenicola W.W. Ashe — V]

Vaccinium stamineum Linnaeus var. 2, Appalachian Deerberry. Xeric to submesic woodlands and forests, including pine-
oak/heath and shrub balds. April-June; August-October. PA south to GA, in the Appalachians and adjacent provinces. [<V.
stamineum var. stamineum — RAB, F, WV; < V. stamineum — C, FNA, K, L, Pa, W, Y, Z; = Polycodium candicans Small - S, V; = V. candicans
(C. Mohr) Sleumer]

Vaccinium stamineum Linnaeus var. caesium (Greene) D.B. Ward, Florida Deerberry, Whiteleaf Deerberry. Xeric
woodlands. April-May; August-October. Se. NC south to c. peninsular FL, and west to s. AL. [= Q; < V. stamineum var. stamineum
—RAB; < V. stamineum - C, FNA, K, L, W, WH, Y, Z; ? V. caesium Greene — F (probably misapplied); > Polycodium floridanum (Nuttall)
Greene — S; > Polycodium ashei Harbison — S; > Polycodium floridanum var. floridanum — V; > Polycodium floridanum var. caesium — V]

Vaccinium stamineum Linnaeus var. glandulosum (Ashe) D.B. Ward. Pine flatwoods. Supposedly endemic to the FL Panhandle,
probably in GA. [= Polycodium glandulosum Ashe; < Vaccinium stamineum — FNA, L, WH] {not yet keyed; synonymy incomplete}

Vaccinium stamineum Linnaeus var. sericeum (C. Mohr) D.B. Ward, Southern Deerberry. Xeric woodlands. April-June;
August-October. S. SC, w. NC, TN, and AR south to Panhandle FL and TX; disjunct in Mexico. [=Q; ? V. stamineum var.
melanocarpum C. Mohr — RAB, F, misapplied; < V. stamineum — C, FNA, K, L, W, WH, Y, Z; ? V. melanocarpum (C. Mohr) C. Mohr ex
Kearney — G, misapplied; ? Polycodium melanocarpum (C. Mohr) Small — S, misapplied; = Polycodium sericeum (C. Mohr) C.B. Robinson - V]

Vaccinium stamineum Linnaeus var. stamineum, Common Deerberry. Xeric to submesic woodlands, forests, and rock
outcrops (unlike most Vaccinium, often on mafic, ultramafic, or calcareous rocks). April-June; August-October. MA, NY, s.
ON, and MO south to Panhandle FL and TX. [= Q; < V. stamineum var. stamineum — RAB; < Vaccinium stamineum — C, FNA, K, L, Pa,
W, Y, Z; > V. stamineum var. stamineum — F, WV; > V. stamineum var. interius (Ashe) Palmer & Steyermark — F, WV; > V. stamineum var.
neglectum (Small) Deam — F, WV; > Vaccinium neglectum (Small) Fernald — G; > Polycodium stamineum (Linnaeus) Greene — S, V; ><
Polycodium candicans Small — S; > Polycodium neglectum Small - S, V]

.-l .rl -r.l #I r

Vaccinium tenellum Aiton, Southern Blueberry, Small Cluster Blueberry. Sandhills, pine flatwoods, other xeric woodlands.
Late March-early May; June-July. Though abundant in the Carolinas, V. tenellum is rather restricted, occurring as a common
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species from se. VA to ¢. GA, with a range extension (where it is scattered and rare) south and west to n. FL, s. AL, and se. MS.
[=RAB, C, F, FNA, G, K, L, X, Y, Z; = Cyanococcus tenellus (Aiton) Small — S]

Vaccinium virgatum Aiton, Swamp Blueberry, Rabbiteye Blueberry. Pocosins and Chamaecyparis swamps, also in various
drier habitats, including turkey oak sandhills. March-April; May-June. A Southeastern Coastal Plain species, V. virgatum occurs
from se. NC south to FL and west to e. TX. [= GW, K; = V. amoenum Aiton — RAB; = Cyanococcus amoenus (Aiton) Small - S; < V.
corymbosum - L, WH, Z; > V. virgatum — X; > V. amoenum — X; > V. ashei Reade — X]

28. Gaylussacia Kunth 1819 (Huckleberry)

A genus of ca. 50 species, shrubs, of North and South America (centered in South America). The sections and subsections follow
Sleumer (1967a). A study of the phylogeny of the genus Gaylussacia provided some evidence for the treatment of Gaylussacia
brachycera as a monotypic genus or within Vaccinium; additional study is needed. References: Sorrie, Weakley, & Tucker in FNA
(2009); Sleumer (1967a)=Z; Camp (1935)=Y; Godfrey (1988)=X; Duncan & Brittain (1966)=V; Sorrie & Weakley (2007a)=U; Gajdeczka et al.
(2010)= Q; Fernald (1911); Stevens et al. in Kubitzki (2004).

1 Leaves 0.7-2.2 cm long, serrulate, leathery, evergreen, lacking punctate glands; [section Vitis-idaea] .........c.cccceevveivrierisieseinnnnns G. brachycera
1 Leaves 1.5-10 cm long, entire (or minutely glandular-crenate), membranaceous to subcoriaceous, deciduous, with punctate glands.
2 Leaves subcoriaceous, upper surface shining, dark green, 1.5-4 cm long; bracts of the inflorescence equal to or longer than the pedicels (5-
12 mm long), persistent; sepals, pedicels, bracts, and leaves stipitate-glandular and pubescent; [section Gaylussacia].
3 Plant <3 dm high.
4 Corollas averaging 7.0 mm long; anthers averaging 3.7 mm long; glandular hairs on hypanthium dense, 0.3-0.5 mm long; plants
usually 4-10 dm high, rarely less than 3 dm; plants of wet boggy habitats; [northeastern, south to DE, disjunct to NC and SC]............
......................................................................................................................................................................................... G. bigeloviana
4 Corollas averaging 5.8 mm long; anthers averaging 3.0 mm long; glandular hairs on hypanthium moderately dense to relatively
sparse, 0.2-0.3 mm long; plants occasionally up to 4 dm high; [plants of xeric to moist habitats; southeastern range, north to VA and
scattered inland to n. AL, n. GA, €. TN, W. SC, W. NC, aNd S. WV ..c.ecuiiiiriiiiiiiiiieiree ettt G. dumosa
3 Plant 4-10 (-15 dm) tall.
5 Sessile glands on upper leaf surface absent; glandular hairs on hypanthium 1.0-1.5 mm long; [East Gulf Coastal Plain endemic, sw.
GA, N FL, S. AL, S. IMS, @N0 SB. LA] ...ttt ettt bbbt h bt b bbb e b e s bt et e nb et e b nnas G. mosieri
5 Sessile glands on upper leaf surface numerous; glandular hairs on hypanthium 0.3-0.5 mm long; ranging from SC northward.
6 Corollas averaging 7.0 mm long; anthers averaging 3.7 mm long; plants of peat bogs, raised bogs, peat-based pocosins, and
Atlantic white cedar-red maple swamps; [from NL (Newfoundland) to DE, and as a rare disjunct in the Coastal Plain of NC and

15104 OO PO TSP SRPOTUROTPOPTN G. bigeloviana
6 Corollas averaging 6.0 mm long; anthers averaging 2.9 mm long; plants of montane bogs, seepage over rock, and possibly drier
forests; [rare endemic of southern Appalachians 0f W. NCJ.........ccciriiiiiiiie e e G. orocola

2 Leaves membranaceous to subcoriaceous, upper surface dull, yellow-green to medium-green, 2-10 cm long; bracts of the inflorescence
shorter than the pedicels, early deciduous; sepals, pedicels, bracts, and leaves with sessile glands, pubescent or not pubescent; [section
Decamerium].

7  Leaves glandular on both surfaces; racemes 0.5-1.5 cm long; [section Decamerium, subsection Baccatae] ............cccovvveerenne. G. baccata
7  Leaves glandular on the lower surface only; racemes 1-5 cm long.
8 Leaves membranaceous, medium-green, with acuminate apices; [section Decamerium, subsection Ursinae]...........ccccccevnueeen G. ursina

8 Leaves subcoriaceous, yellow-green to glaucous, with obtuse to emarginate apices; [section Decamerium, subsection Frondosae].

9 Young twigs glabrous; leaves glabrous or pubescent beneath, often glaucous; shrub to 20 dm tall; [widespread in our area].............
G. frondosa
9 Young twigs densely pubescent with short, curled hairs; leaves sparsely to densely pubescent beneath, glaucous or not; shrub to

10 dm tall; [of se. NC and southward in the Coastal Plain].
10 Larger leaves mostly 2-4 cm long and 1-2 cm wide; lower leaf surface usually strongly glaucous, sparsely pubescent, with the

longest nonglandular hairs < 0.27 mm long; floral tube and calyx glaucous; shrub 2-6 (-10) dm tall............cccccoveinnne G. nana
10 Larger leaves mostly 3-6 cm long and 2-3.5 cm wide; lower leaf surface not glaucous, sparsely to densely pubescent, with the
longest nonglandular hairs 0.46-0.64 mm long; floral tube and calyx not glaucous; shrub to 10 dm tall.................... G. tomentosa

Gaylussacia baccata (Wangenheim) K. Koch, Black Huckleberry, Crackleberry. Xeric, acidic forests and woodlands, rock
outcrops, to 1600m elevation. April-June; July-August. NL (Newfoundland) and QC west to ON and MB, south to ne. NC, nw.
SC, n. GA, AL, and MO; in GA, NC, and SC it is primarily montane in distribution, but in VA it occurs throughout the state. [=
C,F, FNA, G, K, L, Pa, Q, RAB, V, W, WV, Y, Z; = Decachaena baccata (Wangenheim) Small — S]

Gaylussacia bigeloviana (Fernald) Sorrie & Weakley, Northern Dwarf Huckleberry. Peat dome pocosins (in NC and VA),
sandhill seepage bogs (SC), Chamaecyparis bogs (DE), generally growing in peat, forms transitional to var. dumosa in wet
pinelands and disturbed pocosins. April-June; June-October. Var. bigeloviana ranges from NL (Newfoundland) south to NJ,
with forms transitional to var. dumosa as far south as se. VA, and disjunct in Carteret, Dare, and Pender counties, NC (in low
pocosins of large peat domes with Chamaedaphne and Zenobia), in a Sandhill seepage bog in Lexington County, SC. [= FNA, Q,
U; = G. dumosa (Andrews) Torrey var. bigeloviana Fernald — C, F, G, Y; < G. dumosa - GW, K, L, RAB, W, X, Z]

Gaylussacia brachycera (Michaux) A. Gray, Box Huckleberry. Dry, acidic ridgetops and upper slopes, locally forming
large clones. May-June. Sc. PA and DE south to e. KY and ec. TN, primarily on the Cumberland and Alleghany Plateaus; also
disjunct on a steep, xeric, west-facing bluff in Durham Co. NC, where evidently native. Treatment of this species in a monotypic
genus may be warranted, but the genus name Buxella (as used by Small) is unavailable, as it had already been used prior to Small
in a different application (Wilbur & Bloodworth 2004). [=C, F, FNA, G, K, L, Pa, Q, W, WV, Y, Z; = Buxella brachycera (Michaux)
Small — S (but Buxella is preoccupied); = Vaccinium brachycerum Michaux; note that the report in RAB is based on a misidentification]
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Gaylussacia dumosa (Andrews) Torrey & A. Gray, Southern Dwarf Huckleberry. Xeric to mesic, acidic forests and
woodlands. March-June; June-October. This variety is one of the most common shrubs of the Southeastern Coastal Plain, with
an overall range from NJ south to FL and west to e. LA, primarily in the Coastal Plain, less commonly inland (as in sc. TN and
se. WV). [=FNA, Q, U; = G. dumosa (Andrews) Torrey var. dumosa -C, F, G, Y; < G. dumosa — GW, K, L, Pa, RAB, V, W, WH, WV, X, Z;
= Lasiococcus dumosus (Andrews) Small — S]

o E

Gaylussacia frondosa (Linnaeus) Torrey & A. Gray ex Torrey, Dangleberry. Mesic, acidic woodlands, especially in
sandhill-pocosin and savanna-pocosin ecotones, also in xeric chestnut oak forests in the lower Piedmont. Late March-May; June-
August. Primarily a Southeastern Coastal Plain species: s. NH south to s. SC, less commonly inland to w. NY, c. and w. PA, w.
VA, and w. SC. [=C, F,FNA, G, K, L, Pa, Q, W, V; = G. frondosa var. frondosa — GW, RAB, X, Y, Z; = Decachaena frondosa (Linnaeus)
Torrey & Gray - S]

Gaylussacia mosieri Small, Mosier's Huckleberry, Hirsute Huckleberry. Savannas and seepages. S. GA and Panhandle FL
and west to e. LA. Material from Lexington County, SC originally identified as this taxon has been reassigned to G. bigeloviana.
[=FNA, GW, K, L, Q, U, V, X, Y, Z; = Lasiococcus mosieri (Small) Small — S]

Gaylussacia nana (A. Gray) Small, Dwarf Dangleberry. Xeric sandhills. Se. SC (Beaufort County) south to n. and c. FL
peninsula, FL Panhandle, and west to e. LA (Florida prishes); disjunct in se. NC (New Hanover County) (Sorrie & LeBlond
2008). This species is disjunct at several sites in xeric sandhills of se. NC (on the Carolina Beach peninsula and the 421
Sandhills nw. of Wilmington). G. nana has a diploid chromosome complement (n=12), compared to tetraploid for G. tomentosa
(n=12) (Luteyn et al. 1996). [= FNA, K, L, Q, V, Y; = G. frondosa (Linnaeus) Torrey & A. Gray ex Torrey var. nana A. Gray — GW, X, Y;
= Decachaena nana (A. Gray) Small — S; < G. frondosa (Linnaeus) Torrey & A. Gray ex Torrey var. tomentosa A. Gray — WH]

Gaylussacia orocola (Small) Camp, Blue Ridge Bog Huckleberry. Bogs, seepages over granite. Endemic to the sw. NC
mountains. The montane plants named Lasiococcus orocola by Small are probably most closely allied to northern G.
bigeloviana, and occur with other notable northern disjuncts, such as Myrica gale and Chamaedaphne calyculata (often
associated with var. G. bigeloviana in northern peat bogs); they differ in several respects, however, and are here given taxonomic
standing (Sorrie & Weakley 2007a). [=FNA, Q, U, Y, Z; < G. dumosa - RAB, GW, K, L, W, X; = Lasiococcus orocola (Small) Small - S]

Gaylussacia tomentosa (A. Gray) Pursh ex Small, Hairy Dangleberry. Pine flatwoods, sandhills, xeric coastal fringe
sandhills. March-May; June-August. Se. SC (spodosolic flatwoods in Beaufort County) south to c. peninsular FL, west to s. GA
and sw. AL. As discussed by Godfrey (1988) and Duncan & Brittain (1966), probably better treated as a species than as a variety
of G. frondosa. G. tomentosa has a tetraploid chromosome complement (n=24), compared to diploid for G. nana and G.
frondosa (n=12) (Luteyn et al. 1996). [=FNA, K, L, Q, V, Y; = G. frondosa (Linnaeus) Torrey & A. Gray ex Torrey var. tomentosa A.
Gray — GW, RAB, X, Z; = Decachaena tomentosa (Pursh ex Small) Small - S; < G. frondosa (Linnaeus) Torrey & A. Gray ex Torrey var.
tomentosa A. Gray — WH]

Gaylussacia ursina (M.A. Curtis) Torrey & A. Gray ex A. Gray, Bear Huckleberry, Mountain Huckleberry. Mesic to xeric
forests, frequently dominant; common. May-June; July-September. A narrow Southern Appalachian endemic: sw. NC
(southwest of the Asheville Basin), nw. SC, ne. GA, and se. TN; disjunct at Cumberland Gap National Historic Park, Bell
County, KY. On mountain slopes and summits in that area it is often the dominant shrub, forming large clonal patches. [= FNA,
K, L, Q, RAB, V, W, Y, Z; = Decachaena ursina (M.A. Curtis) Small — S]

o oaa g

349. GARRYACEAE Lindley 1834 (Garrya Family) [in GARRYALES]

Garryaceae is here circumscribed to include Aucuba (Bremer et al. 2002). References: Bremer et al. (2002)

Aucuba Thunberg (Aucuba, Japanese-laurel)
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*  Aucuba japonica Thunberg, Aucuba, Japanese-laurel, Spotted-laurel. Commonly planted throughout our area, rarely

escaping and naturalizing in suburban woodlands; native of Japan and se. Asia. The most frequently planted cultivars have the
dark green leaves prominently speckled with yellow. [=K]

-

350. RUBIACEAE A.L. de Jussieu 1789 (Madder Family) [in GENTIANALES]

A family of about 630-650 genera and 10,200-13,000 species, trees, shrubs, vines, and rarely herbs, cosmopolitan, but especially
diverse in tropical and subtropical areas. References: Rogers (1987, 2005).

1 Trees, shrubs, or woody vines.

2 Prostrate or climbing woody vine (liana), rooting at nodes; corolla lilac; [alien]; [subfamily Rubioideae; tribe Paederieae]............ Paederia
2 Shrub or tree (sometimes somewhat scrambling, but not rooting at modes); corolla white, green, maroon, or orange-red; [native or alien].
3 Inflorescence spherical; [widespread in our area]; [subfamily Cinchonoideae; tribe Naucleeae] .........cccoevveiveierieivreriinnnens Cephalanthus
3 Inflorescence cymose or thyrsoid; [in the Coastal Plain, from s. SC southward].
4 Flowers orange-red; leaves usually whorled; [subfamily CinChonoideae]............ccovvririiiiiiiiiiieee s Hamelia

4 Flowers white, green, or maroon; leaves opposite.
5 Inflorescence cymose; some calyx lobes expanded into pink or reddish “flags”; leaves deciduous; domatia not present; [of s. SC

SOUBNVVANT] ...ttt bbb bbb bbbk H oAt e b £ e s e b a8 £ b £ EeE £ e b A e e b e e b e e e bt b e b e eh et e bt e et ek b b e b nn b Pinckneya
5 Inflorescences thyrsoid; calyx lobes inconspicuous; leaves evergreen; domatia present in secondary vein axils; [of ne. FL
southward]
6 Lateral veins 3-6 on either side of the midvein; fruit white; flowers yellowish, > 6 mm long; [subfamily Cinchonoideae; tribe
CRIOCOCCEEE] ...ttt bbbt bbb b bbbt b bbb bbbttt b bbb nn et Chiococca
6 Lateral veins 8-14 on either side of the midvein; fruit red; flowers white, <5 mm long; [subfamily Rubioideae; tribe
PSYCNOIIIEAR] ...ttt bbbt bt b et h b h b e bbbt e b b e e ek £ b e R e bR bbb e Rt b e e n e b e n et n b Psychotria
1 Herbs (or creeping subshrubs in Mitchella).
6 Leaves whorled; [subfamily Rubioideae; tribDe RUDIEAE] ........coeiueiriiiei ittt Galium

6 Leaves opposite
10 Flowers paired, the ovaries connate and developing into a single fleshy red fruit; leaves roundish; creeping subshrub; [subfamily
RUDIOIAEAE; TrHDE IMIECREIIEAE]T ... .. ettt bbbt bbbttt bbb e Mitchella
10 Flowers single or in inflorescences with multiple flowers, the fruits either dry or fleshy and yellowish or black; leaves various; herb;
[subfamily Rubioideae; tribe Spermacoceae].
11 Carpels with few to many seeds.

12 COM0IA B-I0DEA ... bbb Pentodon
12 Corolla 4-lobed.
13 Capsule longer than the calyx tube flowers blue, pink, O WHite............cceeiiiririiiiirc e Houstonia
13 Capsule not longer than the calyx tube; fIOWErs WHIte...........ccciiiiiiiiiiieie e Oldenlandia
11 Carpels 1-seeded.
14 Flowers in dense, terminal, involucrate heads; flowers 4- or-6-lobed; StyleS 3 ..ot Richardia
14 Flowers in axillary or terminal clusters, or single in axils, not involucrate; flowers 4-lobed; styles 2.
15 Flowers usually solitary in leaf axils; fruit separating iNto 2 PArtS...........ccoveeririeiiinieeic e Diodia
15 Flowers in terminal and axillary clusters; fruits not separating into 2 parts.
16 Carpels OPENING tTANSVETSEIY.......c.ciiiiieiiiiieieit ettt bbb bbbttt b e Mitracarpus
16 Carpels 0pening IoNGItUdINAITY...........ououiiiiiiie ettt Spermacoce

Cephalanthus Linnaeus (Buttonbush)
A genus of about 6 species, of tropical and temperate America. References: Rogers (1987)=Z; Ridsdale (1976)=Y.
Cephalanthus occidentalis Linnaeus, Buttonbush. Streambanks, riverbanks, depressional wetlands, lakes, often in standing
water. June-July. Widespread in North America, and south into Mexico, Guatemala, and Honduras. [= RAB, K, Pa, W, S, Y, Z; >

C. occidentalis var. occidentalis — C, F, G; > C. occidentalis var. pubescens — C, F, G; = C. occidentalis var. occidentalis — GW (including var.
pubescens)]

Chiococca P. Browne 1759

A genus of about 30 species, of FL and the West Indies south to s. South America. References: Rogers (2005).
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Chiococca alba (Linnaeus) A.S. Hitchcock, Snowberry, Milkberry. Coastal hammocks, shell middens. N. FL (St. Johns
and Dixie counties) south to s. FL; s. TX south through Mexico to Central America; West Indies (incl. Bahamas and Bermuda).
[=K, S, WH]

Diodia Linnaeus

A genus of about 30 species, of tropical and warm temperate America and Africa. Bacigalupo & Cabral (1999) suggest that
Diodella Small should be recognized as distinct from Diodia. References: Bacigalupo & Cabral (1999)=Z; Rogers (2005).

1 Sepals 4 and similar in size; style entire; [of dry habitats] ..........ccccocecernriiiiinnnnene.
1 Sepals 2 (or 4, and then markedly dimorphic); style cleft; [of moist to wet habitats]

Diodia teres Walter, Poorjoe. Dunes, sandy roadsides, glades, other dry habitats. June-December. MA, NY and WI, south
to FL, TX, and CA, south through Mexico and Central America. [= RAB, C, GW, Pa, W, WV; > Diodia teres var. hirsutior Fernald &
Griscom — F, K; > Diodia teres var. hystricina Fernald & Griscom — F, G, K; > Diodia teres var. oblongifolia Fernald — F, K; > Diodia teres var.
teres — F, G, K; = Diodella teres (Walter) Small — Z]

Diodia virginiana Linnaeus. Pondshores, ditches, other moist to wet habitats. June-December. CT, PA, IL, and KS south
to FL and TX. [=RAB, C, G, GW, W, WV; > D. virginiana var. attenuata Fernald — F, K; > D. virginiana var. latifolia Torrey & A. Gray —
K; > D. virginiana var. virginiana — F, K; > D. virginiana — S; > D. tetragona Walter — S; > D. hirsuta Pursh — S; > D. harperi Small — S]

FFFE

Galium Linnaeus 1753 (Bedstraw, Cleavers, Woodruff)

A genus of ca. 500 species, herbs, cosmopolitan. Here circumscribed to include Asperula, Cruciata, and Sherardia, following an
analysis by Soza & Olmstead (2010) that shows the genera Galium, Cruciata, and Sherardia each to be paraphyletic relative to
one another, if circumscribed as traditionally. Other solutions are possible, including the dispersal of Galium into two or more
genera. Interestingly, the number of leaves per whorl appears to be a more fundamental character than those (such as tubular

corollas) used to separate genera in the past. References: Soza & Olmstead (2010); Puff (1976, 1977)=Z; Lipscomb & Nesom (2007)=Y;
Rogers (2005); Dempster (1978, 1981).

1 Leaves mostly in whorls of 4 (rarely a few in whorls of 5-6) at the Primary NOUES ..........ccceivierieiieiiiie e Key A
1 Leaves mostly in whorls of 5-8 or more at the primary nodes.
2 Leaves mostly 6 per node (ranging from 5-8) at the Primary NOUES ...........coveireiierieiiieise e nnens Key B
2 Leaves mostly 8 or more per node at the Primary NOUES ..........ccvierieirieririieeseeee e e stesaesesseseeseseesesteseesessesessessesesseseasessesessessenessensasens Key C

Key A — Bedstraws with leaves mostly in whorls of 4 (rarely a few in whorls of 5-6)

1 Flowers yellow; plant an annual, 0.5-3 AM a6 .........coiiiiiiii et G. pedemontanum
1 Flowers white, creamy, greenish-purple, maroon, or purple; plant a perennial, 1-8 dm tall.
2 Flowers solitary, sessile or subsessile in the leaf axils; 1eaves 4-10 MM IONG.......ccooeriiiiiiiiieree e G. virgatum

2 Flowers on pedicels, usually in complex inflorescences; leaves >10 mm long.
3 Larger leaves 6-25 mm wide, mostly 1.5-4x as long as wide; fruits uncinate-hispid (except smooth in G. latifolium); flowers greenish or

purplish.
4 Larger leaves 4-8 cm long, 1-2 cm wide, widest below the middle, tapering to a long-acuminate apex, averaging about 3-4x as long
as wide.
5  Fruits uncinate-hispid; flowers yellowish, turning maroon G. lanceolatum
5 Fruits SMOOtN; TIOWEIS PUIPIE .......cuoiuiiieiieie ettt ettt bbbt b bbb e bt ebe et e enas G. latifolium

4 Larger leaves 1-5 cm long, 0.6-2.5 cm wide, widest at about the middle, tapering to an obtuse (or broadly acute) apex, averaging
about 2x as long as wide.
6  Flowers (some of them) sessile or subsessile along the inflorescence branches; leaves 1.5-5 cm long, the larger usually > 2.5 cm
long, not punctate.
7  Lower leaf surface glabrous or sparsely short-hispid on the veins; larger leaves 1.5-2.5 (-4.0) cm long and 0.7-1.4 (-1.8) cm
WIAE; [MOE SOULNEINT ...ttt ettt bbbttt n et G. circaezans var. circaezans
7 Lower leaf surface appressed-pilose, long-hirsute on the veins; larger leaves 2-5 cm long, 1-2.5 cm wide; [more northern].........
................................................................................................................................................... G. circaezans var. hypomalacum
6  Flowers all distinctly pedicelled; leaves 1-2.5 cm long, glandular-punctate beneath.
8 STEM GIADIOUS ...ttt G. orizabense ssp. laevicaule
8 Stem pubescent.
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9 Stem and leaves pubescent with spreading, straight hairs; [more northern] ...........c.ccoceoivennieiiincnnnns G. pilosum var. pilosum
9 Stem and leaves pubescent with short, upwardly incurved hairs; [more southern] G. pilosum var. puncticulosum
3 Larger leaves 1-6 mm wide, mostly 4-20x as long as wide; fruits smooth or pubescent (if pubescent, the hairs not hooked at the end,
though they may curve through their length), either fleshy or dry; flowers white or creamy.
10 Fruits fleshy, blue-black; leaves firm, more-or-less evergreen, glandular-punctate beneath.

11 Leaves elliptic, 7-18 mm long, 3-6 mm wide, 2-3.5% aS 10Ng @S WIT..........cccveriririiierieisersieseesesie e G. hispidulum

11 Leaves linear, 15-25 mm long, 2-4 mm wide, 5-10% @S 10NQ @S WIdE.........cceiriririiiiiricieie e G. uniflorum
10 Fruits dry, black; leaves herbaceous, deciduous, not glandular-punctate beneath.

12 Stems erect or nearly so; leaves 15-45 mm 10Ng, 2-6 MM WIAE .......ccveerieiiiieirieiee e G. boreale

12 Stems sprawling, matted; leaves 6-30 mm long, 0.5-5 (-6) mm wide.
13 Corollas 4-lobed, the lobes longer than wide.
14 Leaves (8-) 10-20 (-25) mm long, (0.5-) 0.8-2 mm wide, margin usually smooth, with strongly down-rolled margins; corolla

(1.8-) 2-2.5 (-3) mm across; pedicels filiform; stems 15-50 (-60) cm long, delicate................c........ G. obtusum var. filifolium
14 Leaves (10-) 15-25 (-30) mm long, (2-) 3-5 (-6) mm wide, margin scabrous, not down-rolled; corolla (2-) 2.5-3.5 (-4) mm
across; pedicels thicker; stems (15-) 25-60 (-80) cm long, firM ........cccooiiiiiniinnccce G. obtusum var. obtusum

13 Corollas 3-(4)-lobed, the lobes about as wide as long, or wider than long.

15 Flowers and fruits borne on arcuate pedicels, (5-) 7-15 (-20) mm long and densely retrorsely Scabrous ............ccccoveecrnnnnee
............................................................................................................................................................ G. trifidum var. trifidum

15 Flowers and fruits borne on straight pedicels, these (2-) 2.5-8 (-12) mm long and smooth.
16 Fruiting pedicels (4-) 5-8 (-12) mm long; pairs of fruits (3-) 3.5-5 mm across at maturity; leaves 2-3 (-4) mm wide............
............................................................................................................................................... G. tinctorium var. floridanum
16 Fruiting pedicels (2-) 2.5-5 (-6) mm long; pairs of fruits 2-3 mm across at maturity; leaves (1.5-) 2-2.5 (-2.8) mm wide.....
................................................................................................................................................ G. tinctorium var. tinctorium

Key B — Bedstraws with leaves mostly 6 per node (ranging from 4-8)

1 Flowers in terminal heads, subtended by an involucre of leaves fused at the base; stem rough-hairy, but not retrorse-scabrid; [clade IV]...........
G. sherardia
1 Flowers in axillary or terminal diffuse inflorescences, not subtended by an involucre; stems either smooth, retrorse-scabrid, or pubescent.
2 Largest leaves < 10 mm long; fruits 0.7-1 mm across; annual; [alien]; [clade I11].
3 Inflorescence relatively diffuse, branches divaricate; ultimate fruits (2-) 3—6 (-7) nodes beyond primary stem axis (with largest leaves);
first inflorescence internode (beyond primary stem axis) 15-50 mm long; fruit surface glabrous (without hairs)................ G. divaricatum
3 Inflorescence relatively strict, branches ascending; ultimate fruits 2-3 (-4) nodes beyond primary stem axis (with largest leaves); first
inflorescence internode (beyond primary stem axis) 3-12 (-20) mm long; fruit surface glabrous or bristly-hispid.

4 Fruit surface without hairs, smooth to shallowly Papillate...........ccceiviereiiieirie e G. anglicum
4 Fruit surface bristly-hispid with uncinate-tipped hairs, distinctly papillate.............cccocooiiiiiiiiiie e G. parisiense

2 Largest leaves > 10 mm long; fruits 1-2.5 mm across; perennial; [native].
5 Fruits and ovaries uncinate-hispid; leaves 15-50 mm long, 7-10 mm wide; [clade 1] ..o G. triflorum

5  Fruits and ovaries glabrous or papillose; leaves 5-25 mm long, 1-6 mm wide.
6 Corolla 1.5-2.5 mm across, 3-lobed; [collectively widespread in our area]; [clade V].
7 Fruiting pedicels (4-) 5-8 (-12) mm long; pairs of fruits (3-) 3.5-5 mm across at maturity; leaves 2-3 (-4) mm wide..........c.c.coeueuee.
............................................................................................................................................................ G. tinctorium var. floridanum
7 Fruiting pedicels (2-) 2.5-5 (-6) mm long; pairs of fruits (2-) 2.5-3 mm across at maturity; leaves (1.5-) 2-2.5 (-2.8) mm wide.........
............................................................................................................................................................. G. tinctorium var. tinctorium
6 Corolla 2.5-4.5 mm across, 4-lobed; [mostly of the Mountains in our area, extending into the Piedmont or even Coastal Plain in n.
VA and northward].

8 Leaf margins retrorsely ciliate-scabrid; leaves 3-5x as long as wide; [plants of bogs and moist thickets] ..................... G. asprellum
8 Leaf margins antrorsely ciliate-scabrid; leaves 4-8x as long as wide; [plants of dry forests and woodlands].
9 Leaves sharply acute or cuspidate; COrolla 2.5-3 MM ACTOSS.......ccviuiieiririeiieiisiee e G. concinnum

9 Leaves rounded, obtuse, or barely acute; corolla ca. 4 mm across G. palustre

Key C - Bedstraws with leaves mostly 8 or more per node (ranging from 5-12)

1 Leaves 8-12 per whorl (many whorls with > 8 leaves); flowers bright yellow, in a large showy terminal compound inflorescence; fruits
glabrous; perennial.
2 Flowers golden-yellow, fragrant; inflorescence dense, usually NOt INTEITUPLEA .........cccovruiuiiiiriciiice e G. verum
2 Flowers lemon-yellow, odorless; infloreSCence INTEITUPLE...........ouiueuiiiiirieiiiee bbb [G. wirtgenii]
1 Leaves (5-) 8 (-10) per whorl (few if any whorls with > 8 leaves); flowers white or greenish, in a terminal compound inflorescence or in
small axillary inflorescences; fruits glabrous, papillose, or uncinate-hispid; annual or perennial.
3 Stems retrorsely scabrous; annual.

4 Fruits and ovaries uncinate-hispid; flowers and fruits mainly in clusters of 2-5 ............ccccoiiiiinniii G. aparine

4 Fruits and ovaries sharply papillose; flowers and fruits mainly in clusters 0f 3 .........ccovieininiiniee e G. tricornutum
3 Stems glabrous or pubescent, but not scabrous; perennial.

5 Fruits and ovaries uncinate-hispid; nodes bearded, the stem otherwise glabrous............ccccovcoirirniiiinicicee G. odoratum

5 Fruits and ovaries glabrous; nodes not bearded, the stem either glabrous or pubescent toward the base of the plant.
6 Corolla 3-5 mm across, the pedicels usually shorter than the width of the corolla; inflorescence branches ascending, mostly at < 45
AEOMEES ..ottt bbb bbbk e b e bRk E kbbb E b bt b b E bbb bbb bk [G. album]
6 Corolla 2-3 mm across, the pedicels usually longer than the width of the corolla; inflorescence branches spreading, mostly at > 45
HBOTEES ..ttt ettt ettt bttt bt e e btk e e eh £ b e £ e h e b e R £ e E e £ e R £ SE e R e SR e AR e R £ SR e E oA £ b e R £ R e AR eE £ AR e £ e R e AR e E e R e R e R £ ek e Rt e bt ne e Rt ebe b e neabe e bennen G. mollugo
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*  Galium album P. Miller. Mt?, Pd?, Cp? (DE?, NC?, VA?) {WV?}: moist roadsides, disturbed areas; {abundance}, native of Europe.
May-June. A component of the European G. mollugo complex; variously treated by European authors (see Stace 2010; Sell & Murrell 2006).
Reported from ne. United States, and very possibly in our area, but hidden under a broad interpretation of G. mollugo. [= K2; = G. mollugo
Linnaeus var. erectum (Hudson) Domin — C, G; < G. mollugo — RAB, K1; = G. erectum Hudson — F] {not yet mapped}

*  Galium anglicum Hudson. Pastures, disturbed areas; native of w. Europe. June-July. [=Y; < G. parisiense Linnaeus — RAB, F,
G, S, W, WV; < G. parisiense var. leiocarpum Tausch — C; < G. divaricatum — K; = G. parisiense ssp. anglicum (Hudson) Arcangeli]

Galium aparine Linnaeus, Cleavers. Meadows, thickets, disturbed areas, forests. April-June. Nearly cosmopolitan, from n.
North America south through Central and South America. Apparently represented in North America (including our area) by both
native and introduced genotypes. [=RAB, F, G, GW, K, Pa, S, W, WV; > G. aparine var. aparine — C; > G. aparine var. echinospermum
(Wallroth) Farwell — C]

*  Galium arvense (Linnaeus) F. Hermann, Blue Woodruff. Disturbed areas, native of Europe. Naturalized south to WV,
MD, DE (USDA NRCS 2007), and se. PA (Rhoads & Klein 1993). [= Asperula arvensis Linnaeus C, G, K, WV] {not yet keyed}

Galium asprellum Michaux, Rough Bedstraw. Bogs, streambanks, wet meadows. June-October. NL (Newfoundland) west
to MN, south to n. VA, w. NC, ne. TN (Chester, Wofford, & Kral 1997), and MO. The report for sc. TN is an error (D. Estes,
pers. comm. 2005). [=RAB, C,F, G, GW, K, Pa, S, W, WV]

Galium boreale Linnaeus, Northern Bedstraw. Rocky areas, woodlands, and fields. May-September. Circumboreal, south
in North America to DE, sw. VA, KY, MO, and CA. [=C, K, Pa, W; > G. boreale var. intermedium A.P. de Candolle - F, G]

o o

Galium circaezans Michaux var. circaezans, Southern Forest Bedstraw. Mt (GA, NC, SC, VA, WV), Pd (DE, GA, NC,
SC, VA), Cp (DE, GA, NC, SC, VA): moist forests; common. April-July. NY, KY, and MlI, south to FL and TX. The varieties
need additional study. [=C, F, G, K, Pa, WV; < G. circaezans — RAB, S, W]

Galium circaezans Michaux var. hypomalacum Fernald, Northern Forest Bedstraw. Mt (NC, VA, WV), Pd (DE, VA), Cp
(DE), {GA?, SC?}: moist forests; common. April-July. QC west to MN and NE, south to VA, w. NC, KY, MO, and TX (?).
The varieties need additional study. [=C, F, G, K, Pa, WV; < G. circaezans - RAB, S, W]

Galium concinnum Torrey & A. Gray, Shining Bedstraw. Dry woodlands. June-August. NJ west to MN and NE, south to
sw. VA, e. TN, nc. TN, and AR. [=C, F, G, K, Pa, W, WV]

*  Galium divaricatum Pourret ex Lamarck. Disturbed areas; native of s. Europe. June-July. [=Y; <G. parisiense var.
leiocarpum Tausch — C; < G. parisiense Linnaeus — F, G, S; < G. divaricatum — K; = G. parisiense var. divaricatum (Pourret ex Lamarck) Koch;
= G. anglicum var. divaricatum (Pourret ex Lamarck) Reichenbach; = G. parisiense ssp. divaricatum (Pourret ex Lamarck) Rouy] {add to
synonymy}

Galium hispidulum Michaux. Maritime forests, sandhills, dry sandy forests. June-August; August-September. S. NJ south
to FL, west to LA, primarily on the Coastal Plain; Bahamas. [= RAB, C, F, G, K, W; = G. bermudense Linnaeus — S, misapplied]

Galium lanceolatum Torrey, Wild-licorice. Moist hardwood forests. June-July. QC west to MN, south to w. NC and e.
TN. [=RAB,C, F, G, K, Pa, S, W, WV]

Galium latifolium Michaux, Wideleaf Bedstraw. Moist hardwood forests. May-August. C. PA and KY south to n. GA and
n. AL, a Southern and Central Appalachian endemic. The closely related G. arkansanum A. Gray is the Ozarkian sibling of the
Appalachian G. latifolium. Var. hispidum, named from VA, needs additional inquiry. [=RAB, C, K, Pa, S, W; > G. latifolium var.
latifolium — F, G; > G. latifolium var. hispidum Small - F, G]

o

*  Galium mollugo Linnaeus. Moist roadsides, disturbed areas; native of Europe. May-June. The varieties need additional
study. [=F, RAB; = G. mollugo var. mollugo - C, G; = G. mollugo - F, K1, Pa, RAB, W, WV]

Galium obtusum Bigelow var. filifolium (Wiegand) Fernald, Carolina Bedstraw. Marshes, swamps, creekbanks, alluvial
forests. April-May. S. NJ south to c. GA, primarily on the Coastal Plain. [= RAB, C, F, W; < G. obtusum — GW; = G. obtusum ssp.
filifolium (Wiegand) Puff — K, Z; = G. filifolium (Wiegand) Small - S]

Galium obtusum Bigelow var. obtusum, Bluntleaf Bedstraw. Marshes, swamps. April-May. NS west to SD, south to FL
and TX. "Ssp. australe Puff", cited in Kartesz (1999) and allegedly endemic to GA, was never published and is no longer
considered a useful entity by its potential author (Puff, pers. comm. 2004). [= RAB, C, F, W; < G. obtusum — GW, Pa, WV; > G.
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obtusum var. obtusum — G; > G. obtusum var. ramosum Gleason — G; > G. obtusum ssp. obtusum — K, Z; > G. obtusum "ssp. australe" - K, Z,
not validly published; = G. tinctorium — S, misapplied]
*  Galium odoratum (Linnaeus) Scopoli, Sweet Woodruff, Waldmeister. Commonly cultivated, rarely escaped or persistent;
native of Europe. May-June. Used fresh as a flavoring for May-wine. [=C, K, Pa; = Asperula odorata Linnaeus - F, G]

Galium orizabense Hemsley ssp. laevicaule (Weatherby & Blake) Dempster, Smoothstem Bedstraw. Forests May-August.
Se. VA south to FL, west to se. TX; West Indies. The typic subspecies, ssp. orizabense, is distributed from Tamaulipas south
through Mexico, Central America, to n. South America (Dempster 1981). [=K; < G. pilosum - RAB, S; = G. pilosum Aiton var.
laevicaule Weatherby & Blake — F]

Galium palustre Linnaeus, Marsh Bedstraw, Ditch Bedstraw. Marshes, wet soil. June-August. NL (Labrador) and ON
south to MD, s. PA (Rhoads & Klein 1993), MD, WV, OH, IN, and IL; also in Europe and nw. North America. [=C, F, G, K,

g At o o o

*  Galium parisiense Linnaeus. Disturbed areas; native of s., w., and c. Europe. June-July. [= K, Y; = G. parisiense ssp.
parisiense] {add to synonymy}

*  Galium pedemontanum (Bellardi) Allioni, Piedmont Crosswort. Lawns, grassy roadsides, pastures; native of s. Europe.
April-June. The Piedmont referred to in the name is the "original” Piedmont of southern Europe. In GA Mountains and
Piedmont (T. Govus, pers. comm. 2005). [=RAB, C, F, Pa, W, WV; = Cruciata pedemontana (Bellardi) Ehrend - K, Z]

.

Galium pilosum Aiton var. pilosum. Mt (NC, SC?, VA, WV), Pd (DE, NC, SC?, VA), Cp (DE, NC, SC?, VA), {GA}:
forests, woodland borders, clearings; common. May-August. S. NH west to MI, south to NC, TN, MO, and TX. The varieties
need additional study. [=C, F, G, K; < G. pilosum — Pa, RAB, S, W, WV]

Galium pilosum Aiton var. puncticulosum (Michaux) Torrey & A. Gray. Cp (DE, GA, NC, SC, VA), Pd (DE), Mt (WV):
forests, woodland borders, clearings; common (rare in WV). May-August. S. NJ south to FL, west to MS. The varieties need
additional study. [=C,F, G, K; <G. pilosum - RAB, S, W, WV]

*  Galium sherardia E.H.L. Krause, Field-madder. Pd (DE, GA, NC, SC, VA), Cp (DE, FL, GA, NC, SC, VA), Mt (NC, SC,
VA, WV): lawns, disturbed areas; uncommon (rare in FL), native of Europe. February-August. Differing in its involucrate
inflorescence and the more tubular, pink to purple flowers, and usually treated as a monotypic genus, Sherardia. Soza &
Olmstead (2010) show Sherardia to be deeply embedded within a paraphyletic Galium. [= Sherardia arvensis Linnaeus - RAB, C, F,
G, K, Pa, S, W, WH, WV]

Galium tinctorium (Linnaeus) Scopoli var. floridanum Wiegand, Florida Three-lobed Bedstraw. Cp (GA, NC, SC, VA),
Mt (NC, SC, VA), Pd (NC, SC): swamps, marshes, and ditches; common (VA Watch List). April-June. MA south to FL, west
to e. TX, mostly on the Coastal Plain, but extending inland to w. VA, w. NC, se. KY, s. IL, and se. MO. See Puff (1976) for
additional information. [=F; <G. tinctorium — RAB, C, K, Pa, W; = G. obtusum var. floridanum (Wiegand) Fernald - G; < G. claytonii
Michaux — S; = G. tinctorium ssp. floridanum (Wiegand) Puff — Z]

Galium tinctorium (Linnaeus) Scopoli var. tinctorium, Southern Three-lobed Bedstraw. Mt (GA, NC, SC, VA), , WVPd
(DE, NC, SC, VA), Cp (DE, NC?, SC?, VA?): swamps, marshes, and ditches; common. April-June. NL (Newfoundland) west
to MN and NE, south to SC, n. GA, KY, and ne. MO. See Puff (1976) for additional information. [=F, G, GW; < G. tinctorium —
RAB, C, K, Pa, W, WV; < G. claytonii Michaux — S; = G. tinctorium ssp. tinctorium — Z]

*  Galium tricornutum Dandy, Small Bedstraw. Pd (GA, SC): disturbed areas; rare, introduced. This species has been
reported from Cherokee and Greenwood counties, SC, nearby GA, and se. PA (Rhoads & Klein 1993). [=K; < G. tricorne Stokes —
F]

Galium trifidum Linnaeus var. trifidum, Northern Three-lobed Bedstraw. Moist places, bogs, and swamps. June.
Circumboreal, south in North America to MD, DE, PA, and NJ. [=C, F, G; = G. trifidum ssp. trifidum — K, Z; < G. trifidum — Pa]

Galium triflorum Michaux, Sweet-scented Bedstraw. Mt (GA, NC, SC, VA, WV), Pd (DE, GA, NC, SC, VA), Cp (DE,
GA, NC, SC, VA): woodlands, roadsides, disturbed areas; common (rare in DE Coastal Plain). July-August. Circumboreal,
south in North America to FL and Mexico (Veracruz). [= RAB, K, Pa, S, W; > G. triflorum var. triflorum - C, F, G, WV; > G. triflorum
var. asprelliforme Fernald - C, F, G, WV]
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Galium uniflorum Michaux. Cp, Pd (GA, NC, SC, VA): moist slope forests and alluvial forests; uncommon. April-
September. Se. VA south to FL, west to TX. [=RAB, C,F, G, K, S]

*  Galium verum Linnaeus, Yellow Bedstraw, Our Lady's Bedstraw. Mt (NC, VA, WV), Pd (DE, VA): meadows, pastures,
roadsides; uncommon (rare in DE and NC), native of Europe. May-September. [=C, F, G, K1; = G. verum var. verum — K2, Pa; < G.
verum — RAB, W, WH (also see G. wirtgenii)]

Galium virgatum Nuttall, Ozark Bedstraw. Cp (GA, SC*): (in GA) open blackland prairies, (in SC) waif around wool-
combing mill; rare. Native from TN, c. GA (Houston County), and AL west to KS, OK, and TX. [=C, F, G, K; > G. virgatum var.
leiocarpum Torrey & A. Gray — S; > G. virgatum var. virgatum — S]

*  Galium wirtgenii F.W. Schultz, Yellow Bedstraw. Not definitely known from our area, but likely to be present. [=C, F, G, K1; = G. verum
var. wirtgenii (F.W. Schultz) Oborny — K2, Pa; < G. verum — W]

Hamelia Jacquin (Firebush)
A genus of ca. 40 species, shrubs, of the tropocal America. References: Rogers (1987, 2005).

*  Hamelia patens Jacquin, Firebush. Disturbed areas. Reported as escaped in Leon County, FL (Wunderlin & Hansen 2011).
[=S, WH3]

Houstonia Linnaeus 1753 (Bluet)

The generic limits of Houstonia, Hedyotis, Oldenlandia, and Stenaria remain unclear. References: Terrell (1959)=Z; Terrell
(1991)=Y; Terrell (1996)=X; Rogers (1987)=Q; Ward (2004c)=V; Church & Taylor (2005); Church (2003); Turner (1995b)=U; Terrell
(2001)=M; Rogers (2005); Terrell (2007). Key adapted in part from the references.

Identification notes: In the key below, all leaf measurements and length/width ratios are based on median cauline leaves.

1 Flowers solitary on terminal (rarely axillary) pedicels (2-) 6-50 (-70) mm long; corolla salverform; leaves 2-15 mm long; [subgenus
Houstonia].
2 Stems prostrate and creeping.

3 Corolla white (rarely pale lavender); capsule (2.3-) 3.0-6.3 mm across; leaves 2-13 mm wide; pedicels usually single, 2-25 mm long;
flowers chasmogamous and cleistogamous (the cleistogamous borne underground); [of the outer Coastal Plain]; [section Mullera]..........
............................................................................................................................................................................................ H. procumbens

3 Corolla blue (rarely white); capsule 2.5-5.0 mm across; leaves 0.5-7 mm wide; pedicels single or paired, to 60 mm long; flowers all
chasmogamous and aerial; [of the Mountains]; [Section HOUStONIA]..........c.ceovriiiiirininiiiiicc e H. serpyllifolia

2 Stems erect or spreading.

4 Stems 1-4 (-7) cm tall; leaves mostly oblanceolate, 0.3-3.0 mm wide; corolla 5-12 mm long, white to pale pink; seeds with a hilar ridge
in an elliptical depression; [SECLION IMUIIEIA] .........cuiirieiiieiiee ettt bt se et b e e bbb nne H. rosea

4 Stems 1-26 cm tall; leaves elliptic, ovate or spatulate, 0.3-9.0 mm wide (at least some on a plant generally > 3 mm wide); corolla 2-21
mm long, purple, pale blue, pink, or white; seeds subglobose with a ventral cavity; [section Houstonia].

5 Plants perennial, with a well-developed, persistent basal rosette; corolla 5.8-16 (-21) mm long, the tube (2-) 4-11 (-12) mm long........
............................................................................................................................................................................................. H. caerulea
5 Plants annual, with at most a few short-lived basal leaves; corolla 2-10 (-12) mm long, the tube 0.8-5.5 mm long.
6 Calyx lobes slightly shorter than to slightly longer than the corolla tube; corollas white, 2.0-5.5 mm long, the tube 0.8-2.5 mm

JOMG b h bbb L bbbt b bbbttt H. micrantha
6 Calyx lobes 1/5 as long as to slightly longer than the corolla tube; corollas purple or violet (rarely white), 3.5-10 (-12.5) mm long,
the TUDE 2.0-5.5 MM TONQ .....cviuiiiteieie ettt bbb bbbt bbbttt b et b bttt et n et e H. pusilla

1 Flowers several to many, in terminal cymes; corolla funnelform; leaves (8-) 10-60 mm long; [subgenus Chamisme, section Amphiotis].
7  Capsule obovoid-cylindric, longer than wide, the free calyx lobes distinctly shorter than the capsule; stipules of mid-cauline leaves ciliate
or fringed, and also often bristle-tipped; leaves 1-3 mm wide; [of calcareous glades and barrens] ..............cc.c..... H. nigricans var. nigricans
7 Capsule as long as wide or wider, depressed globose, the free calyx lobes about as long as the capsule; stipules of mid-cauline leaves not
cilate, fringed, or bristle-tipped; leaves 0.5-34 mm wide; [of various habitats, including calcareous glades and barrens]
8 Basal leaves persistent in a rosette until and past flowering; leaves distinctly Ciliate.............c.coeiiiiiiiiiineic s H. canadensis
8 Basal leaves absent at the onset of flowering; leaves smooth-margined or ciliate.
9 Leaves ovate or lanceolate, 1-6x as long as wide, 4-34 mm wide, widest toward the base or at the middle; calyx lobes 1-7 mm long.
10 Calyx lobes 4-7 mm long; leaves mostly lanceolate (varying from narrowly lanceolate to broadly ovate), 17-33 mm long, 4-10
MM Wide, 3.3-6X @S 10N 8S WITE.........ceiirieiiiericie ettt sttt st sasbe e enesaenennens H. purpurea var. calycosa
10 Calyx lobes 1-4 mm long; leaves mostly ovate (varying from broadly ovate to ovate-lanceolate), 8-63 mm long, 6-34 mm wide, 1-
3.2x as long as wide.

11 Corollas light purple to white, (4-) 5-8 (-10) mm long; leaves (10-) 25-50 (-60) mm long, (6-) 12-30 (-34) mm wide; stems
sparsely to densely pubescent; median internodes 2-9 cm long; leaves with pubescence ciliate on the leaf margin, on the midrib,
and scattered on the surface; [of various habitats, widely distributed]............cccocooiininniiiiiiis H. purpurea var. purpurea

11 Corollas deep purple, 8-12 mm long; leaves 8-20 (-30) mm long, 3-8 (-13) mm wide; stems glabrous (or slightly short-
pubescent on the lower nodes only); median internodes 0.5-4 cm long; leaves entirely glabrous or with pubescence ciliate on
the leaf margin, on the midrib, but lacking from the leaf surface; [of high elevation rocky summits and adjacent grassy balds in
W INC ANA €. TINT 1ttt bbb bbbt b bbbt bbbt b bt H. montana

9 Leaves linear to narrowly elliptic, 4-20% as long as wide, 0.5-6 mm wide, widest at the middle or near the apex or nearly equally
wide for most of their lengths; calyx lobes 0.5-3 mm long.
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12 Leaves 1.3-4.7 cm long, 0.5-4.0 mm wide (mostly < 2.5 mm wide), 7-20x% as long as wide; inflorescence very diffuse and open, to
20 cm long, the branches ascending, spreading, or deflexed, slender and often ultimately filiform, with 1-4 remote nodes bearing
reduced leaves, the pedicels to 14 mm long; internodes mostly 4-9; mature capsules mostly 1.5-2.5 mm long and wide; stem
densely cinereous-puberulent, especially at the NOUES ...........ccoeiiiiiiiiiiii s H. tenuifolia

12 Leaves 1.6-4.0 cm long, 1.5-6.0 mm wide (mostly > 2.5 mm wide), 4-11x as long as wide; inflorescence rather open to rather
compact, < 12 cm long, the branches ascending or spreading, slender, pedicels to 8 mm long; internodes mostly 7-11; mature
capsules mostly 1.8-3.0 mm long and wide; stem densely cinereous-puberulent, glabrate, or glabrous.

13 Stems glabrous or glabrate (sometimes puberulent on the nodes only); internodes 7-10, the median internodes (1.1-) 2.0-4.5 (-
6.0) cm long; [of seasonally wet soil mats on moderate to high elevation granitic domes in sw. NC, nw. SC, and ne. GA] ..........
................................................................................................................................................................. H. longifolia var. glabra

13 Stems densely cinereous-puberulent; internodes (6-) 7-11 (-13), the median internodes (1.0-) 1.5-3.5 (-4.4) cm long; [of dry
sandy, shaley, gravelly, or rocky soil, widely distributed] ...........cococoinniiiiiniice H. longifolia var. compacta

Houstonia caerulea Linnaeus, Quaker Ladies, Innocence, Common Bluet. Forests, woodlands, openings, lawns, a wide
variety of disturbed sites. April-July; May-August. ME, ON, and WI south to s. GA, s. AL, w. LA, and OK. The flowers of this
species and H. serpyllifolia are very similar; H. caerulea is a somewhat duller blue. [=RAB, G, K, Pa, S, W, WV, X, Y; = Houstonia
caerulea var. caerulea — F; = Hedyotis caerulea (Linnaeus) Hooker — C, GW; < Hedyotis caerulea — Q]

Houstonia canadensis Willdenow ex Roemer & J.A. Schultes, Canada Bluet. Dry limestone barrens, locally abundant in
shallow soils over limestone. April-August. ME and s. ON west to Ml and n. IL, south to sw. VA, se. and c. TN, nw. GA, and
w. TN. Terrell (1959) determined that Houstonia setiscaphia (allegedly a narrow endemic of sw. VA) fell within the range of
variation of southern populations of H. canadensis. Further study is perhaps warranted. [= G, K, Pa, W, WV, X, Y, Z; = Hedyotis
canadensis (Willdenow ex Roemer & J.A. Schultes) Fosberg — C, Q; > Houstonia canadensis — F; > Houstonia setiscaphia L.G. Carr — F; >
Houstonia canadensis var. setiscaphia (L.G. Carr) C.F. Reed]

Houstonia longifolia Gaertner var. compacta Terrell, Eastern Longleaf Bluet. Mt (GA, NC, VA, WV), Pd (GA, NC, SC,
VA), Cp (FL, GA, NC, SC, VA): dry rock outcrops and adjacent open woodlands, dry sandy woodlands, dry roadbanks, glades
and barrens; uncommon. Early June-August; September-October. Var. compacta is centered in the central Appalachians of VA,
WV, e. KY, and se. OH, with extensions north to VT, west into n. IL, and south in the Piedmont and adjacent Coastal Plain to
SC, GA, and Panhandle FL). The typic variety is more northern, apparently reaching its southern limit in IN, not reaching our
area. [= WV, Z; < Houstonia longifolia— RAB, C, F, G, Pa, S, W, WH3; < Hedyotis longifolia (Gaertner) Hooker — C, Q; < Houstonia
longifolia var. longifolia — Y; = Houstonia longifolia, "Appalachian Group" — X; < Houstonia longifolia — K (also see H. tenuifolia)]

Houstonia longifolia Gaertner var. glabra Terrell, Granite Dome Bluet. Mt (GA, NC, SC): seasonally and periodically wet
soils of shallow soil mats and crevices of granitic domes; rare. June-August; September-October. Var. glabra is endemic to the
granitic dome district centered around Highlands, NC, occurring in sw. NC, nw. SC, and ne. GA. Terrell (1959) says "the lower
internodes [are often] so smooth they appear to have been polished," and gives an altitudinal range of 850-1750 m. Although the
morphological differences between var. glabra and var. compacta are not great, the combination of distinctive morphology
correlated with a distinctive habitat and a disjunct range seem to warrant recognition at the varietal level. [= Z; < Houstonia
longifolia - RAB, S, W; < Hedyotis longifolia (Gaertner) Hooker — C, Q; < Houstonia longifolia var. longifolia — Y; = Houstonia longifolia,
"Glabra Group" - X; < Houstonia longifolia — K (also see H. tenuifolia)]

Houstonia micrantha (Shinners) Terrell. Dunes, sandy soils, granitic flatrocks, disturbed areas. February-April. E. and c.
GA west to sw. TN, nw. AR, south to w. FL Panhandle, s. MS, s. LA, and e. TX. [= K, WH3, X; = Hedyotis australis W.H. Lewis &
D.M. Moore — Q; = Houstonia pusilla — S, misapplied]

o A

Houstonia montana Small, Roan Mountain Bluet. In crevices of rock outcrops at the summits of high elevation peaks of
the Southern Blue Ridge, also in thin, frost-heaved, gravelly soils of grassy balds near summit outcrops, from 1250-1950 m in
elevation. June-July; July-August. This species is endemic to the high Blue Ridge of nw. NC and ne. TN, most notably
occurring on Roan Mountain, Grandfather Mountain, Bluff Mountain, and Three Top Mountain. It was first noted by Asa Gray
in 1841, who described it as "a remarkable dwarfish form." There has been debate over whether it is not indeed merely a
weather-induced form, but recent studies show that it is distinct. In addition to the characters given above in the key, H. montana
also differs from H. purpurea in having larger calyx lobes, corolla, capsules, and seeds. See Terrell (1959), Yelton (1974), and
Terrell (1978) for further discussion. [= S, W; < Houstonia purpurea — RAB; = Houstonia purpurea Linnaeus var. montana (Small) Terrell
- K, X, Y, Z; < Hedyotis purpurea — Q; = Hedyotis purpurea (Linnaeus) Torrey & A. Gray var. montana (Small) Fosberg]

Houstonia nigricans (Lamarck) Fernald var. nigricans, Diamond-flower. Limestone barrens dominated by Andropogon
gerardii, blackland prairies. Sw. VA (Ludwig 1999), s. MI, IA, NE, and e. CO, south to s. FL, TX, e. NM, and along the Sierra
Madre Oriental to Hidalgo, Mexico. This species has been variously placed in Houstonia, Hedyotis, and Stenaria. Based
primarily on seed characters and chromosome numbers, Terrell (2001) has concluded that this taxon is not congeneric with the
Sri Lankan type of the genus Hedyotis, and is also not a Houstonia, so has published the new genus Stenaria for Hedyotis



RUBIACEAE 831

nigricans and its close relatives. Church (2003) considers Stenaria congeneric with Houstonia, based on molecular phylogeny.
The resolution of generic limits in this group is still unresolved. As interpreted by Terrell (1991, 2001) and Turner (1995b),
Houstonia nigricans is a polymorphic species, with Houstonia nigricans var. nigricans as a widespread "matrix variety," and
other, much more local varieties warranting recognition. Turner (1995b) reports Houstonia nigricans var. nigricans (as Hedyotis
nigricans var. nigricans) from Pickens County, SC; the documentation is not known to me, and suitable habitats there are
unlikely. [= Hedyotis nigricans (Lamarck) Fosberg var. nigricans — K, U, Y; = Stenaria nigricans (Lamarck) Terrell var. nigricans — M; <
Hedyotis nigricans — C, Q; < Houstonia nigricans (Lamarck) Fernald — F, G; > Houstonia angustifolia Michaux — S; > Houstonia filifolia
(Chapman) Small - S; < Stenaria nigricans (Lamarck) Terrell var. nigricans — WH3]

Houstonia procumbens (Walter ex J.F. Gmelin) Standley, Creeping Bluet, Fairy-footprints, Roundleaf Bluet. Beach dunes,
moist to wet sandy pinelands. October-April. Se. SC south to s. FL, west to se. LA. Gaddy & Rayner (1980) note that this plant
is fairly common on SC barrier islands, but flowers in the winter and is easily overlooked in other seasons (when botanists are
more likely to be afield). See Wilbur (1968) and Ward (2004c) for differing opinions about the merits of the taxonomic
recognition of the glabrous and pubescent plants. [= RAB, K, S, WH3, X, Y; = Hedyotis procumbens (Walter ex J.F. Gmelin) Fosberg —
Q; = Houstonia rotundifolia Michaux; > Houstonia procumbens var. procumbens — V; > Houstonia procumbens var. hirsuta (W.H. Lewis) D. B.
Ward - V]

Houstonia purpurea Linnaeus var. calycosa Shuttleworth ex A. Gray, Midwestern Summer Bluet. Dry woodlands, banks,
rock outcrops, shallow soils around mafic and calcareous rock outcrops. May-July; July-August. The distribution and ecology of
var. calycosa in our area are poorly known; it apparently occupies drier and typically more circumneutral sites than var.
purpurea. Var. calycosa ranges from s. ME and w. NY west to s. OH, and sw. MO, south to w. NC, n. GA, AL, MS, AR, and e.
OK. [=G, K, WV, X, Y, Z; < Houstonia purpurea — Pa, RAB, W; < Hedyotis purpurea (Linnaeus) Torrey & A. Gray — C, Q; = Houstonia
lanceolata (Poiret) Britton — F, S; = Hedyotis purpurea (Linnaeus) Torrey & A. Gray var. calycosa (Shuttleworth ex A. Gray) Fosberg]

Houstonia purpurea Linnaeus var. purpurea, Summer Bluet. Moist and dry woodlands and forests, roadbanks, thinner
soils around rock outcrops, a variety of disturbed sites May-July; July-August. Var. purpurea ranges from DE, MD, and s. PA
west to s. OH, s. IL, and sw. MO south to SC, sw. GA, Panhandle FL, MS, s. LA, e. TX, and e. OK. Plants growing in high
elevation and exposed sites are sometimes dwarfed, and in that respect only, superficially resemble H. montana. [= G, K, Pa, WV,
X, Y, Z; < Houstonia purpurea — RAB, W, WH3; = Houstonia purpurea — F, S; < Hedyotis purpurea (Linnaeus) Torrey & A. Gray - C, Q; =
Hedyotis purpurea (Linnaeus) Torrey & A. Gray var. purpurea]

Houstonia pusilla Schoepf, Tiny Bluet. Woodlands, lawns, cemeteries, and other disturbed sites. March-April. MD south
to Panhandle FL, west to TX, and inland from IL west to NE, south to TN and TX. The natural habitats and original distribution
of this species are obscure. [=RAB, G, K, S, W, WH3, X, Y; = Houstonia patens Elliott — F; = Hedyotis crassifolia Rafinesque — C, GW; <
Hedyotis caerulea (Linnaeus) Hooker — Q; = Houstonia minima L.C. Beck — S]

R R EEL.

Houstonia rosea (Rafinesque) Terrell, Rose Bluet. {habitats}. AL westto TX and OK. [= K; = Hedyotis rosea Rafinesque]
{synonymy incomplete}

Houstonia serpyllifolia Michaux, Appalachian Bluet, Thyme-leaf Bluet. Streambanks, grassy balds, moist forests, seepy
rock outcrops, spray cliffs, and moist disturbed areas; common (uncommon in GA, VA, and WV). (March-) May-July. A
Southern and Central Appalachian endemic: PA south to nw. SC and ne. GA. The flowers are very similar to, but usually a
brighter blue than, the more widespread H. caerulea. [=RAB, F, G, K, Pa, S, W, WV, X, Y; = Hedyotis michauxii Fosberg — C, GW, Q]

Houstonia tenuifolia Nuttall, Diffuse-branched Bluet. Pd (GA, NC, SC, VA), Mt (GA, NC, SC, VA, WV), Cp (NC, SC,
VA): usually in dry woodlands, often rocky (especially mafic rocks) or sandy; uncommon (rare in Coastal Plain). May-July;
July-October. This species is centered in the Southern Appalachians and the Ozarks, extending into provinces adjacent to both
areas of concentration, ranging overall from PA west to MO and OK, south to SC, GA, and TX. [=RAB, F, G, S, W, WV, Z; =
Hedyotis nuttalliana Fosberg — C; < Hedyotis longifolia (Gaertner) Hooker — Q; = Houstonia longifolia var. tenuifolia (Nuttall) Wood; =
Houstonia longifolia, "Tenuifolia Group" — X; < Houstonia longifolia — K]

Mitchella Linnaeus (Partridge-berry)
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A genus of 2 species, perennials, ours and 1 in e. Asia. References: Rogers (2005)=Z.

Mitchella repens Linnaeus, Partridge-berry. Mt (GA, NC, SC, VA, WV), Pd (DE, GA, NC, SC, VA), Cp (DE, FL, GA,
NC, SC, VA): deciduous and coniferous forests, stream-banks, heath balds, maritime forests, on rotten logs; common. May-
June; June-July. NS west to MN, south to c. peninsular FL and TX; disjunct in Guatemala. Plants in maritime forests are more
robust than others and often have an ascending habit, the stems sometimes 20-30 cm tall. [=RAB, C, F, G, GW, K, Pa, S, W, WH3,
wv, 7]

Mitracarpus Zuccarini (Girdle-pod)
A genus of about 30-40 species, of tropical America. References: Rogers (2005)=Z.

*  Mitracarpus hirtus (Linnaeus) A.P. de Candolle, Girdle-pod. Cp (FL, GA, LA): disturbed areas; uncommon (rare in GA

and LA), native of tropical America. Reported for GA Coastal Plain (Charlton County) (Carter, Baker, & Morris 2009). [= K,
WH3, Z; ? M. villosus (Swartz) Chamisso & Schlechtendal ex A.P. de Candolle]

Oldenlandia Linnaeus (Oldenlandia)

A genus of about 100 species, pantropical, but circumscription is controversial and uncertain. References: Terrell & Robinson
(2006)=X; Terrell (1991)=Z; Rogers (1987)=Y; GW; Rogers (2005).

1 Creeping, mat-forming perennial, rooting at nodes; leaves 1.5-5.2 mm long; flowers solitary on slender axillary pedicels; seeds 4-14 per
CAPSUI ..tttk bbbkt h ekt e ek £ R e e e R e b e £ eH e £ e E £ A £ £ eE £ AR £ R £ SR e R e R£ AR oA £ SR £ A e R £ AR e AR SR £ AR e £ e Re b e R £ b e e e b e ek et ebeebe Rt benrenennen O. salzmannii
1 Erect, spreading, decumbent, or prostrate annual or perennial, not rooting at nodes; leaves 3-40 mm long; flowers usually > 1, in axillary
clusters or pedunculate umbels; seeds > 50 per capsule.
2 Flowers (1) 2-5 in pedunculate axillary umbels, the filiform peduncle 5-10 mm long, the filiform pedicels 3-5 mm long ........ O. corymbosa
2 Flowers 1-10 in sessile or subsessile axillary clusters.
3 Stem glabrous or nearly so; leaves mostly linear or linear-oblanceolate, 1-3 mm wide, generally 5-10x as long as wide; flowers solitary

or (rarely) in 2-3-flowered clusters; plant @ PErENNIAL............couiiiiiiii bbb O. boscii
3 Stem pilose or villous (rarely glabrous); leaves mostly ovate or broadly lanceolate, 4-10 mm wide, generally 2-3x as long as wide;
flowers in compact clusters of 3-10, rarely solitary; plant an annual ..............ccooiiiiiiic e O. uniflora

Oldenlandia boscii (A.P. de Candolle) Chapman, Bosc's Bluet. Clay-based Carolina bays, rivershore and millpond
drawdown shores, sagponds, other seasonally saturated habitats. August-September. A Southeastern Coastal Plain endemic,
ranging from se. VA south to FL and west to TX. Similar in vegetative condition to Polypremum procumbens. [= RAB, G, K, S,
WHS3, X, Z; = Hedyotis boscii A.P. de Candolle - C, F, GW, Y]

*  Oldenlandia corymbosa Linnaeus, Diamond-flower. Moist lawns, gardens; native of South America. July-October.
Reported for NC by Nesom (2000e). [= RAB, K, S, WH3, X, Z; = Hedyotis corymbosa (Linnaeus) Lamarck — GW, Y]

*  Oldenlandia salzmannii (de Candolle) Bentham & Hooker ex B.D. Jackson. Roadside ditches, marshes; native of South
America. Introduced ins. AL and w. Panhandle FL. [=K, WH3, X]

Oldenlandia uniflora Linnaeus, Oldenlandia. Pondshores, muddy drawdown shores, moist to wet ecotones of Coastal Plain
streamheads, other moist to wet places. August-October. Mostly a species of the Southeastern Coastal Plain: NY (Long Island)
south to s. FL and west to TX, north in the interior to MO. [=RAB, G, K, S, WH3, X, Z; = Hedyotis uniflora (Linnaeus) Lamarck — C, F,
GW, Y; = Hedyotis glomerata Elliott, a later name]

ar & & o F &

Paederia Linnaeus (Skunk-vine)
A genus of about 30 species, woody vines, of the Tropics. References: Rogers (2005)=Z; Diamond (1999).
*  Paederia foetida Linnaeus, Skunk-vine. Disturbed areas, rarely spreading from plantings; native of se. Asia. Diamond

(1999) reports its naturalization in Randolph County, NC; Carter, Baker, & Morris (2009) report its naturalization in several
counties in the GA Coastal Plain. [=RAB, K, S, WH3, Z]
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Pentodon Hochstetter in Krauss 1844

A genus of 2 species, herbs, of tropical and warm temperate America and Africa. References: Terrell (1991)=Z; Rogers (1987)=Y;
Rogers (2005)=X.

*  Pentodon pentandrus (K. Schumacher & Thonning) Vatke. Pond edges, wet meadows, moist ground; native of Africa.
July-September. In North America, ranging from e. SC south to s. FL, west to se. TX. [= GW, K, WH3, X, Y, Z; ? P. halei (Torrey &
A. Gray) A. Gray — S; ? Oldenlandia halei (Torrey & A. Gray) Chapman]

Pinckneya Michaux (Pinckneya, Fever-tree)
A monotypic genus, a small tree of the se. United States. References: Godfrey (1988); Rogers (1987)=Z.

Identification notes: Pinckneya is showy when in flower because of the development of 1 of the 5 calyx lobes of some of the flowers of the
inflorescence into a large (to 7 cm by 5 c¢cm), petaloid (pink or cream) appendage.

Pinckneya bracteata (Bartram) Rafinesque, Pinckneya, Fever-tree. Margins of acidic, peaty (blackwater) swamps. May-
June (-July); September. Se. SC south to ne. FL and Panhandle FL. [= GW, K, WH3, Z; = P. pubens Michaux — RAB, S]

Psychotria Linnaeus 1759 (Wild Coffee)
A genus of about 2000 species, mostly shrubs, tropical and subtropical. References: Rogers (2005)=Z.

Psychotria nervosa Swartz, Wild Coffee. Hammocks. Ne. FL (Duval County) south to s. FL, West Indies, Central
America, and South America. [=K, S, WH3, Z]

& i = -

Richardia Linnaeus (Richardia)

A genus of about 15 species, of subtropical and tropical America, and introduced in the Old World. References: Lewis & Oliver
(1974)=2; Rogers (2005)=Y; Krings (2002). Key based in part on Krings (2002).

1 Mericarps smooth; corolla 4-lobed; [SECtion AStErOPRYION]........couiiiiiiiiiiete ettt R. humistrata
1 Mericarps either conspicuously and densely hispidulous to strigose or papillose to tuberculate; corolla 6-lobed; [section Richardia].

2 Stems hirsute, generally densely and evenly so from tip to base; adaxial leaf surface evenly strigose; mericarps conspicuously and densely
hispidulous to strigose, the adaxial face broad, with a pronounced median keel; perennial from a woody rhizome (or annual) .............cc.......
.................................................................................................................................................................................................. R. brasiliensis

2 Stems hirsute or villous near the tips, but progressively more sparsely so to glabrate toward the base; adaxial leaf surface glabrous to
strigillose near the margins only, the median portion of the leaf blade glabrous; mericarps papillose to tuberculate, the adaxial surface
closed to a narrow groove; annual.

3 Corolla (8-) 12-20 (-25) mm long, pink to lilac; mericarp papillae blunt and rounded; [FL peninsula only] ................... [R. grandiflora]
3 Corolla (2.5-) 5-7 (-10-5) mm long, white (sometimes with the lobes pale pink or lilac); mericarp papillae acute; [widespread] ...............
...................................................................................................................................................................................................... R. scabra

*  Richardia brasiliensis Gomes. Roadsides, fields, vacant lots, urban areas, disturbed areas; native of South America. May-
November. [=RAB, C, F, K, S, WH3, Y, Z]

*  Richardia grandiflora (Chamisso & Schlechtendal) J.A. & J.H. Schultes, Largeflower Richardia. Cp (FL): disturbed areas; rare, native of
South America (mainly Brazil). Reported for Alachua County, immediately south of our area (Kunzer et al. 2009), and “rapidly spreading.” [=
K, WH3, Y, Z]

*  Richardia humistrata (Chamisso & Schlechtendal) J.A. & J.H. Schultes. Disturbed areas, savannas, pine flatwoods; native
of South America. Also collected in 1886 as a ballast waif in Camden County, NJ; first noted on the Gulf Coast only in 1941, but
perhaps early introduced there on ballast as well, such as at Pensacola. [= K, WH3, Y, Z]

*  Richardia scabra Linnaeus. Roadsides, fields, vacant lots, urban areas, disturbed areas; native of South America. June -
December. Lewis & Oliver (1974) consider this species to be native from our area south through Central America into northern
South America, based on the semi-contiguous distribution, but occurrences in our region seem to be in altered habitats. [= RAB,
C,F, G, K, S, WH3, Y, Z]



RUBIACEAE 834

e e

Spermacoce Linnaeus (Buttonweed)

A genus of about 150-250 species, herbs, of tropical and warm-temperate Old and New World. Here circumscribed to include
Borreria G.F.W. Meyer. References: Ward (2011b)=Y; Rogers (2005)=Z.

1 Calyx with 2 long lobes, the other 2 absent or vestigial (much shorter than the 2 long lobes).
2 Terminal head 1-3 cm wide; leaves broadly elliptic, the blade 3-4 cm long, 1.2-1.5 cm wide, obtuse to rounded at the apex .....S. densiflora
2 Terminal head 0.5-1 cm wide; leaves ovate to linear, acute at the apex.

3 Leaves ovate-elliptic, with 3-5 pairs of lateral veins; calyx longer than the corolla............ccccocoveiiiiiiiiiciii S. ocymoides
3 Leaves linear to linear-lancolate, with 1-2 pairs of lateral veins; calyx shorter than the corolla............cc.ccoeoviiiniiiiinnns [S. verticillata]
1 Calyx with 4 lobes of nearly equal length.
4 Flowers in terminal glomerules; stamens exserted; corolla white with a pink throat..............ccoooiiiiiiniiee S. remota
4 Flowers in axillary glomerules; stamens included; corolla white.
5 Corolla villous in the throat; sepals rotate in fruit, long-deltoid, < 2x as long as width at base............c.cocccevrriiinniicinnicee, S. glabra
5 Corolla not villous in throat; sepals erect in fruit, narrowly triangular, > 5x as long as width at base ...........cccccoevvncincnne. [S. tenuior]

*  Spermacoce densiflora (deCandolle) A.H. Liogier. Cp (FL): disturbed areas; rare, native of the Neotropics. [= K1, K2,
WH3, Y, Z; = Borreria densiflora deCandolle] {add to synonymy}

Spermacoce glabra Michaux, Smooth Buttonweed. Moist shores, bottomlands, riverside drawdowns, rocky riversides in
the mountains, disturbed areas in the Coastal Plain. C. MD, s. OH, c. IN, c. IL, MO, and e. KS south to s. SC, Panhandle FL, s.
AL, s. MS, LA, and e. TX. Perhaps only introduced in some parts of our area; see Wieboldt et al. (1998) for discussion. [=C, F,
G, GW, K1, K2, RAB, S, WH3, Y, Z]

Spermacoce ocymoides Burmann f. Wet pine flatwoods, floodplain forests. FL, AL, MS, south through the New World
tropics. July-September. | follow Ward (2011a) in provisionally accepting S. ocymoides as the correct name for our plant, until a
more definitive rationale for its rejection in favor of S. prostrata is made. [=Y; ?S. prostrata Aublet — K1, K2, WH3; = Borreria
ocimoides (Burmann f.) deCandolle — S]

Spermacoce remota Lamarck. Wet hammocks, bottomland forests, marshes. July-September. Sw. GA, s. AL, and FL;
Central America, South America, and the West Indies. [= K2, WH3; > S. assurgens Ruiz & Pavon — K1, Y; = Borreria laevis (Lamarck)
Grisebach — GW, S, misapplied; ? Borreria brachysepala, misapplied] {add to synonymy}

*  Spermacoce tenella Kunth. Reported for Pensacola, Escambia County, FL by Small (1933); presumably merely a ballast waif. [=Y; =
Borreria tenella (Kunth) Chamisso & Schlechtendal — S] {not keyed; rejected as a component of our flora}

*  Spermacoce tenuior Linnaeus. Reported from sw. GA and MS (Kartesz 1999, 2010). {IDs need checking; unlikely} [= K1, K2, S;?S.
riparia Chamisso & Schlechtendal]

*  Spermacoce verticillata Linnaeus, Shrubby Buttonweed, Béton Blanco. Disturbed areas; native of Neotropics. Reported for several
counties in the n. FL peninsula just south of our area (Kartesz 2010). [= K2, WH3, Y, Z; = Borreria verticillata (Linnaeus) Meyer]
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351. GENTIANACEAE A.L. de Jussieu 1789 (Gentian Family) [in GENTIANALES]
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A family of about 87 genera and about 1650 species, herbs, shrubs, and trees, cosmopolitan (Struwe & Albert 2002). References:
Ho & Liu (1999); Wood & Weaver (1982); Struwe & Albert (2002). [also see MENYANTHACEAE]

1 Leaves all scale-like, 1-3 (-5) mm long, appressed to the stem; [tribe Gentianeae, subtribe SWertiinae]...........cooveeveveiincinesene 5. Bartonia
1 Leaves larger, spreading or ascending.
2 Stem leaves whorled; plants robust, 1-3 m tall; [tribe Gentianeae, subtribe SWertiinae]..........cccocvvveivverieinieiesersese e 7. Frasera

2 Stem leaves opposite; plants generally < 1 m tall.
3 Calyx lobes 2; stem leaves obovate, widest near the rounded tip), 0.5-1.5 cm long, crowded near the tip of the stem, basal rosette never
present; [of nutrient-rich, mesic forests]; [tribe Gentianeae, subtribe SWErtinae] ..........cccovvvevrerieieneiseee e 6. Obolaria
3 Calyx lobes 4-5; stem leaves lanceolate, ovate, elliptic or narrowly elliptic (widest near the middle or toward the base, the tip acute or
acuminate), mostly > 1.5 cm long, distributed fairly evenly along the stem, basal rosettes sometimes present; [of various more-or-less
open habitats (except some species of Gentiana, which can occur in nutrient-rich, mesic forests)].
4 Corolla lobes 5-14, longer than the corolla tube, pink or white; [common natives]; [tribe Chironieae, subtribe Chironiinae].
5 Stigmas SNOMEr than the SEYIE..........iiiii bbbttt et b et es b e b e b e 2. Eustoma
5  Stigmas equaling or 10nger than the SEYIE..........c.oiiiiiic bbbt 1. Sabatia
4 Corolla lobes 4-5, shorter than the corolla tube, blue, lavender, pink or white.
6 Corolla tube <2 mm wide; [rare to uncommon aliens, naturalized in disturbed areas]; [tribe Chironieae, subtribe Chironiinae].
7 Style not divided or subcapitate; stigma lobes rhombic to fan-shaped, not fleshy; capsule elliptic to ovoid................ 4. Schenkia
7  Style slightly bifid; stigma lobes reniform to shoe-shaped, fleshy; capsule inear ............ccoccovvvvreviieniiencisenenenes 3. Centaurium
6 Corolla tube > 3 mm wide.
8 Corolla lobes alternating with corolla appendages (appearing as plaits or lobes, these often toothed, notched, or lacerate,
sometimes as long as or longer than the true corolla lobes); main stem leaves cuneate at the base; perennial; [tribe Gentianeae,
SUDEFIDE GENMEIANINGER] ...t tvvtete ittt bbb e bbb bbbt b e bttt b bbb et ettt et n e 10. Gentiana
8 Corolla lobes not alternating with corolla appendages; main stem leaves rounded to cordate at the base; biennial or annual;
[tribe Gentianeae, subtribe Swertiinae].

9 Corolla lobes 4, finely fringed; main stem leaves rounded at base, with lateral veins obscure; biennial .......... 8. Gentianopsis
9 Corolla lobes 5, entire, not fringed; main stem leaves cordate (the cordate bases often overlapping the opposite leaf), with 2-
3 well-developed lateral veins (prominently visible on the lower surface); annual ...........ccccovveievriencinenenene 9. Gentianella

1. Sabatia Adanson 1763 (Sabatia, Rose-gentian, Rose-pink, Marsh-pink, Sea-pink)
(contributed by B.A. Sorrie and A.S. Weakley)

A genus of about 20 species, of North America and the West Indies. References: Wilbur (1955)=Z.

1 Flowers with (7-) 8-12 (-14) corolla lobes.
2 Pedicels <5 mm long; calyx subtended by linear bracts that usually exceed the corolla lobes; terminal flowers in capitate clusters (less
commonly single).
3 Basal leaves similar in shape and size to the stem leaves; cauline leaves (25-) 35-50 (-65) mm long, (7-) 10-20 (-25) mm wide, 2-4x as

long as wide; corolla lobes pale rose or white; [of mountain slopes, restricted in our area to sw. NC and nw. GA] .......c.cccceeeeee S. capitata
3 Basal leaves much broader and shorter than the stem leaves; cauline leaves (15-) 40-80 (-100) mm long, 1-3 mm wide, 20-60x as long
as wide; corolla lobes medium rose to deep rose; [of bogs and savannas, of the Coastal Plain] ...........cccccovveeiiniiiciininne S. gentianoides

2 Pedicels > 10 mm long; calyx not subtended by long bracts; terminal flower single.
4 Upper stem leaves about as wide as the diameter of the stem, or narrower; calyx lobes terete or semi-terete; stems 6-12 dm tall; [of
Taxodium ascendens-Nyssa biflora depressions and wet pine flatwoods in Se. SCJ.......cccovieirinniiiiice e S. bartramii
4 Upper stem leaves much wider than the diameter of the stem; calyx lobes flat, linear to narrowly oblanceolate; stems 3-12 dm tall; [of
various habitats, primarily along the shores of blackwater rivers or ponds, or in tidal marshes].
5 Primary branches opposite; terminal flower short-stalked (much shorter than the first internode of the adjacent branch); stems 5-12
dm tall; [of drawdown blackwater riverbanks and Similar SItUBLIONS].........coeivririine i S. kennedyana
5 Primary branches usually alternate; terminal flower long-stalked (usually longer than the first internode of the adjacent branch);
stems 3-7 dm tall; [of brackish marshes or openings along blackwater streams].
6 Surficial stolons usually absent or poorly developed; internodes commonly much longer than leaves; [of tidal brackish or

FTESNWALET MAISNES] ...t bbb bbbttt b bbbttt b s S. dodecandra
6 Surficial stolons usually present and well-developed, elongate; internodes shorter than to equaling the leaves; [of openings of
DIACKWALEE SEFEAMIS] ...ttt b et h bbb b et ek b e st e b h e b e Rt bt ne e bt e bt e bt b et e b et et e sb et et e S. foliosa

1 Flowers with 5-6 (-7) corolla lobes.
7 Upper branches of main stem alternate.
8 Calyx tube strongly winged; corolla lobes pink (rarely white); [w. KY, MS, and se. LA westward, and very rarely introduced farther

east].
9 Leaves thick, succulent; leaf base broadly cuneate, nut at all clasping; [se. LA westward]..........cocoevvivnieiennncinnneenn, S. arenicola
9 Leaves thin; leaf base truncate to rounded, and clasping the stem; [w. KY, MS, and se. LA westward, and very rarely introduced
FAITNET BASE]..... et bbb h bbbt b bR b e bbbt b e S. campestris
8 Calyx tube not winged; corolla lobes pink or white; [more widespread, primarily Coastal Plain].
10 Calyx lobes foliaceous, 5-8 mm wide, oblong to oblanceolate, mostly exceeding the corolla lobes.............ccccooeviiiircencnne S. calycina
10 Calyx lobes linear-setaceous, 0.5-2 mm wide, if equaling the corolla lobes then very narrow and not foliaceous.
11 Calyx lobes (3-) 4-7 (-8) mm long; corolla 10bes WHIte ............ouiiiiiiiiiiicc e S. brevifolia

11 Calyx lobes (4-) 6-17 (-23) mm long; corolla lobes pink (rarely white in individual plants).
12 Plants perennial, often with several stems from a caudex; calyx lobes > 3/4x as long as the corolla lobes, and sometimes
exceeding them; [of saturated soils from Coastal Plain savannas to Mountain bogs] ............ccccvvriiinniccinnnen S. campanulata
12 Plants annual, solitary; calyx lobes up to 3/4x as long as the corolla lobes
13 Corolla lobes (18-) 20-25 mm long; leaves succulent (usually drying rugose and green)..........ccoeeeeevrneeececan S. grandiflora



GENTIANACEAE 836

13 Corolla lobes 10-15 mm long; leaves thin (usually drying flat and darkening) ...........ccccoveveiineiniineinencee S. stellaris
7 Upper branches of main stem opposite.
14 Corolla lobes pink (rarely white); pedicels at least in part > 5 mm long.

15 Lower half of stem winged; leaves ovate, clasping, < 2x as long as wide; [widespread in our area)...........c.cceveeveiereerennenn S. angularis
15 Lower half of stem not winged; leaves elliptic to lanceolate, more or less tapered to the base, mostly > 3x as long as wide; [of the
Coastal Plain or VEry rarely PIEAMONT] ........cccoiiiieiieieiieiseiee sttt ettt e s ae e se e e ssessesesaeseesessenesseseasensens S. brachiata

14 Corolla lobes white or creamy white; pedicels (above the uppermost bracts or branches) ca. 1-2 (-5) mm long.
16 Lower portion of stem quadrangular, narrowly winged; plants annual or biennial, with 1 (-several) stems arising from a taproot .........
....................................................................................................................................................................................... S. quadrangula
16 Lower portion of stem terete, not winged (though the upper stem is quadrangular or angled in S. difformis); plants perennial, with
several stems arising from a short rhizome; [section Eusabatia, subsection Difformes].
17 Leaves and upper stem not glaucous; stem terete below, becoming quadrangular or quadrangular-angled above; corolla lobes (5-)
7-15 (-21) mm long; [WideSPread iN OUF AIEAJ..........eerueirterieirieieiesteie sttt sttt sttt sttt b e bt bbbt ebe e enesrennas S. difformis
17 Leaves and upper stem glaucous; stem terete throughout; corolla lobes (4-) 5-7 (-8) mm long; [of GA southward and westward].
18 Calyx-lobes erect, (0.1-) 0.2-1.5 (-2.0) mm long, as long as or shorter than the calyx-tube; [of sw. GA and n. FL westward to e.
[ TSSOSO T TSP ST TSP UT PSPPI S. macrophylla var. macrophylla
18 Calyx lobes strongly recurved, (1.0-) 1.5-3 mm long, longer than the calyx-tube; [of e. and sc. GA south to ne. FL] .......ccccune..
........................................................................................................................................................ S. macrophylla var. recurvans

Sabatia angularis (Linnaeus) Pursh, Bitter-bloom, Common Marsh-pink. Forests, woodlands, marshes, fields, calcareous
hammocks (in FL). July-August; September-October. NY west to s. MI, IL, and e. KS, south to Panhandle FL and e. TX. [=
RAB, C, F, GW, K, Pa, W, WH, WV, Z; = Sabbatia angularis —S]

Sabatia arenicola Greenman, Sand Rose-gentian. Interdune depressions, wet savannas, saline flats. April-July. Se. LA
west through TX to ne. MX. [=GW, K, Z]

Sabatia bartramii Wilbur, Bartram's Rose-gentian. Margins of Taxodium ascendens-Nyssa depressions, wet pine flatwoods.
June-August; August-October. Ne. SC south to s. FL, west to s. AL and se. MS. [= GW, K, WH, Z; = S. dodecandra var. coriacea
(Elliott) H.E. Ahles — RAB; = Sabbatia decandra (Walter) R.M. Harper — S]

Sabatia brachiata Elliott, Narrowleaf Rose-pink. Mesic pinelands, sandhills, pine savannas, pine flatwoods. Late May-
July; August-September. Se. VA south to s. GA, west to LA, north in the interior to c. TN and se. MO. [=RAB, C, F, GW, K, W,
Z; = Sabbatia brachiata — S]

Sabatia brevifolia Rafinesque. Pine savannas. September-October; October-November. E. SC south to peninsular FL,
west to s. AL. [= RAB, GW, K, WH, Z; = Sabbatia elliottii Steudel — S]

Sabatia calycina (Lamarck) Heller, Coastal Rose-pink. Swamp forests, river banks. June-October; July-October. Se. VA
south to s. FL, west to se. TX; e. Cuba and Hispaniola. [=RAB, C, F, GW, K, WH, Z; = Sabbatia calycina — S]
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Sabatia campanulata (Linnaeus) Torrey, Slender Marsh-pink. Pine savannas, bogs. June-August; September-October.
MA south to ne. FL, oanhandle FL, west to LA and AR; scattered inland as in w. VA, w. NC, c. TN, and KY. [=RAB, C, GW, K,
Pa, W, WH, Z; > S. campanulata var. campanulata — F; > S. campanulata var. gracilis (Michaux) Fernald — F; < Sabbatia campanulata — S]

*  Sabatia campestris Nuttall, Western Marsh-pink, Prairie Rose-gentian, Prairie Sabatia. Roadsides and woodland edges;
native of c. United States. July-August; September-October. [=RAB, C, F, GW, K, Z]

Sabatia capitata (Rafinesque) Blake, Cumberland Rose-gentian. Sloping woodlands and meadows, over sandstone or shale.
July-August; September-October. Sw. NC and se. TN south to nw. GA and c. AL. Apparently present in NC, at least formerly,
based on a specimen collected "from Cherokee", probably Cherokee County, NC, a remarkably poorly botanized area. [=K, Z; =
Lapithea capitata (Rafinesque) Small — S]

Sabatia difformis (Linnaeus) Druce, Lanceleaf Rose-gentian, White Sabatia. Pine savannas, bogs, pocosins. May-
September; September-December. S. NJ south to c. peninsular FL, west to s. AL. [=RAB, C, F, GW, K, WH, Z; = Sabbatia difformis
— S]

Sabatia dodecandra (Linnaeus) Britton, Sterns, & Poggenburg, Perennial Sea-pink, Large Marsh Rose-pink. Tidal brackish
and freshwater marshes. June-August; August-October. CT south to e. SC and e. GA (Sorrie 1998b). [=F; < S. dodecandra var.
dodecandra — RAB (also see S. foliosa); = S. dodecandra var. dodecandra — C, GW, K, Z; = Sabbatia dodecandra — S]

Sabatia foliosa Fernald. Openings along blackwater rivers, cypress ponds. June-August; August-October. E. SC south to
ne. FL and Panhandle FL, west to se. TX. [<S. dodecandra var. dodecandra — RAB; = S. dodecandra (Linnaeus) Britton, Sterns, &
Poggenburg var. foliosa (Fernald) Wilbur - GW, K, Z; > Sabbatia foliosa — S; > Sabbatia harperi Small - S; = S. dodecandra — WH)]
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Sabatia gentianoides Elliott. Pine savannas, bogs. July-August; September-October. NC south to ne. FL and Panhandle
FL, west to se. TX. [=RAB, GW, K, WH, Z; = Lapithea gentianoides (Elliott) Grisebach — S]

Sabatia grandiflora (Gray) Small, Largeflower Rose-gentian. Cp (FL): wet flatwoods, marshes, cypress-gum depressions,
limesink ponds, borrow pits; common. Ne. FL, Panhandle FL, s. AL, south to s. FL. [= GW, K, WH, Z; = Sabbatia grandiflora — S]

Sabatia kennedyana Fernald, Plymouth Gentian. Seasonally exposed drawdown banks of the Waccamaw River, in adjacent
ditches and disturbed flats (in se. NC and ne. SC), and very rarely on shores of beaver ponds (in e. VA, by introduction). June-
August; August-October. This species has a strange, disjunct range, likely related to Pleistocene refugia on the (now)
Continental shelf, present in's. NS; e. MA and RI; se. NC and ne. SC. The record of the species in e. VA (Caroline County)
reported by Fleming & Ludwig (1996) has now been determined to be a deliberate introduction. Studies underway suggest that
the Carolina plants may differ varietally from those in New England (Sorrie, pers. comm.). [=C, F, GW, K, Z; = S. dodecandra var.
kennedyana (Fernald) H.E. Ahles — RAB]

Sabatia macrophylla Hooker var. macrophylla, Large-leaf Rose-gentian. Wet savannas. Sw. GAwesttoe. LA. [=K, Z; <
S. macrophylla — GW, WH; = Sabbatia macrophylla Hooker — S]

Sabatia macrophylla Hooker var. recurvans (Small) Wilbur, Small's Rose-gentian. Wet savannas. E. and c. GA south to
ne. FL; it may occur in se. SC. [=K, Z; < S. macrophylla — GW, WH; = Sabbatia recurvans Small — S]

Sabatia quadrangula Wilbur, Four-angle Sabatia. Sandhills, moist forests, pocosin ecotones. June-September; August-
November. E. VA south to n. peninsular FL, west to s. AL. [= RAB, C, GW, K, WH, Z; = S. paniculata Michaux — F, misapplied; =
Sabbatia paniculata — S]

Sabatia stellaris Pursh, Annual Sea-pink. Brackish marshes. July-October; August-November. S. MA south to s. FL, west
to LA; Bahama Islands, Cuba, ¢. Mexico. [=RAB, C, F, GW, K, WH, Z; < Sabbatia campanulata — S]

F o g

2. Eustoma Salisbury ex G. Don (Prairie-gentian)

A genus of 3 species, annual to perennial herbs, of se., c., and sw. North America south to Mexico and Belize and in the West
Indies. References: Shinners (1957)=Z; Wood & Weaver (1982)=Y.

Eustoma exaltatum (Linnaeus) Salisbury ex G. Don, Prairie-gentian. Cp (FL): alkaline prairies, saline coastal areas; rare.

AL and peninsular FL west to TX, south to Mexico and Belize; West Indies. June-November. [= GW, S, WH, Y, Z; = E. exaltatum
ssp. exaltatum — K]

3. Centaurium Hill 1756 (Centaury)

A genus of about 20 species, herbs, mainly north temperate. References: Mansion (2004)=Z.

1 Flowers pedicellate, the PediCels 3-5 MM IONG ....cuiviiieiiiiee et se et se s e ae e se st e resae e eresee e ereneas C. pulchellum
1 Flowers sessile or nearly so (sometimes appearing stalked but with bracteal leaves immediately below the calyx).
2 Inflorescence a corymbiform cyme (about as broad as long, the central axis poorly developed)...........cccueiiiiieniencincnnenne, C. erythraea
2 Inflorescence a spikelike cyme (distinctly elongate, the central axis Straight)..........ccoceoveieveiiiieiciencse s [see Schenkia]

*  Centaurium erythraea Rafn, Common Centaury, Forking Centaury. Lawns, disturbed areas; native of Europe and w. Asia.
July-September. [=C, K, Pa, Z; = C. minus — RAB, later homonym; = C. umbellatum — F, G, later homonym]

*  Centaurium pulchellum (Swartz) Druce, Lesser Centaury, Branching Centaury. Disturbed areas; native of Europe. June-
September. [=C,F, G, K, Pa, S, Z]
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4. Schenkia Grisebach 1853 (Centaury)
A genus of 5 species, herbs, widely distributed in the Old World. References: Mansion (2004)=Z.

*  Schenkia spicata (Linnaeus) Mansion, Spiked Centaury. Disturbed areas; native of s. Europe. July-August. [=Z; =
Centaurium spicatum (Linnaeus) Fritsch - C, F, G, K]

N o o o

5. Bartonia Muhlenberg ex Willdenow (Bartonia)

A genus of 3 species, herbs, of e. North America. The genus has coralloid mycorrhizae and lacks root hairs, and is thus
presumably partially mycotrophic. References: Mathews et al. (2009)=Y; Gillett (1959)=Z.

1 Corolla lobes white, 4-9 mm long, spreading, spatulate to obovate, rounded at the apex; flowering in early spring (rarely to early summer).....
................................................................................................................................................................................................................. B. verna
1 Corolla lobes green to creamy white, 2-3 (-5.2) mm long, ascending or erect, oblong to ovate or lance-ovate, acuminate or rounded-
mucronate at the apex; flowering in summer or fall (July-October).
2 Mid-cauline scale leaves alternate; corolla lobes acuminate at the apex, their margins entire; anthers 0.3-0.5 mm 1oNg ........c.cccoevreieiircnnns
.......................................................................................................................................................................... B. paniculata ssp. paniculata
2 Mid-cauline scale leaves opposite; corolla lobes rounded at the apex, abruptly narrowed to a mucro, their margins erose (uncommonly
entire); aNthers 0.5-1.1 MM LONQ ...c.vouriiiiiiite etttk h bbbt bbbt e e b £ e b e e e b e e b et e b e b e s e et e s b et e nb e st ebeneeneabas B. virginica

Bartonia paniculata (Michaux) Muhlenberg ssp. paniculata, Screwstem Bartonia. Swamps, bogs, pocosins, pocosin
ecotones, sphagnous seepages, sinkhole ponds. August-October; September-October. Ssp. paniculata ranges from MA south to
c. peninsular FL and west to e. TX, chiefly on the Coastal Plain, but with scattered occurrences inland (to ¢. VA, w. NC, KY, and
AR). Ssp. iodandra (B.L. Robinson) J. Gillett is more northern, ranging from NL (Newfoundland) south to MA. Ssp. texana
(Correll) K. Mathews, Dunne, E. York, & Struwe is endemic to the West Gulf Coastal Plain of w. LA and e. TX, where it is
more-or-less sympatric with ssp. paniculata (Mathews et al. 2009). [= K, Y, Z; < B. paniculata - RAB, GW, Pa, WH; = B. paniculata —
G; = B. paniculata var. paniculata - C, F; = B. lanceolata Small — S]

Bartonia verna (Michaux) Rafinesque ex Barton, Spring Bartonia, White Bartonia. Wet pine savannas, shores of Coastal
Plain depression ponds, other moist sands. (November-) February-April (-June); April-June. VA (one site known from City of
Virginia Beach) (Belden et al. 2004) and se. NC (Carteret County) south to s. FL, west to se. TX. Wood & Weaver’s (1982)
speculation that B. verna is an outlier relative to the other species appears not to be true, with the true division being between B.
verna/virginica on one hand and the B. paniculata subspecies on the other (Mathews et al. 2009). [= RAB, GW, K, S, WH, Y, Z]

Bartonia virginica (Linnaeus) Britton, Sterns, & Poggenburg, Virginia Bartonia. Bogs, swamps, savannas, pocosin
ecotones, pocosins. July-October; September-October. NS and QC west to WI, south to n. FL and LA. [=RAB, C, F, G, GW, K,
Pa, S, WH, Y, Z]

6. Obolaria Linnaeus (Pennywort)

A monotypic genus, herb, of e. North America. References: Gillett (1959)=Z.

Obolaria virginica Linnaeus, Pennywort. Nutrient-rich, moist forests, mesic hammocks. March-June; May-July. NJ west
to OH, s. IN, and s. IL, south to Panhandle FL and se. LA (reported from TX). The small purplish-green plants are
inconspicuous, often nearly hidden under fallen leaves. Obolaria has well-developed mycorrhizae and may be substantially
mycotrophic. [=RAB, C, F, G, K, Pa, S, W, WH, WV, Z]

7. Frasera Walter (Columbo)

A genus of 15 species, herbs, primarily of w. North America. References: Threadgill & Baskin (1978)=Z; Horn (1997).

Frasera caroliniensis Walter, American Columbo. Mt (GA, NC), Pd (GA, SC): rich forests over mafic or calcareous
rocks, upper slopes of cove forests, floodplain forests; rare. Late May-June; September-October. W. NY, nw. PA, and s. ON
west to IL, MI, MO, and e. OK, south to w. SC, n. GA, and LA, primarily west of the Blue Ridge. Horn (1997) studied the
ecology of this species in the Piedmont of SC. [=C, K, S, W, Z; = Swertia caroliniensis (Walter) Kuntze - RAB, F, G, Pa]
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8. Gentianopsis Ma 1951 (Fringed-gentian)

A genus of about 20 species, herbs, of north temperate Asia and North America. The reasons for the recognition of Gentianopsis
are enumerated by Ma (1951), Iltis (1965), and Wood & Weaver (1982). References: Gillett (1957)=2; lltis (1965); Ma (1951).

Gentianopsis crinita (Frolich) Ma, Eastern Fringed-gentian. Sunny or semi-shaded seepage areas over calcareous, mafic, or
ultramafic rocks (such as limestone, amphibolite, or serpentinized olivine). September-October. ME, s. ON, and ND south to
NJ, n. DE, IN, and IA (mostly north of the glacial maximum) and from PA south to nw. NC and ne. GA in the unglaciated
Appalachians. Certainly one of the most beautiful of our native plants. [=C, K, Pa; = Gentiana crinita Frolich — RAB, F, G, GW, W,
WV; = Anthopogon crinitum (Frélich) Rafinesque — S; = Gentianella crinita (Frélich) G. Don ssp. crinita — Z]

9. Gentianella Moench (Agueweed)

A genus of about 125-250 species, herbs, temperate. The separation of Gentianella from Gentiana appears to be well warranted;
some characters suggest that Gentianella is more closely allied to Swertia, Halenia, and Lomatogonium than to Gentiana (Wood
& Weaver 1982). A molecular analysis has confirmed this (Yuan & Kipfer 1995). References: Gillett (1957)=Z. Key based on
Gillett (1957).

1 Calyx 8-10 mm long; calyx tube 3.0-3.5 mm long; calyx lobes 5-6 mm long, elliptic-lanceolate to oblanceolate with thickened margins, and

with broadly flattened, frequently nerve-like keels; corolla ca. 20 mm [ONQ.........cccocevriiriiiiiiineeee G. quinquefolia var. occidentalis
1 Calyx 4-5 mm long; calyx tube 1.5-2.0 mm long; calyx lobes 2.0-2.5 mm long, narrowly triangular with hyaline margins and very prominent
keels; COrolla 16-18 MM IONG .....cviveiiiieiieiee ettt st et e e ne st e ene e e s e ene e ereee G. quinquefolia var. quinquefolia

Gentianella quinquefolia (Linnaeus) Small var. occidentalis A. Gray, Western Agueweed. Calcareous barrens, dry and
dry-mesic limestone woodlands. Late August-October. Var. occidentalis A. Gray is more western, from OH and s. ON west to
MN, east and south to w. VA, sc. KY, AR, and se. KS. [=C, G; < Gentiana quinquefolia Linnaeus — RAB, GW, W; = Gentiana
quinquefolia var. occidentalis (A. Gray) Hitchcock — F; = Gentianella quinquefolia ssp. occidentalis (A. Gray) J. Gillett — K, Z; = Gentianella
occidentalis (A. Gray) Small - S]

Gentianella quinquefolia (Linnaeus) Small var. quinquefolia, Eastern Agueweed. Forests, grassy balds. Late August-
October. Var. quinquefolia is primarily Appalachian, from ME west to w. NY and s. ON, south ton. GAand sc. TN. [=C,G; <
Gentiana quinquefolia Linnaeus - RAB, GW, W, WV; = Gentiana quinquefolia var. quinquefolia — F; = Gentianella quinquefolia ssp.
quinquefolia — K, Z; < Gentianella quinquefolia — Pa; = Gentianella quinquefolia — S]

10. Gentiana Linnaeus 1753 (Gentian)

A genus of about 350-400 species, herbs, primarily temperate and arctic. Even following the removal of Gentianopsis and
Gentianella (to separate genera and a different subtribe), Gentiana is a large and apparently heterogeneous group, perhaps not
monophyletic. No satisfactory comprehensive treatment is available, however. All of the species treated here as Gentiana are in
the distinctive group often treated as section, subgenus, or genus Pneumonanthe. References: Pringle (1967)=Z; Halda (1996)=Y; Ho
& Liu (2001)=X; Pringle & Weakley (2009)=Q; Ho & Liu (1990); Yuan, Kiipfer, & Doyle (1996); Pringle (1977). Key adapted from Z.

Identification Notes: In some species it may be somewhat difficult to interpret the corolla lobes and the corolla appendages. The filaments are
alternate to the corolla lobes, and are therefore attached to the lower portion of the corolla appendages.

1 Flower solitary (rarely 2 or 3); corolla spotted within; leaves twisted, oblanceolate to oblinear; [subgenus Pneumonanthe, series
Angustifoliae].
2 Calyx lobes widest at base, the sides then parallel upward for a distance; corolla exterior intensely indigo blue; [of s. NJ and adjacent DE,

and from se. VA south through €. NC t0 NC. SCJ .....vveuiiiiiiiiiieieieie bbbttt G. autumnalis
2 Clayx lobes widest above the base, narrowing upward and downward from that point; corolla exterior dull purplish-green; [of FL
PANNANGAIET. ...ttt bbbt bbbt b b h b oA £ e b £ H e b b e e b€ e b e e bt e b e eb e b e b e b et e b b e ne bt b nnen G. pennelliana

1 Flowers clustered; corolla not spotted within; leaves planar, mostly lanceolate, elliptic, or ovate (rarely linear); subgenus Pneumonanthe,
series Pneumonanthe].
3 Calyx lobes keeled, the keel decurrent on the calyx tube, the margins of the lobes entire (as seen at 10x); corolla greenish-white or
yellowish-white; leaves ovate to 1anCeolate, ACUMINGALE. ...........ccvieriierieireie e see ettt se ettt seeteseesesbe e e sesseseeneneesees G. alba
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3 Calyx lobes not keeled, the margins of the lobes conspicuously ciliate (as seen at 10x, except entire to minutely denticulate in G. linearis
and G. villosa); corolla white, greenish-white, or variously blue; leaves various.
4 Corolla greenish-white (sometimes somewhat purplish); seeds wingless; lower leaves spatulate to obovate ............cccccevveervenennnn G. villosa
4 Corolla blue, purplish, pale blue, or nearly white; seeds winged; lower leaves linear, lanceolate, elliptic, or ovate.
5 Margins of leaves and calyx lobes entire to minutely denticulate; corolla appendages obliquely triangular, broader than high
(sometimes with @ minute defleXed SEPMENT)........ccveiiiiiii ettt e te st e e etesee e saeeenennens G. linearis
5 Margins of leaves and calyx lobes conspicuously ciliate (as seen at 10x); corolla appendages with 2 teeth, as long as broad or longer
(sometimes with a deflexed segment, if so, the deflexed segment about as long as the erect one).
6 Anthers separate at anthesis; outer surfaces of petals suffused with green; calyx lobes linear-subulate, about as long as the tube;
corolla lobes 6-14 mm long, about 2x as long as the free portions of the corolla appendages ...........ccccvevrereienennns G. puberulenta
6 Anthers connate at anthesis; outer surfaces of petals not suffused with green; calyx lobes various; corolla lobes usually shorter.

7 Calyx lobes linear-subulate, broadest at the base, 4x or more as long as broad, shorter than the densely puberulent calyx tube;
stems densely puberulent; corolla appendages very unevenly bifid, the narrower segment often deflexed into the corolla tube....
......................................................................................................................................................................................... G. decora

7 Calyx lobes lanceolate, oblanceolate, ovate, or orbicular, 1-5x as long as broad, longer or shorter than the glabrous or
puberulent calyx tube; stems glabrous or puberulent; corolla appendages subequally bifid, both segments erect.

8 Corollas open to loosely closed; involucral and upper leaves obtuse to acute (rarely acuminate); calyx lobes lanceolate.
9 Leaves ovate, widest near the base, bright green; calyx lobes longer than the calyx tube; corolla lobes spreading, usually

2-4 mm longer than the @PPENAAGES. ........cvivrvrieririririeii ettt bbbttt nbenen G. catesbaei
9 Leaves linear to elliptic, widest near the middle, dark green; calyx lobes shorter than or about equal to the calyx tube;
corolla lobes usually incurved, rarely exceeding the appendages by > 2 MM .......cccovveivnniciinicinneen G. saponaria

8 Corollas tightly closed; involucral and upper leaves acuminate; calyx lobes ovate-orbicular.
10 Corolla lobes reduced to a minute mucro or triangular tooth, much exceeded by the corolla appendages...........ccccovvveuennne.
................................................................................................................................................... G. andrewsii var. andrewsii
10 Corolla lobes about as long as the corolla appendages.
11 Calyx tubes densely puberulent; calyx lobes lanceolate, erect or ascending; stems puberulent; filaments 7-12 mm long;
corolla lobes 1.5-3 mm, often triangular, about 0.5-0.6x as wide as the corolla appendages................ G. austromontana
11 Calyx tubes glabrous; calyx lobes widely elliptic, ovate, obovate, orbicular, or rhombic, spreading widely; stems
glabrous; filaments 10-15 mm long; corolla lobes either 0.7-2.0 mm long or 2.5-5.0 mm long, usually rounded, about
as wide as the corolla appendages.

12 Calyx lobes widely obovate to orbicular, 2-10 mm; corolla lobes 0.7-2.0 mm; [more widespread]............... G. clausa
12 Calyx lobes obovate, elliptic, ovate, orbicular, or rhombic, (3-) 5-25 (-35) mm; corolla lobes 2.5-5.0 mm;
[Mountains of NC, south of AShEVIIIE] .........ccooiiiiiiiiicii e G. latidens

Gentiana alba Muhlenberg ex Nuttall, Pale Gentian. Moist meadows. August-October. MI west to MN, south to n. AR;
with scattered disjunctions eastward to PA, OH, WV, KY, and w. NC. G. alba has nomenclatural priority over G. flavida as the
older name; there is controversy, however, over whether it was validly published and applies clearly to the species at hand (see
Wilbur 1988c for discussion). [= RAB, K, Pa, W, WV, X, Y, Z; = Gentiana flavida A. Gray - C, F, G; = Dasystephana flavida (A. Gray)
Britton — S; = Pneumonanthe flavida (A. Gray) Greene]

Gentiana andrewsii Grisebach var. andrewsii, Prairie Closed Gentian. Meadows, seeps, forest edges. Late July-early
November. NH, s. QC, MN, and s. MB, south to s. MD, WV, MO and WY earlier reports of it as far south as GA or NC (as by
F and G) are apparently based on misidentifications. An additional variety, var. dakotica A. Nelson, occurs from MB and SK
south in the Great Plains to MO and IL. [=C, K, X, Y, Z; < G. andrewsii — F, G, Pa, WV; < Dasystephana andrewsii (Grisebach) Small —
S; = Pneumonanthe andrewsii (Grisebach) W.A. Weber var. andrewsii]

o o

Gentiana austromontana J.S. Pringle & Sharp, Blue Ridge Gentian. Mountain forests and grassy balds, especially at
medium to high elevations, but descending to ca. 600 m (2200 feet). August-October. A Southern Appalachian endemic: s. WV
and sw. VA south to w. NC and ne. TN. The flowers of G. austromontana are usually a deeper and more intense blue-violet than
the similar G. clausa and G. decora. See Pringle & Sharp (1964) for additional discussion. [=C, K, Q, W, WV, X, Y, Z; < G. clausa
Rafinesque — RAB, F, G, GW; < Dasystephana decora (Pollard) Small — S]

Gentiana autumnalis Linnaeus, Pinebarren Gentian. Savannas, pine flatwoods, sandhills, in a variety of sites varying from
moist to very xeric, nearly always associated with Pinus palustris and/or Aristida stricta (in se. VA, NC, and SC). Late
September-mid January (rarely at other times of the year, such as spring, in response to fire). This species is a "bimodal
endemic," occurring in s. NJ and adjacent DE (at least formerly), and from se. VA south through e. NC to nc. SC. The related G.
pennelliana Fernald (sometimes reduced to a subspecies of G. autumnalis) is endemic to the FL Panhandle; other siblings, G.
bicuspidata (G. Don) Briquet, G. hooperi Pringle, and G. longicollis G.L. Nesom, occur in Mexico. G. autumnalis is often
overlooked, since it is very inconspicuous except when in flower, it usually flowers at a season when few botanists are about, and
sterile plants greatly outnumber fertile ones. Vegetatively it is extremely distinctive once learned; the leaves are glossy, dark-
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green, opposite, oblanceolate to "oblinear," and twisted and curved in a manner reminiscent of an airplane propellor. [= RAB, C,
F, GW, K, X, Z; = Gentiana porphyrio J.F. Gmelin — G; = Dasystephana porphyrio (J.F. Gmelin) Small — S; = Gentiana autumnalis ssp.
autumnalis — Y; = Pneumonanthe porphyrio (Linnaeus) Greene]

Gentiana catesbaei Walter, Coastal Plain Gentian. Pocosins, moist savanna edges, edges of moist hardwood forests, bluff
seepages. Late September-November. S. NJ south to ne. FL and e. Panhandle FL, on the Coastal Plain. [= RAB, C, G, GW, K, Pa,
WH, X, Y, Z; > G. catesbaei var. cateshaei — F; > G. catesbaei var. nummulariifolia Fernald — F; > Dasystephana latifolia (Chapman) Small —
S; > D. parvifolia (Chapman) Small — S; = Pneumonanthe catesbaei (Walter) F.W. Schmidt]

Gentiana clausa Rafinesque, Meadow Closed Gentian, Meadow Bottle Gentian. Forests. September-October. Mostly
Appalachian: ME south to w. NC and ne. TN, extending east and west to adjacent physiographic provinces. [=C, Pa, Q, WV; <G.
clausa—-C, K, W, X, Y, Z (also see G. latidens); < G. clausa— RAB, F, G, GW (also see G. austromontana and G. latidens); < Dasystephana
decora (Pollard) Small — S; < Pneumonanthe clausa (Rafinesque) Greene]

Gentiana decora Pollard, Appalachian Gentian. Forests. September-October. A Southern Appalachian endemic: c. WV
south through w. VA to w. NC, e. TN, nw. SC, ne. GA. [=RAB, C,F, G, K, W, WV, X, Y, Z; < Dasystephana decora (Pollard) Small —
S; = Pneumonanthe decora (Pollard) Greene]

Gentiana latidens (House) J.S. Pringle & Weakley, Balsam Mountain Gentian. Moist, often seeping, more or less open
sites on rocky slopes. September-October. Restricted to the higher mountains sof NC south of Asheville, NC (Haywood,
Jackson, Macon, and Transylvania counties). [= Q; < G. clausa— RAB, GW, K, W, X, Y, Z; < Dasystephana decora (Pollard) Small - S;
< Pneumonanthe clausa (Rafinesque) Greene; = G. saponaria var. latidens House]

# rl"_rl'_ul".ul"_-l'

Gentiana linearis Frélich, Narrowleaf Gentian. Openings in spruce-fir forests, bogs, at high elevations. September-
October. Mainly occurring in ne. United States and e. Canada, west to Lake Superior, and south (scattered) in the Appalachians
to sw. VA (in openings in spruce-fir forest near summit of Whitetop Mountain) and e. TN (Chester, Wofford, & Kral 1997). On
Mount LeConte (Sevier County, TN), G. linearis occurs in thin soils around high elevation outcrops of Anakeesta Slate. See
Pringle (1977) for extensive discussion of actual and putative southern occurrences of this species. [=C, F, G, K, Pa, W, WV, X, Y,
Z; = Pneumonanthe linearis (Frolich) Greene]

Gentiana pennelliana Fernald, Wiregrass Gentian. Pine flatwoods. December-March. Endemic to Panhandle FL. [= Gw,
WH; = Dasystephana tenuifolia (Rafinesque) Pennell — S] {add to synonymy X, Y, Z}

Gentiana puberulenta J.S. Pringle, Prairie Gentian. {habitats}. W. NY west to ND, south to KY, sc. TN (Coffee County)
(Chester, Wofford, & Kral 1997), LA, n. AR, and KS. Reports for WV are unconfirmed (Harmon, Ford-Werntz, & Grafton
2006). [=C, K, X,Y, Z; = G. puberula - F, G, misapplied; = Dasystephana puberula (Michaux) Small — S, misapplied]

Gentiana saponaria Linnaeus, Soapwort Gentian. Bogs, marshes, wet hardwood forests, other moist to wet habitats. Late
September-November. NY west to n. IL, south to Panhandle FL and e. TX. A peculiar form with very narrow leaves has been
found at several localities in Ashe and Watauga counties, NC and in the South Mountains, NC; it may warrant taxonomic
recognition after further study. [=RAB, C, GW, K, Pa, W, WH, X, Y, Z; > G. saponaria - F, G, WV; > G. cherokeensis (W.P. Lemmon)
Fernald — F, G; = G. saponaria var. saponaria — K; = Dasystephana saponaria (Linnaeus) Small — S; = Pneumonanthe saponaria (Linnaeus)
F.W. Schmidt]

Gentiana villosa Linnaeus, Striped Gentian. Upland forests, sandhill/pocosin ecotones. Late August-November. Se. PA
west to n. KY and w. TN, south to Panhandle FL and e. LA. [=RAB, C,F, G, K, Pa, W, WH, X, Y, Z; = Dasystephana villosa
(Linnaeus) Small — S; = Pneumonanthe villosa (Linnaeus) F.W. Schmidt]

r F F

352. LOGANIACEAE R. Brown ex Martius 1827 (Logania Family) [in GENTIANALES]

As here rather narrowly interpreted, Loganiaceae consists of 12 genera and about 420 species, herbs and subshrubs, of tropical,
subtropical, and warm temperate areas of the Old and New Worlds. Other genera in our area which have traditionally been
considered components of the Loganiaceae now are clearly better placed in the small families Tetrachondraceae (Polypremum),
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Gelsemiaceae (Gelsemium), and Scrophulariaceae (Buddleja), more closely related to other families (such as Rubiaceae) than to
Loganiaceae sensu stricto (Struwe, Albert, & Bremer 1994). The affinities of Spigelia appear to be with a small group of tropical
and subtropical genera, the largest of which is Strychnos. Struwe, Albert, & Bremer (1994) treated this group as the family
Strychnaceae, based on a cladistic analysis of data. A later, more thorough analysis suggested that Strychnaceae is best
recombined with Loganiaceae (Backlund, Oxelman, & Bremer 2000). References: Rogers (1986). [also see GELSEMIACEAE,
SCROPHULARIACEAE, and TETRACHONDRACEAE]

B Y o To o Y 1o SRS Gelsemium [see GELSEMIACEAE]
1 Herb.
2 Corolla funnelform, 0.1-0.2 CM 1ONG, WHITE ........ouiiiiiii ittt et b et b bbb et b e b et b e e bt et e e et e e bt ebe e enas Mitreola
2 Corolla tubular, 3-6 cm 10Ng, FeA AN YEIIOW ......cveveeiiieieiieiceee et eetese e e be e sese e s e st et eneste e esesenennens Spigelia

Mitreola Linnaeus 1758 (Miterwort)

A genus of about 6 species, herbs, tropical, subtropical, and warm temperate. References: Nelson (1980)=Y; Rogers (1986)=Z.

1 Leaves 2-8 cm long petiolate or sessile and tapering t0 @ CUNEALE DASE ..........coviiiiiiriiiiiiee e M. petiolata
1 Leaves 1-4 cm long, sessile, the base rounded.
2 Mature seed reticulate; mature capsule smooth to slightly and finely tuberculate; larger leaves ca. 4x as long as wide ......... M. angustifolia
2 Mature seed smooth; mature capsule markedly papillose-warty; larger leaves 1.5-2x as long as Wide...........cccceoeveevneinenenne M. sessilifolia

Mitreola angustifolia (Torrey & A. Gray) J.B. Nelson, Narrow-leaved Miterwort. Clay-based Carolina bays, other Coastal
Plain depressional wetlands. June-August. Se. SC south to n. FL, and west to s. AL and se. MS (Sorrie & Leonard 1999). [=
GW, WH, Y; < M. sessilifolia — K, Z; = Cynoctonum angustifolium (Torrey & A. Gray) Small — S]

Mitreola petiolata (J.F. Gmelin) Torrey & A. Gray, Caribbean Miterwort. Swamps, marshes, ditches, other wet habitats.
July-September; September-November. Se. VA south to FL and west to AR and c¢. TX, north in the interior to nw. GA and c. and
se. TN; Mexico, the West Indies, and n. South America. [= GW, K, WH, Y; = Cynoctonum mitreola (Linnaeus) Britton — RAB, C, F, G,
S]

Mitreola sessilifolia (J.F. Gmelin) G. Don, Small-leaved Miterwort. Wet savannas, pocosins, ditches, margins of limesink
depressions (dolines). Late June-August; September-October. Se. VA south to FL, west to e. TX, and in the Bahama Islands. [=
GW, WH, Y; = Cynoctonum sessilifolium J.F. Gmelin — RAB, C, F, G, S; < M. sessilifolia — K, Z (also see M. angustifolia)]

Spigelia Linnaeus 1753 (Pinkroot)

A genus of about 50 species, herbs, of tropical and warm temperate America. References: Gould (1996)=Z; Rogers (1986)=Y;
Weakley et al. (2011)=X.

1 Corolla scarlet on the outer surface, yellow 0N the INNE SUMTACE .........cuciiieiieci e S. marilandica
1 Corolla light pink to white on the outer and inner surfaces.
Corolla 36-50 mm long; pistil 24-27 mm long; sepals 8-11 mm long; inflorescence with 2-4 flowers; [of dolomitic glades of the southern

Ridge and Valley 0f Bibb €. AL .....coiiiiiieiiiiiieie ettt sa et e et seeseeteseese st e e s e ses e et et et e sae e esebenessessesensnnees S. alabamensis
2 Corolla 25-30 mm long; pistil 17-19 mm long; sepals 4-6 mm long; inflorescence with 3-8 flowers; [of pine savannas of Coastal Plain of
Panhandle FL and a0JACENT AL] ......cviuiiiiiieiieeie ettt b e b bbb bt ek e nb etk e b stk n b e S. gentianoides

Spigelia alabamensis (K. Gould) K.G. Mathews & Weakley. Dolostone glades. Endemic to Bibb County, AL (Gould
1996, Allison & Stevens 2001). [= X; =S. gentianoides Chapman ex Alphonse de Candolle var. alabamensis K. Gould - K, Z]

Spigelia gentianoides Chapman ex Alphonse de Candolle. Pine savannas. Endemic to FL Panhandle (Calhoun, Jackson,
and Washington counties) and adjacent AL (Geneva County). [= X; = S. gentianoides Chapman ex Alphonse de Candolle var.
gentianoides — K, Z; = S. gentianoides — S, Y (var. alabamensis not discovered at the time); < S. gentianoides — WH]

Spigelia marilandica (Linnaeus) Linnaeus, Pinkroot, Wormgrass. Woodlands and forests, usually on circumneutral soils.
May-June; late June-July. SC, sw. NC (Cherokee Co. and Macon Co.), and TN west to s. IN and OK, south to Panhandle FL and
TX; some floras allege its occurrence north to VA, MD, NJ, and PA. S. marilandica will likely be found in sw. VA. [=RAB, C,
F, G, K, S, W, WH]

o aF o

353. GELSEMIACEAE (G. Don) Struwe & V. Albert 1995 (Jessamine Family) [in GENTIANALES]
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A family of 2 genera and about 10 species, shrubs and vines, of tropical and warm temperate America, Africa, and Asia. There is
persuasive evidence that Gelsemium and Mostuea Didr., traditionally treated as part of a heterogeneous Loganiaceae, should be
accorded family status as Gelsemiaceae (Backlund, Oxelman, & Bremer 2000; Struwe, Albert, & Bremer 1994; Sennblad &
Bremer 1996). The Gelsemiaceae form a clade most closely related to the Apocynaceae (Backlund, Oxelman, & Bremer 2000).
References: Backlund, Oxelman, & Bremer (2000); Struwe, Albert, & Bremer (1994); Sennblad & Bremer (1996); Rogers (1986).

Gelsemium Antoine Laurent de Jussieu (Yellow Jessamine)

A genus of 3 species, vines, our 2 species in se. North America (and also Central America) and 1 species in e. Asia. References:
Wyatt et al. (1993); Duncan & Dejong (1964); Godfrey (1988); Rogers (1986)=2; GW.

1 Sepals acuminate apically, persistent on the fruit; capsule elliptical, 1.0-1.6 cm long, 6-8 mm broad, the tapering tip bearing a definite beak
about 3 mm long; seeds wingless; flowers odorless (rarely fragrant), usually golden-yellow.............cccoeiiiiiniiiiniiienceees G. rankinii

1 Sepals obtuse to broadly acute, not persistent on the fruit; capsule oblong, 1.5-2.5 cm long, 8-12 mm broad, very abruptly narrowed to a beak
1.5-2 mm long; seeds with a prominent membranous wing sharply differentiated from the body of the seed; flowers fragrant, usually lemon-
WRITOW ..tttk bt b b £ e b e b e R £ 4 e R £ e E £ 4E £ R £ AR e £ e R £ AR e R £ R £ R SR £ A SR e R £ b e EeE oAb e R e eE oA £ e R e eE e Rt e b e R Rt b e R e bt b et G. sempervirens

Gelsemium rankinii Small, Swamp Jessamine. Swamps of blackwater rivers, restricted in NC to the se. corner of the state,
most notably the swamps of the Waccamaw and Black rivers. March-April; September-October. Se. NC south through SC and
GA to the FL Panhandle, and west to e. LA. See Wyatt et al. (1993) and Duncan & Dejong (1964) for extensive discussions of
morphology, habitat, pollination, genetics, distribution, and evolutionary relationships of our 2 species of Gelsemium. [=RAB,
GW, K, S, WH, 7]

Gelsemium sempervirens (Linnaeus) St. Hilaire, Carolina Jessamine. In a wide range of habitats, from swamp forests to dry
uplands and thickets, also commonly planted as an ornamental. March-early May; September-November. VA, se. TN, and AR
south to ¢. peninsular FL and e. TX; disjunct in Guatemala and Mexico (Chiapas, Oaxaca, Puebla, and Veracruz). Jessamine
climbs to the tops of trees. [=RAB, F, G, GW, K, S, W, WH, Z]

354. APOCYNACEAE A.L. de Jussieu 1789 (Dogbane Family) [in GENTIANALES]

As here circumscribed including the Asclepiadaceae, a family of about 480 genera and about 4800 species, lianas, shrubs, herbs,
and trees, widespread in tropical and temperate areas. There appears to be overwhelming evidence favoring the combination of
the Asclepiadaceae into the Apocynaceae; see, for instance, Rosatti (1989), Sennblad & Bremer (1996), and many others.
References: Rosatti (1989); Liede (1997a).

1 Plant erect or trailing (but not twining), herbaceous or woody.
2 Plant a woody shrub or trailing woody vine.

3 Plant rhizomatous, suffrutescent, < 4 dm tall; leaves narrowly to broadly ovate; flowers blue, lavender, or white............c.cccccceenene Vinca
3 Plant erect, > 4 dm tall; leaves either lanceolate or elliptic; flowers yellow, white, pink, or red.
4 Flowers yellow; shrub 4-12 dm tall, with only a few wand-like branches; [very rare waif in our area]...........cccocvvvervrrervenne. Angadenia
4 Flowers white, pink, or red; shrub 10-40 dm tall, much branched from the base; [commonly cultivated in our area (and sometimes
persistent), particularly NEAr the COASL] ..........u ittt e ettt b et be b ene s Nerium
2 Plantan herb.
5 Flowers with conspicuous corona; follicles not paired; seeds With COMa PreSENt ...........covoiiiiriiiiereise s Asclepias
5 Flowers lacking corona; follicles paired (occasionally single by abortion); seeds with coma absent (Catharanthus, Amsonia) or present
(Apocynum).
6 Leaves alternate (rarely a few on @ plant SUDOPPOSITE) .....c.erueiruiiieiiiiieierieie ettt Amsonia

6 Leaves opposite.
7  Flower < 8 mm across; paired follicles pendent, 10-22 cm long; seeds with coma; mature plants normally > 7 dm tall.... Apocynum
7 Flower > 20 mm across; paired follicles erect, 1.5-2.5 cm long; seeds lacking coma; mature plants 2-6 dm tall.......... Catharanthus

1 Plant twining, herbaceous or woody.
8 Leaves cordate at base, ovate to broadly lanceolate, < 4x as long as wide.
9 Plants in flower.
10 Petals white; gynostegial corona > ¥ as as long as the corolla 10hes..............cccciiiiiiineie e Cynanchum
10 Petals purple-black, brown, yellow, yellow-green, cream, or maroon (white in Matelea baldwyniana); gynostegial corona < %2 as
long as the corolla lobes.
12 Corolla lobes glabrous on the outer surface; dorsal anther appendages laminar; carpels smooth and angled...................... Gonolobus
12 Corolla lobes glandular-puberulent or puberulent on the outer surface; dorsal anther appendages absent; carpels muricate
(Matelea) or smooth (Vincetoxicum).

13 Corolla lobes (5-) 6-18 mm long, purple-black, brown, maroon, yellow, yellow-green, cream, or white...............ccccoeuee. Matelea
13 Corolla lobes, 1.5-4.5 mm long, purple-black, brown, 0r MarooN ... Vincetoxicum
9 Plants in fruit.
13 FOIICIES MUFICALE ...ttt ettt b bbbttt b e e e st b e e e e H £ b e R e b e b2 b £ 44 £ e b e b e R £ e b e s e b e ee e R £ e b e ne e bt e b e b e bt et et e sb e e ebe s Matelea
13 Follicles smooth and angled.
14 Leaves cordate, broadly rounded, tapering abruptly to an acute, obtuse, or apiculate apeX.........ccoccvvvereervrerisereierereeenns Gonolobus
14 Leaves deeply cordate, tapering steadily to an acuminate apex.
15 Corona a fleShy, I0DEA CUP ....oveiiiieicics ettt et et e e e b e e seseen e eteneeneeteneans Cynanchum

15 Corona nearly as long as to longer than the corolla lobes Vincetoxicum
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8 Leaves not cordate at base (cuneate or rounded), ovate, lanceolate, or linear, > 1.5x as long as wide
16 Leaves linear, the margins parallel
17 Leaves petiolate; calyx lobes deltoid, obtuse, ca. 1 mm long; leaves petiolate, not reflexed, often caducous; follicle 1-3 mm in

diameter; [OF SE. SC ANG SOULN.......couiuiiiiieiiiite ettt b et b b e b e bbb et e s b et e b e b e st e b e s e e bt e b e be et e neebeebe e ebebeneas Orthosia
17 Leaves sessile; calyx lobes lanceolate, acute, (1.3-) 1.5-2.5 mm long; leaves sessile, reflexed, persistent; follicle 6-7 mm in diameter;
oL LT\ O Ty 1o Yo U1 1 3 RS RPSSSSRRSR Seutera

16 Leaves ovate to lanceolate.
18 Flowers brownish-purple, with a corona of narrow segments; fruit 10-15 cm long, > 5 mm in diameter; leaves obtuse to acute at the
tip (rarely SIGhtly ACUMINALE).........c.euiiiieiii it b ket bbb bbbkttt enens Periploca
18 Flowers white to creamy yellow, lacking a corona; fruit 10-25 cm long, 1-2 mm in diameter; leaves acuminate at the tip
19 Corolla lobes 3-4 mm long, acute, reflexed, pale yellow; leaves subcoriaceous; [native, common]...........cccccveerininae Thrysanthella
19 Corolla lobes 8-12 mm long, rounded, spreading, white; leaves coriaceous; [alien, commonly planted, rarely persistent or
SPITEAAING] ettt ettt sttt b et bt h bt b b e b bR R £ R E AR R AR AR R R AR R R £ bt e Rt b et b b b ne et r e Trachelospermum

Amsonia Walter 1788 (Blue-stars)
[by Bruce A. Sorrie and Alan. S. Weakley]
A genus of about 20 species, herbs, of temperate North America and Japan. References: Woodson (1928)=Z.

1 Corolla glabrous on the outer surface; stem pubescent (A. ciliata) or glabrous (A. rigida); [of the Coastal Plain from se. and sc. NC

southward].
2 Leaves linear to lanceolate, the lower leaves 4-30% as long as wide, the upper leaves 1mm or less wide; [of dry, sandy habitats, such as
SANANTTIS] ...ttt b ettt b bt h b bt bt s e b e s e e R e e b e £ R £ b e R £ b e A A e E £ e b e £ e R £ b oA £ AR e AR SR £ eE oA £ e R e AR e R e e b e R Rt b b e e b et eb e b et b nan A. ciliata
2 Leaves elliptic, the lower and upper mostly 3-5x as long as wide, all leaves > 5 mm wide; [of seasonally flooded depression wetlands and
L0 I ] 1 T=] Ty To S OSSOSO A. rigida
1 Corolla pubescent on the outer surface; stem glabrous; [more widespread in our area].
3 FOIICIES PUDBSCENL ...ttt bbb bbb bt bbb bbbttt e bt A. ludoviciana

3 Follicles glabrous.
4 Leaf blades ovate to oblong-lanceolate, 1-6 cm wide; inflorescence dense, many-flowered; leaves glabrous, glaucous beneath. ................
............................................................................................................................................... A. tabernaemontana var. tabernaemontana
4 Leaf blades lanceolate to linear-lanceolate, 1-3 cm wide; inflorescence loose, few-flowered; leaves pubescent (glabrate in age) ..............
............................................................................................................................................................ A. tabernaemontana var. gattingeri

Amsonia ciliata Walter, Sandhills Bluestar. Sandhills. April; September-October. Two varieties have been traditionally
recognized since the monograph of Woodson (1928), var. ciliata (leaves strongly heteromorphic, the lower leaves lanceolate, 4-
10 mm wide (mostly 4-15x as long as wide), the upper about 1 mm wide; inflorescence barely held above the foliage) and var.
tenuifolia (leaves slightly or not at all heteromorphic, the lower leaves linear, 1-3 mm wide (mostly 15-30% as long as wide), the
upper < 1 mm wide; inflorescence usually held well above the foliage). They do not seem to be clearly separable
morphologically, and their distributions are very largely overlapping, suggesting that they are merely forms. Se. NC south to c.
peninsular FL, west to ¢. and s. AL; disjunct in Ozark-Ouachita highlands of sc. MO, w. AR, and se. OK. [= RAB, WH; > A.
ciliata Walter var. ciliata- K, S, Z; > A. ciliata Walter var. tenuifolia (Rafinesque) Woodson - K; > A. ciliata var. filifolia Wood - F, G, S; >
A. ciliata var. tenuifolium — Z, misspelling]

Amsonia glaberrima Woodson. {habitat}. MS, LA. [=Z; < A. tabernaemontana var. tabernaemontana — K; < A. amsonia — S]

Amsonia ludoviciana Vail, Louisiana Bluestar. Open woodlands around outcrops of Lithonia granitic gneiss, {other
habitats}. So far as is known, endemic to LA, MS and GA; not native or naturalized in SC, contrary to Kartesz (1999). [=GW, K,
S, 7]

Amsonia rigida Shuttleworth ex Small, Stiff Bluestar, Pond Bluestar. Seasonally flooded depression wetlands and moist
pinelands. S. GA to n. peninsular FL, west to s. MS. [= GW, K, S, Z; < A. tabernaemontana — WH]

_.r'_."_a-.'.':

Amsonia tabernaemontana Walter var. gattingeri Woodson. Mt (GA): rich forests, rocky forests, riverside scours; rare.
IL, MO, and se. KS south to ne. TX, and apparently disjunct in the Interior Low Plateau of sc. KY, c. TN (Chester, Wofford, &
Kral 1997), and in n. GA. [=F, K, Z; < A. tabernaemontana — C, GW, W; < A. salicifolia Pursh - S]

Amsonia tabernaemontana Walter var. tabernaemontana, Wideleaf Blue-stars. Mt (GA, NC, SC), Pd (DE*, GA, NC, SC,
VA), Cp (GA, NC, SC, VA): floodplain forests, moist, rich slope forests; common (uncommon in DE and VA, uncommon in
Mountains). April; August-September. Se. VA west to s. IL, MO, and KA, south to GA, LA, e. OK, and TX. The varieties
tabernaemontana and salicifolia, while strikingly different in their extreme expressions, have nearly the same distribution and do
intergrade; they are probably not worthy of recognition. [=C, G, W; > A. tabernaemontana var. tabernaemontana - RAB, G, K, Z; > A.



APOCYNACEAE 845
tabernaemontana var. salicifolia (Pursh) Woodson — RAB, G, K, Z; < A. tabernaemontana — C, GW, Pa, W; < A. amsonia (Linnaeus) Britton —
S; < A. salicifolia Pursh — S (also see var. gattingeri)]

Angadenia Miers 1878 (Pineland Allamanda)
A genus of 2 species, woody vines, of Florida and the West Indies.

*  Angadenia berteroi (Alphonse de Candolle) Miers, Pineland Golden-trumpet, Pineland Allamanda, Lice-root. Cp (NC):
disturbed, acid, peaty soil; rare, native of s. FL, the Bahamas, Cuba, and Hispaniola. The only record in our area is from an
agricultural experiment station near Wenona, Washington County, NC (Hayes 1946), where presumably introduced via cattle; the
species has probably not persisted in our area. [= K; > Rhabdadenia corallicola Small — S]

Apocynum Linnaeus 1753 (Dogbane, Indian-hemp)

A genus of about 12 species, herbs, of temperate e. and c. Asia and North America. References: Woodson (1930)=Z.

1 Corolla 5-10 mm long, pink or white with pink veins, the lobes spreading or recurved.

2 Leaves drooping; corolla ca. 3x as long as the calyx lobes ... ....A. androsaemifolium

2 Leaves spreading; corolla ca. 2x as 10ng as the CAlYX T0DES ..o s A. xfloribundum
1 Corolla 3-6 mm long, white, greenish, or yellowish, the lobes erect or slightly outcurved.

3 Leaves of the main stem with petioles 5-10 mm long; leaf base cuneate to rounded; [widespread in our area]...........cccccuen... A. cannabinum

3 Leaves of the main stem sessile or on petioles to 3 mm long; leaf base rounded or cordate; [of VA and WV northward]........... A. sibiricum

Apocynum androsaemifolium Linnaeus, Spreading Dogbane. Mt (GA, NC, VA, WV), Pd (DE, GA, VA), Cp (DE):
forests, woodlands, roadsides, pastures; common (rare in DE). June-August; September-October. NL (Newfoundland) to BC
southtow. NC, ¢. GA, TX, and AZ. [=RAB, C, F, K, Pa, S, W; > A. androsaemifolium var. androsaemifolium - G, Z; > A.
androsaemifolium var. glabrum Macoun — G; > A. androsaemifolium var. incanum A. deCandolle — Z]

Apocynum cannabinum Linnaeus, Hemp Dogbane, Indian-hemp. Cp (DE, GA, NC, SC, VA), Pd (DE, GA, NC, SC, VA),
Mt (GA, NC, SC, VA, WV): forests, woodlands, roadsides, pastures; common. May-July; September-October. QC, MB, and
WA south to FL, TX, CA. [=RAB, C, S, W; > A. cannabinum var. cannabinum — F, G; > A. cannabinum var. pubescens (Mitchell)
Woodson - F, G, Z; > A. cannabinum var. nemorale (G.S. Miller) Fernald — F; > A. cannabinum var. glaberrimum A. de Candolle - G, Z; > A.
cannabinum var. greeneanum (Béguinot & Belosersky) Woodson — Z; < A. cannabinum — K, Pa]

F o o g

Apocynum xfloribundum Greene (pro sp.) [A. androsaemifolium x cannabinum]. Forests, woodlands, roadsides, pastures.
June-July; September-October. Sometimes occurring in populations seemingly lacking one or both parents. [=C, K; = A. medium
Greene — RAB, F, S, W; > A. medium var. medium — Z]

Apocynum sibiricum Jacquin. Forests, woodlands, riverside scour areas, roadsides, pastures. July-September; September-
October. NL (Newfoundland) and BC south to e. VA, w. VA, WV, and MO. A. sibiricum var. cordigerum has been found in
Kent County, MD (Steury, Tyndall, & Cooley 1996). [=C, W; > A. sibiricum var. sibiricum - F, G; > A. sibiricum var. cordigerum
(Greene) Fernald — F, G; < A. cannabinum — K, Pa; > A. hypericifolium Aiton var. hypericifolium — Z; > A. hypericifolium Aiton var. cordigerum
(Greene) Béguinot & Belosersky — Z]

Asclepias Linnaeus 1753 (Milkweed)

A genus of about 100 species, herbs, temperate and tropical, of North and Central America. References: Woodson (1954)=Z; Turner
(2009b)=Y; Farmer & Bell (1985)=X.

1 Sap clear; leaves alternate; cOrolla 0range t0 YEIIOW ........c.oiieiiiieiiiice e et se et e se st e s s e s e s e nteseesesae e enn Key A
1 Sap milky (the milkiness often difficult to show in A. verticillata, which has numerous, whorled, linear leaves); leaves opposite, subopposite,
or whorled; flowers orange, red, white, cream, green, pink, or purple.

2 Leaves lINear, > 10X S 10NG 8S WIE.........ccueiuiuiieerietetesieesesessestesesteseesesaesessessesesseseesessesessesessessesessessasesseseesessesessessaseseesesseseesessesessesnse Key B
2 Leaves lanceolate, ovate, or elliptic, < 1-5 (-10)x as long as wide.
3 Leaves sessile, subsessile, or with Petioles 10 3 MM TONQ ......c.oiiiiiiiii et Key C

3 Leaves with petioles (3-) 5-20 mm long.
B PIANES TN FIOWET ...ttt bbbt b et h bbb b e b e e b £ e b e £ e bt b e R £ b e R b e b e AE e R £ e b e e e R £ e b e s bbb e b e et et et e et et ebenan
4 Plants in fruit (or sterile)
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Key A — milkweeds with clear sap and alternate leaves

1 Leaves cuneate at the base; leaves usually obovate to oblanceolate (widest beyond the middle); [s. NH west to OH, south to Panhandle FL

and . TX WideSPread BaSIWAIT] ........c.ceiveirieiiiierisieieestesee e sae et e e et ste st e seste e esesbesessessesesseseetesaeressesaenesseneeseneenees A. tuberosa var. tuberosa
1 Leaves cordate to hastate at the base; leaves usually lanceolate, ovate, or elliptic (widest at or below the middle).
2 Leaf margins flat; leaves widest toward the base; [PA, WV, KY, TN, MS westward]..........cccccvcvvrcrrerrriereeienerenens A. tuberosa var. interior

2 Leaf margins usually crisped; leaves widest near the middle; [of se. Coastal Plain, se. VA south to s. FL, west t0 s. MS].......cccoovvvrievrinnene.
..................................................................................................................................................................................... A. tuberosa var. rolfsii

Key B — milkweeds with milky sap, with linear leaves opposite, subopposite, or whorled

1 Leaves either mostly in whorls of 3-6 (sometimes some nodes with merely opposite leaves), or subopposite (the leaves more-or-less paired
but separated by 0.5-3 mm); corolla whitish or greenish, usually suffused with rose-purple (especially at the tips of the corolla lobes).
2 Leaves mostly in whorls of 3-6 (sometimes some nodes with merely opposite leaves); leaves 1.5-7 cm long, 1-2 mm wide; seeds ca. 5 mm
long, the coma ca. 2.5 cm long; milky sap often difficult t0 SNOW...........cociiiiiiiicc e A. verticillata
2 Leaves subopposite (the leaves more-or-less paired but separated by 0.5-3 mm); leaves (3-) 5-18 cm long, (1-) 2-10 mm wide; seeds ca. 7-
11 mm long, the coma 3-5 cm long; milky sap obvious and profuse.
3 Umbel 1, terminal; corona 5-7 mm in diameter; horns present, about as long as the hood; hoods ca. 2-4 mm long, surpassing the anther
heads; [dry pinelands of the COASTAl PIAINT ..........cciiiiiiiiiieeee ettt A. michauxii
3 Umbels 1-4, terminal and from upper nodes; corona 2-3 mm in diameter; horns absent; hoods ca. 2 mm long, surpassed by the anther
heads; [either wet pinelands of the Coastal Plain or dry glades or woodlands].
4 Pedicels with spreading hairs; umbels 2-10, each with up to 30-100 flowers; leaves minutely scabrous; [dry glades or woodlands,

known from the Mountains of nw. GA, €. TN, W. WV WESTWAIT] .......ccceruiiriririirieiieriseiee st A. hirtella
4 Pedicels with incurved hairs; umbels 1-6, each with 10-30 flowers; leaves glabrous or nearly so; [wet pinelands of the Coastal Plain]
............................................................................................................................................................................................ A. longifolia

1 Leaves opposite; corolla as above, or creamy yellow, purple, or orange-red.

5 Leaves 2.5-4.5 cm long, puberulent beneath, sessile; corolla lobes erect, creamy yellow to dull or greenish white, 7-10 mm long; plant 1-4
dm tall; [dryish pinelands of the COaStal PIAINT ...........ciiiiiiiiiie ettt bbbt A. pedicellata

5 Leaves 5-20 cm long, glabrous or glabrate beneath (rarely puberulent), sessile to petiolate; corolla lobes reflexed, either orange-red or
usually with at least some purple (rarely merely whitish or greenish), 3-7 mm long (except 8-11 mm long in the orange-red A. lanceolata);
plant 1-15 dm tall; [collectively of various habitats].

6 Leaves with petioles 1-10 mm long; leaves 5-15 mm wide; plants 5-15 dm tall.
7 Petiole 4-10 mm long; corolla pink (rarely white), the lobes 3-5.5 mm long; hoods 1-2 mm long; horns longer than the hoods;

[mostly of the Mountains and PiedmMONt]..........ccccuieeiiiiriiiceee e s A. incarnata var. incarnata
7 Petiole 1-3 mm long; corolla orange-red, the lobes 8-11 mm long; hoods 5-6 mm long; horns slightly shorter than the hoods; [of the
COASEAI PLAINT ...t bbbttt b bbbt b bbbttt bbbt A. lanceolata

6 Leaves with petioles 0-1 mm long; leaves 1-7 mm wide; plants 1-7 dm tall.
8 Leaves 1-2 mm wide; each hood with 2 erect, acuminate, marginal teeth on the inner side (adjoining the anther heads) ....... A. cinerea
8 Leaves 3-7 mm wide; each hood truncate, lacking prominent marginal teeth.
9 Umbel 1, terminal; corona 5-7 mm in diameter; horns present, about as long as the hood; hoods ca. 2-4 mm long, surpassing the
anther heads; [Ary PINEIANGS] ........c.ciiiii it bbbttt ettt A. michauxii
9 Umbels 1-4, terminal and from upper nodes; corona 2-3 mm in diameter; horns absent; hoods ca. 2 mm long, surpassed by the
anther heads; [either of wet pinelands of the Coastal Plain or dry glades or woodlands].
10 Pedicels with spreading hairs; umbels 2-10, each with up to 30-100 flowers; leaves minutely scabrous; [dry glades or

woodlands, east t0 NW. GA, TN, N0 WV ..ottt sttt et e e e e etesaenesseneanens A. hirtella
10 Pedicels with incurved hairs; umbels 1-6, each with 10-30 flowers; leaves glabrous or nearly so; [wet pinelands of the Coastal
[ UL 0 [ OO TSSO ST U PO PRT PSRV A. longifolia

Key C — milkweeds with milky sap, with sessile, nonlinear leaves

1 Leaves 2-5 cm long, 0.3-1.0 cm wide; corolla lobes erect, creamy yellow to greenish white, 7-10 mm long; plant 1-4 dm tall; [of dryish
pinelands of the Coastal PIain O NC AN SCJ .......c.iiiiiiiieee ettt bbbt se et ettt et e b A. pedicellata
1 Leaves 3-30 cm long, 0.5-11 cm wide (not simultaneously < 5 ¢cm long and < 1 cm wide); corolla lobes reflexed, either orange-red, purple,
pink, or green, 5-15 mm long; plant 2-10 dm tall; [collectively of various habitats, including dryish pinelands of the Coastal Plain].
2 Leaves cordate-clasping at base, 3-10 cm wide, 1-2x as long as wide; stem and leaves glabrous and usually also glaucous.
3 Plant erect, the stems 4-10 dm long, the leaves perpendicular to the stem thus in a plane parallel to the ground; corolla lobes 7-11 mm
long; inflorescence solitary, terminal (rarely a second from an upper node); corona 5-8 mm across; [widespread].......... A. amplexicaulis
3 Plant prostrate or decumbent, the stems 2-7 dm long, the leaves perpendicular to the stem and thus perpendicular to the ground as well;
corolla lobes 5-6.5 mm long; inflorescences 2-6 from upper nodes; corona 3-5 mm across; [of dry pinelands of the Coastal Plain] ..........
............................................................................................................................................................................................... A. humistrata
2 Leaves cuneate to rounded at base, 1-6 cm wide, (1-) 1.5-6x as long as wide; stem and leaves pubescent to glabrate.

4 Corolla lobes 12-15 mm long, greenish-yellow; flowers 3-6 (-8) per Umbel............cccociiiiiinniiiic e A. connivens
4 Corolla lobes 6-9 mm long, reddish-purple or pale green; flowers > 7 per umbel.
5 Leaves lanceolate, acuminate at the apex; corolla reddish purple, the lobes 7-9 mm long; [of Coastal Plain wetlands].............. A. rubra

5 Leaves orbicular to oblong, rounded at the apex; corolla pale green, the lobes 6-7 mm long; [of dry habitats primarily in the
Piedmont and Mountains (rarely in the Coastal PIAIN)] .........cccoruriiiiiiiiiieei et A. viridiflora
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Key D — milkweeds with milky sap, with petiolate, nonlinear leaves, in flower

1 Corolla greenish, either pale green or yellowish green.

2 Leaves subopposite; corolla 10DeS 13-15 MM IONG ......ciiieiiieiiiieisiee e see et te e reste e st e eseseesesteseesesseseesessesesseneesesseeess A. viridis
2 Leaves opposite; corolla lobes 6-10 mm long.
3 Corona 2-3 mm across; corolla lobes pale green, 6-7 mm long; [of various provinces, primarily of the Piedmont] ............... A. viridiflora
3 Corona 5-9 mm across; corolla lobes yellowish green, 9-10 mm long; [strictly of the Coastal Plain, of NC and SC, and southward].
4 Hoods ca. 6 mm long, about 2x as long as the anther heads; stem and leaves densely tomentulose............cooeovevenccininnne A. obovata
4 Hoods ca. 4 mm long, scarcely exceeding the anther heads; stem and leaves softly puberulent................ccoeoivniiicinns A. tomentosa

1 Corolla pink, purple, or white.
5 Hoods about as long as the anther heads; horns 1.5-2x as long as the hood, exserted well beyond the hood.
6 Hood opening truncate, the hood therefore beaker-shaped; corolla lobes 8-12 mm long; [primarily of mesic forests of the Mountains] ....
.................................................................................................................................................................................................... A. exaltata
6 Hood opening very oblique, the hood therefore scoop-shaped; corolla lobes 2.5-6 mm long; [primarily of wetlands of various
provinces].
7 Plants 3-5 dm tall; corolla lobes usually white (rarely slightly pink); leaves glabrous beneath; [of the Coastal Plain of SCJ...................
.............................................................................................................................................................................................. A. perennis
7 Plants 5-15 dm tall; corolla lobes rose to purple (rarely white); leaves pubescent to glabrate beneath; [collectively widespread].
8 Stems and leaves sparsely pubescent to glabrescent; leaves narrow, the base obtuse to truncate, the apex long-acuminate; plants

uSUAITY MUCK BIrANCNEM. ..ot A. incarnata var. incarnata
8 Stems and leaves moderately to densely pubescent; leaves broader, the base rounded to subcordate, the apex acute to short-
acuminate; plants usually relatively SEFCE ..o A. incarnata var. pulchra

5 Hoods distinctly longer than the anther heads; horns 0.5-1x as long as the hood, not conspicuously exserted beyond the hood.
9 Lower leaf surface pubescent over the surface.
10 Hood margin irregular but not with a sharp tooth; corolla purplish-rose; plants 4-10 dm tall ...A. purpurascens
10 Hood margin with a single, ascending, triangular tooth; corolla rose or greenish-white; plants (5-) 8-20 dm tall ................... A. syriaca
9  Lowver leaf surface glabrous to sparsely pubescent along the midvein only.
11 Hood opening very oblique, the hood therefore scoop-shaped, and also with 2 prominent lateral teeth; corolla pink to greenish (rarely
WHILE); PIANES 2-5 UM TAIL......eiiiitic bbbttt b et A. quadrifolia
11 Hood opening truncate and constricted, and lacking prominent teeth; corolla white (often pink at the "waist"); plants 3-12 dm tall......
................. A. variegata

Key E — milkweeds with milky sap, with petiolate, nonlinear leaves, in fruit (or sterile)

1 LBAVES SUDOPPOSIE. .....eucvteiiteteitetet etttk b ke e bbb b E £ b bR £ £ bR £ R E AR bRt b bbbkt b s A. viridis
1 Leaves opposite (or apparently whorled in A. quadrifolia).
2 Follicle pendant; seeds without a coma; [of swamp forests of SC and southward]..............cccoeeiiiniiinniii e A. perennis
2 Follicle erect; seeds with a coma; [collectively widespread].
3 Leaf-bearing nodes 3-4, the upper and lower opposite, the middle with a whorl of 4 1eaves .............ccccoiieieiniiinnscene A. quadrifolia
3 Leaf-bearing nodes 3-many, all opposite.
4 Follicle slightly t0 SrONGIY MUIICALE ......c.c.viieiiiiiiiitiie ettt bbbttt A. syriaca
4 Follicle smooth.
5  Lower leaf surface glabrous, or pubescent on the midrib ONIY ... A. exaltata

5 Lower leaf surface pubescent.
6 Leaves lanceolate, 4-10x as long as wide.
7 Leaves coriaceous, 3-10 cm long, 1.5-4.5 cm wide; corolla pale green; [of dry upland situations] ...........cccccceevn. A. viridiflora
7 Leaves herbaceous, 6-15 cm long, 2-7 cm wide; corolla rose; [of moist to wetland situations].
8 Stems and leaves sparsely pubescent to glabrescent; leaves narrow, the base obtuse to truncate, the apex long-acuminate;
plants usually much branched A. incarnata var. incarnata
8 Stems and leaves moderately to densely pubescent; leaves broader, the base rounded to subcordate, the apex acute to
short-acuminate; plants usually relatively StrCt ..o A. incarnata var. pulchra
6 Leaves ovate to elliptic, 1.5-4x as long as wide.
9 Stem moderately to densely pubescent; plants 1.5-5 (-7) dm tall; [of xeric pinelands of the Coastal Plain of NC, SC, and

southward].
10 Stem and leaves densely tomentulose; 16aVES MUCTONALE. .........cveviieririirietireeeeie et ste ettt se et sre e sseeenens A. obovata
10 Stem and leaves softly puberulent; 16aves apiCUIALE. ...........cc.evviiriiiiieciee s A. tomentosa
9 Stem glabrous to pubescent in lines only; plants 2-12 dm tall; [collectively of various habitats throughout our area].
11 Lower leaf surface densely puberulent; [primarily of moist to wet habitats]..........ccccoooceonnviiiiiccine A. purpurascens
11 Lower leaf surface slightly pubescent; [primarily of moist to dry habitats].
12 Leaves 4-9 cm wide, aCUMINALE At the GPEX........ceiriiieiriiiirieie et A. variegata
12 Leaves 1-6 cm wide, mostly ObtUSE at the BPEX.........cciiiiiiiciicc e A. viridiflora

Asclepias amplexicaulis J.E. Smith, Clasping Milkweed. Sandhills, other dry woodlands of various types. May-July; June-
August. NH and NY west to MN, 1A, and KS, south to c. peninsular. FL, west to e. TX. The flowers have a fragrance or cloves
and roses. [=RAB, C,F, G, K, Pa, S, W, WH, Z]

Asclepias cinerea Walter, Carolina Milkweed. Pine savannas. June-July; August-September. Se. SC south to n. peninsular
FL, west to Panhandle FL. [=RAB, K, S, WH, Z]
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Asclepias connivens Baldwin, Largeflower Milkweed. Wet pine flatwoods. July-August. Se. SC (McMillan et al. 2002)
south to s. FL, west to Santa Rosa County, FL. [= GW, K, WH, Z; = Anantherix connivens (Baldwin) Feay — S]
*  Asclepias curassavica Linnaeus, Scarlet Milkweed. Disturbed areas; native of tropical America, cultivated as an ornamental and sometimes
slightly persistent. Kartesz (1999) reports it for TN. [= K, WH, Z] {not yet keyed}

R R

Asclepias curtissii A. Gray, Curtiss’s Milkweed. Scrub. Endemic to FL, from Clay County south to s. peninsular FL. [= K, WH, Z; =
Oxypteryx curtissii (A. Gray) Small — S] {not yet keyed}

Asclepias exaltata Linnaeus, Tall Milkweed. Moist forests, slopes, and forest margins. June-July; August-September. ME
and s. ON west to MN and IA, south to n. GA, n. AL (Schotz 2009). e. and c. TN (Chester, Wofford, & Kral 1997), KY, and IL.
[=RAB, C,F, G, K, Pa, S, W, Z]

Asclepias feayi Chapman ex A. Gray, Feay’s Milkweed. Sandhills, scrubby pine flatwoods. Endemic to FL, from Clay County south to s.
peninsular FL. [= K, WH, Z; = Asclepiodella feayi (Chapman ex A. Gray) Small — S] {not yet keyed}

Asclepias hirtella (Pennell) Woodson, Barrens Milkweed. Limestone glades, prairies. MI, WI, and MN south to w. WV
(Mason County), KY, e. TN (Bradley County) (Chester, Wofford, & Kral 1997), nw. GA (Jones & Coile 1988), AR, w. LA, and
e. TX. This species of midwestern prairies and barrens that closely resembles A. longifolia. The two taxa have sometimes been
treated as distinct only at the rank of subspecies (see synonymy) or as “very distinct varieties” (Turner 2009). [=C,F, K, Z; =
Acerates hirtella Pennell — S; = Asclepias longifolia Michaux ssp. hirtella (Pennell) J. Farmer & C.R. Bell — X; = Asclepias longifolia var.
hirtella (Pennell) B.L. Turner — Y]

Asclepias humistrata Walter, Fleshy Milkweed. Sandhills. May-June; June-July. E. NC south to s. FL, west to e. LA. [=
RAB, K, S, WH, Z]

'R EE

Asclepias incarnata Linnaeus var. incarnata, Western Swamp Milkweed. Swamps, marshes, especially over limestone or
calcareous shale. July-September; August-October. ME and s. QC west to MB, south to VA, s. TN (Chester, Wofford, & Kral
1997), AR, TX, and CO; disjunct from n. FL south to s. FL; disjunct in TX, NM, and UT. The distribution is peculiar. [=C,F, G,
GW; = Asclepias incarnata ssp. incarnata — RAB, K, Pa, W, Z; = Asclepias incarnata — S; < Asclepias incarnata — WH]

Asclepias incarnata Linnaeus var. pulchra (Ehrhart ex Willdenow) Persoon, Eastern Swamp Milkweed. Marshes, bogs,
swamps. July-September; August-October. NS and ME south to e. NC, w. SC, GA, and e. TN (Chester, Wofford, & Kral 1997).
[=C, F, G, GW; = Asclepias incarnata ssp. pulchra (Ehrhart ex Willdenow) Woodson — RAB, K, Pa, W, Z; = Asclepias pulchra Ehrhart ex
Willdenow - S]

Asclepias lanceolata Walter, Few-flower Milkweed. Swamps, fresh to slightly brackish marshes, wet pine savannas. June-
August; August-September. NJ south to s. FL, west to e. TX. [=RAB, C, GW, K, S, WH, Z; > Asclepias lanceolata var. lanceolata - F,
G; > Asclepias lanceolata var. paupercula (Michaux) Fernald - F, G]

Asclepias longifolia Michaux, Longleaf Milkweed, Savanna Milkweed. Wet pine savannas. May-June; June-July. DE
(formerly) south to s. FL, west to e. TX. A. longifolia and A. hirtella are closely related; the two taxa have sometimes been
treated as distinct only at the rank of subspecies (see synonymy) or as “very distinct varieties” (Turner 2009). [=RAB, C, F, GW,
K, WH, Z; = Acerates longifolia (Michaux) Elliott — G; ? Acerates floridana (Lamarck) A.S. Hitchcock — S; = Asclepias longifolia var. longifolia
- Y; = Asclepias longifolia ssp. longifolia — X]

Asclepias michauxii Decaisne, Michaux's Milkweed. Pine savannas. May. S. SC south to peninsular FL, west to e. LA. [=
RAB, K, S, WH, Z]

Asclepias obovata Elliott, Pineland Milkweed. Sandhills. June-September. Se. SC south to Panhandle FL, west to AR and
TX. [RAB, K, S, WH, 7]
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Asclepias pedicellata Walter, Stalked Milkweed, Savanna Milkweed. Dry pine savannas. July-August. Se. NC south to s.
FL and Panhandle FL. This species generally occurs in small populations of widely scattered individuals; populations of more
than 50 individuals are rare. [= RAB, GW, K, WH, Z; = Podostigma pedicellata (Walter) Vail — S]

Asclepias perennis Walter, Smoothseed Milkweed, Swampforest Milkweed. Swamp forests. June-August; August-
September. E. SC south to c. peninsular FL, west to e. TX, north in the interior to s. IN and s. IL. [=RAB,C, F, G, GW, K, S, WH,
Z]

Asclepias purpurascens Linnaeus, Purple Milkweed. Openings in moist bottomlands and swamp forests, perhaps mostly on
soils derived from mafic or calcareous rocks. June. NH and s. ON west to WI, IA, and KS, south to NC, nw. TN (Chester,
Wofford, & Kral 1997), KY, AR, and OK. [=RAB, C,F, G, K, Pa, S, W, Z]

Asclepias quadrifolia Jacquin, Fourleaf Milkweed. Moist to dryish forests and forest margins, most common on mafic and
calcareous substrates; common (rare in DE). May-June; August-September. NH and NY west to IN, south to NC, n. GA, n. AL,
and c. TN; also from w. IL west to MO, south to AR and OK. [=RAB, C,F, G, K, Pa, S, W, Z]

Asclepias rubra Linnaeus, Purple Savanna Milkweed, “Red Milkweed.” Pocosin ecotones, wet pine savannas, sandhill
seeps, seepage swamps. June-July; July-September. Se. NY (Long Island), se. PA, and NJ south to wc. GA and w. Panhandle
FL, westto e. TX. A. laurifolia is alleged to differ in sessile, cordate-clasping leaf bases (vs. petioled and rounded), and other
characters (see Small 1933); it may warrant recognition and needs additional study. [=RAB, C, F, G, GW, K, Pa, WH, Z; > A. rubra
—S; > A laurifolia Michaux — S; > A. rubra var. rubra; > A. rubra var. laurifolia (Michaux) Harper]

Asclepias syriaca Linnaeus, Common Milkweed. Pastures, roadsides, disturbed areas. June-August; July-September. NB
and ME west to s. MB and ND, south to SC, GA, c. TN (Chester, Wofford, & Kral 1997), AR, OK, and KS. This species is
apparently expanding its range southward; see Wyatt et al. (1993) and Wyatt (1996) for discussion. [=RAB, C, K, Pa, S, W, Z; >
Asclepias syriaca var. syriaca — F, G]

E R

Asclepias tomentosa Elliott, Sandhills Milkweed. Sandhills. June; July. Sc. NC south to s. FL, west to c. TX. [=RAB, K,
Z; ? Asclepias aceratoides M.A. Curtis — S]

Asclepias tuberosa Linnaeus var. interior (Woodson) Shinners, Midwestern Butterfly-weed. Dry forests, roadbanks. QC,
ON, MN, SD, CO, UT, and CA south to PA, WV, KY, TN, and MS (Kartesz 1999). [=C; < A. tuberosa - F, S; = A. tuberosa
Linnaeus ssp. interior Woodson - G, K, Z]

Asclepias tuberosa Linnaeus var. rolfsii (Britton ex Vail) Shinners, Sandhills Butterfly-weed. Sandhills. May-August;
August-September. Se. VA south to s. FL, west to s. MS. The flowers are typically lighter in color than those of var. tuberosa,
yellow or yellowish-orange rather than deep orange to reddish. The first occurrence in Virginia is discussed by Belden et al.
(2004). [= Asclepias tuberosa ssp. rolfsii (Britton ex Vail) Woodson — RAB, K, Z; = Asclepias rolfsii Britton ex Vail — S; < Asclepias tuberosa
- WH]

Asclepias tuberosa Linnaeus var. tuberosa, Common Butterfly-weed. Woodland margins, roadsides, pastures. May-
August; August-September. S. NH west to OH, south to Panhandle FL and e. TX. [=C; = Asclepias tuberosa ssp. tuberosa — RAB,
G, K, Z; < Asclepias tuberosa — F, S, Pa, W, WH; >< Asclepias tuberosa — S; > Asclepias decumbens Linnaeus - S]

Asclepias variegata Linnaeus, White Milkweed. Upland forests and woodlands. May-June; July-September. CT west to
OH, s. IN, s. IL, se. MO, and se. OK, south to Panhandle FL, LA, and e. TX. [=RAB, C, F, G, K, Pa, W, WH, Z; = Biventraria
variegata (Linnaeus) Small — S]

Asclepias verticillata Linnaeus, Whorled Milkweed. Barrens, thin soils of rock outcrops (especially mafic rocks), thin
woodlands, sandhills. June-September; September-October. E. MA west to ND and MB, south to s. FL, TX, NM, and AZ. [=
RAB, C,F, G, K, Pa, S, W, Z]
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Asclepias viridiflora Rafinesque, Green Milkweed. Open woodlands, woodland edges, barrens, glades, especially over
mafic or calcareous rocks, and also in disturbed areas. June-August; August-September. CT west to s. ON, MB, ND, and MT,
south to NC, SC, GA, Panhandle FL, AL, LA, TX, n. Mexico, NM, and AZ. [=RAB, C, K, Pa, W, WH, Z; > Asclepias viridiflora var.
viridiflora — F; > Asclepias viridiflora var. lanceolata (lves) Torrey — F; = Acerates viridiflora (Rafinesque) Pursh ex Eaton — G, S]

Asclepias viridis Walter, Green Antelope-horn. Prairies, dry woodlands, calcareous hammocks. S. SC south to s. FL, west
to TX; and from OH, w. WV, and KY west to NE, south to se. TN, ¢. TN (Chester, Wofford, & Kral 1997), nw. GA, c. AL, c.
MS, AR, TX, and OK. [=K, WH, Z; = Asclepiodora viridis (Walter) A. Gray — S]

Asclepias viridula Chapman, Southern Milkweed. Wet longleaf pine savannas and flatwoods, seepage slopes, pitcherplant bogs. April-
July. GA and AL south to ne. FL and Panhandle FL. See Chafin (2000) for additional information. [= GW, K, S, Z] {not yet keyed}

Catharanthus G. Don 1836 (Rosy-periwinkle)

A genus of about 8 species, herbs, 7 endemic to Madagascar and 1 endemic to India. References: van Bergen (1996)=Z; Snoeijer
(1996).

*  Catharanthus roseus (Linnaeus) G. Don, Rosy-periwinkle, Madagascar Periwinkle, Cayenne Jasmine. Disturbed areas,
persistent after cultivation or as a waif or "throwout" after cultivation; native of Madagascar, now a pantropical weed. May-
October. C. roseus is the source of a powerful anti-leukemia drug. [=K, S, WH, Z; = Vinca rosea Linnaeus — RAB]

Cynanchum Linnaeus 1753 (Swallow-wort)

A genus of about 200-300 species, vines and lianas, primarily of tropical and warm temperate portions of the New World and Old
World. Ampelamus was retained as a genus by Liede (1997a), but later results suggest that it is not distinct from some other
portions of Cynanchum (Liede & Tduber 2002). However, Cynanchum itself is strongly polyphyletic and is being broken up;
further taxonomic and nomenclatural changes are likely. C. laeve will probably remain in Cynanchum s.s. (which is primarily
Old World in distribution). References: Liede (1997b); Liede & Meve (1997); Liede (1997a); Krings (2001)=Z; Liede & Tauber (2002).

1 Leaves oblong or ovate.
2 Leaves broadly cordate, deeply cordate at base; corona of 5 erect, petaloid segments, each divided into 2 slender lobes................... C. laeve
2 Leaves oblong or ovate, rounded or subcordate at base; corona a fleshy, lobed Cup .........ccccoevereiiinniiciienns [see Vincetoxicum nigrum]
1 Leaves linear.
3 Calyx lobes deltoid, obtuse, ca. 1 mm long; leaves petiolate, not reflexed, often caducous; follicle 1-3 mm in diameter; [of se. SC and

Ko U110 [P TS T T T T O EO T U TS U TSR P STU TP URTTPTOPTPO [see Orthosia scoparia]
3 Calyx lobes lanceolate, acute, (1.3-) 1.5-2.5 mm long; leaves sessile, reflexed, persistent; follicle 6-7 mm in diameter; [of ne. NC and
Lo 011 ] [P TSP TP O SO O TSRO TSP PRTRRP [see Seutera angustifolia]

Cynanchum laeve (Michaux) Persoon, Sandvine, Honeyvine, Bluevine. Bottomlands and disturbed areas. July-September;
August-October. Se. PA and KS south to sw. GA, Panhandle FL, and c. TX. [=RAB, GW, K, Pa, W, WV; = Ampelamus laevis
(Michaux) Krings — WH, Z; = Ampelamus albidus (Nuttall) Britton — C, F, G; = Gonolobus laevis Michaux — S]

FFEaa

Gonolobus Michaux 1803 (Anglepod)

A genus of about 100 species, vines, primarily tropical. Liede (1997a), Lipow & Wyatt (1998), and others recognize Gonolobus
as separate from Matelea. References: Krings (2008)=U; Rosatti (1989)=Z; Lipow & Wyatt (1998)=Y; Drapalik (1969)=X; Krings & Xiang
(2005)=V; Reveal & Barrie (1992); Krings & Xiang (2004).
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1 Upper surface of corolla lobes uniformly colored, olive green at anthesis, glabrous; laminar dorsal anther appendage yellow, apex rounded or
truncate; [of €. KY, €. TN, NW. AL WESEWAIT].......c.eriririeiiiiiiieieiisieees e G. suberosus var. granulatus

1 Upper surface of corolla lobes multi-colored, generally dark maroon to brownish near the base and green to yellowish near the tips at anthesis
(or uniformly yellowish-green to neon green in rare mutants), pubescent or glabrous; laminar dorsal anther appendage darkly purplish or
maroonish tinted, apex bilobed to emarginate; [of se. VA south to c. peninsular FL, west to s. MS and inland to nw. GA] ........cccocevvvvrvevriennn.
................................................................................................................................................................................. G. suberosus var. suberosus

Gonolobus suberosus (Linnaeus) R. Brown var. granulatus (Scheele) Krings & Q.-Y. Xiang, Western Anglepod. C. KY, e.
TN, nw. AL, and MS west to ¢c. OK and ¢. TX. [=U, V; > Gonolobus suberosus (Linnaeus) R. Brown — Y; < Matelea gonocarpos
(Walter) Shinners — K; >< Vincetoxicum gonocarpos Walter — S; >< Vincetoxicum suberosum (Linnaeus) Britton — S; >< Matelea gonocarpa —
X; >< Gonolobus gonocarpus — Z]

Gonolobus suberosus (Linnaeus) R. Brown var. suberosus, Eastern Anglepod. Mesic to wet forests and thickets. June-
August; September-November. Se. VA south to s. peninsular FL, west to s. MS, inland to nw. GA and c¢. KY. Rosatti (1989)
and Drapalik (1969) have expressed considerable doubt about whether two species should be recognized; their view, supporting
the recognition of a single species in our area, is followed here for now. However, studies by Krings & Xiang (2004, 2005)
suggest that 2 entities should be circumscribed at the varietal level. Drapalik (1969) considered the basionym "suberosa™ as not
applicable to Matelea of North America; Reveal & Barrie (1992) lectotypified the name, resulting in it applying to our material.
It has priority over "gonocarpus.” [= U, V; > Matelea gonocarpa (Walter) Shinners - RAB, C, W; > Matelea suberosa (Linnaeus) Shinners
- RAB, C, W; > Gonolobus gonocarpus (Walter) Perry — F, G; > Gonolobus suberosus (Linnaeus) R. Brown — F, Y; < Matelea gonocarpos
(Walter) Shinners — K, WH; < Vincetoxicum gonocarpos Walter — S; > Vincetoxicum suberosum (Linnaeus) Britton — S; = Matelea gonocarpa —
X; = Gonolobus gonocarpus — Z]

Matelea Aublet 1775 (Spinypod)

A genus of about 180 species, herbaceous vines, primarily tropical and restricted to the New World. References: Drapalik
(1969)=Z.

1 Plant a prostrate herb, usually not twining, with stems 0.2-0.6 (-1.1 m) long at maturity; leaf blades 2-4 (-6) cm long; cymes sessile; flowers
(2-) 3-4 (-5) per inflorescence; upper (inner) surface of the petals pubescent; [of xeric sandhills, from e. GA southward].............. M. pubiflora
1 Plant a twining herbaceous vine, with stems 1-2 m long at maturity; leaf blades 7-27 cm long; cymes borne on peduncles; flowers (2-) 9-19 (-
53) per inflorescence, except M. alabamensis, with (1-) 4-5) (-12) flowers per inflorescence; upper (inner) surface of the petals glabrous; [of
various habitats, but more mesic, collectively widespread in our area].
2 Inflorescence with 1-12 flowers, averaging 4-5; corolla light green, reticulated with darker green; corona disc-shaped, lacking 5 pairs of
appendages; [of mesic slopes of 5. GA southward and WEStWAIT] ............coeireririiiiniee e M. alabamensis
2 Inflorescence with 2-53 flowers, averaging 9-19; corolla white, yellow, rose, or maroon (or greenish and reticulate in M. flavidula); corona
cup-shaped, with 5 pairs of upright appendages alternating with 5 corona lobes; [collectively widespread].
3 [BNABIMIC T FL] .ttt etttk b bbbt b e b e 0 e R e b e EeH e e b e £ H e b e R e e b e e b £ e b e e bt bRt b bt et et e M. floridana
3 [collectively widespread].
4 Corolla lobes in a horizontal plane or slightly reflexed; flower buds ovoid, < 1.5x as long as wide; corolla lobes 1.5-2.6x as long as
wide.
5 Corolla dark maroon (rarely maroon-yellow or yellow), not reticulate with darker veins; paired corona appendages always higher
than the alternating CoroNa I0DES............ciiiii ittt M. carolinensis
5 Corolla green, green-yellow, or yellow (rarely rosy or olive-maroon), reticulate with darker green veins; paired corona appendages
about as high as the alternating CoronNa I0DES .............ciiiiiiiiriiiee bbb ettt M. flavidula
4 Corolla lobes ascending; flower buds conical, > 2x as long as wide; corolla lobes 2.4-6.2x as long as wide.
6 Corolla white (or fading or drying cream); corona 2.2-2.7 mm in diameter, cream or creamy-yellow; [of sw. GA westward]...........
.................................................................................................................................................................................. M. baldwyniana
6 Corolla rose or maroon (rarely cream); corona 2.6-4.0 mm in diameter, rose to dark maroon (rarely green, cream, or orange);
[primarily of the Mountains and Piedmont].

7 Corolla lobes 2.4-3.6 (-4.0)x as long as wide, the widest part above the sinus; corolla dark maroon ............c.cc.cce.... M. decipiens
7 Corolla lobes (3.2-) 4.0-6.2x as long as wide, the widest part at the sinus; corolla rose to light maroon (rarely dark maroon,
OFEEN, OF CTBAIM) ... .eittteuetestetesteseeteseeseeseseesesbeseese e et e et e e ebeebeseebeabeb e eE 2R e eb e 4E £ R £ eb e e e R £ e b e R e b e b eE £ eb e nE e b e e b e e e b e b e beebeReebeneeneebenneneaban M. obliqua

Matelea alabamensis (Vail) Woodson, Alabama Milkvine, Alabama Spinypod. Open forests on river bluffs, mesic margins
of sand ridges. April-June. Sw. and apparently se. GA, Panhandle FL, and s. AL. [= K, WH, Z; = Cyclodon alabamense (Vail) Small
-9]

Matelea baldwyniana (Sweet) Woodson, White Spinypod. Dry to mesic bluffs over calcareous rocks. Panhandle FL and
sw. GA west to MO, AR, and OK. Drapalik (1969) discusses the probability that the name M. baldwyniana is based on material
of M. flavidula. [= K, WH, Z; = Odontostephana baldwiniana (Sweet) Alexander — S]

Matelea carolinensis (Jacquin) Woodson, Carolina Spinypod. Moist to dry, nutrient-rich forests. April-June; July-October.
DE, MD, KY, and s. MO south to GA and MS. [=RAB, C, K, W; = Gonolobus carolinensis (Jacquin) R. Brown ex J.A. Schultes — F, G;
= Odontostephana carolinensis (Jacquin) Alexander — S]

Matelea decipiens (Alexander) Woodson, Deceptive Spinypod. Woodlands and thickets, generally over mafic (in the
Piedmont) or calcareous rocks (in the Coastal Plain). April-June; August-October. VA south to nc. GA, AL, and e. TX, north in
the interior to s. IL and MO. [=RAB, C, K; = Gonolobus decipiens (Alexander) Perry — F, G; = Odontostephana decipiens Alexander — S]
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Matelea flavidula (Chapman) Woodson, Yellow Spinypod. Moist, nutrient-rich forests. May-June; August-October. E.
NC (?) and e. SC south to Panhandle FL, apparently rare throughout its range. [= RAB, K, WH, Z; = Odontostephana flavidula
(Chapman) Alexander — S]

Matelea floridana (Vail) Woodson, Florida Milkvine. Hammocks. Ne. FL and e. Panhandle FL south to s. FL. [= K, WH,
Z; = Odontostephana floridana (Vail) Alexander — S]

Matelea obliqua (Jacquin) Woodson, Northern Spinypod, Limerock Milkvine. In forests, woodlands, or thickets over
calcareous rocks. June-July; August-November. PA west to OH, IN, and MO, south to w. NC, nw. GA (Jones & Coile 1988),
and TN. [=RAB, C, K, Pa, W; = Gonolobus obliquus (Jacquin) R. Brown ex J.A. Schultes — G; > G. obliquus — F; > G. shortii A. Gray - F; >
Odontostephana obliqua (Jacquin) Alexander — S; > O. shortii (A. Gray) Alexander — S; = Matelea caroliniensis — WV, misapplied]

Matelea pubiflora (Decaisne) Woodson, Trailing Milkvine. Sand ridges, sandhills. Late May-early August; mid-June-late
September. E. GA (Jones & Coile 1988) south to ne. FL (Wunderlin 1998). [= K, WH, Z; = Edisonia pubiflora (Decaisne) Small — S]

Nerium Linnaeus 1753 (Oleander)
A monotypic genus, a shrub, of Mediterranean Europe.
*  Nerium oleander Linnaeus, Oleander. Frequently cultivated, especially on barrier islands (because of its salt resistance),
sometimes persistent; native of Mediterranean Europe. [= K, S, WH]

Orthosia Decaisne 1844 (Swallow-wort)

A genus of ca. 40 species, lianas, of the se. United States, West Indies, Central America, and n. South America. References:
Liede-Schumann & Meve (2008)=Z; Liede (1997b).

Orthosia scoparia (Nuttall) Liede & Meve, Leafless Swallow-wort. Coastal hammocks. Se. SC south to s. FL, west to s.

MS; West Indies; Central America south to South America. [= Z; = Cynanchum scoparium Nuttall - RAB, K, WH; = Amphistelma
scoparia (Nuttall) Small — S]

F P

Periploca Linnaeus 1753 (Silkvine)

*  Periploca graeca Linnaeus, Silkvine. Disturbed areas; native of Mediterranean Europe. July-August. Sometimes
cultivated and escaped or persistent; it is reported for various states in e. North America, as in Knox County, TN (Chester,
Wofford, & Kral 1997). [=RAB, C, K, Pa]

Seutera Reichenbach 1828 (Swallow-wort)

A genus of 2-3 species (as newly circumscribed by Fishbein & Stevens 2005), of tropical and subtropical se. United States, West
Indies, and Baja California. Liede & Meve (2003) follow a broader circumscription, including Seutera in Funastrum, but
Fishbein & Stevens (2005) argue that Seutera is discordant as a component of Funastrum; the appropriate generic placement
remains imperfectly resolved. References: Fishbein & Stevens (2005)=Y; Liede & Meve (2003)=Z; Liede & Meve (1997).

Seutera angustifolia (Persoon) Fishbein & W.D. Stevens, Swallow-wort. Coastal hammocks, edges of marshes, generally
or always on barrier islands. June-July; July-October. E. NC (Dare County) south to s. FL, west to TX; Bahamas and West
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Indies; Mexico (Yucatan) and Belize. See Krings (2005) for a discussion of typification. [=Y; = Cynanchum angustifolium Persoon
- GW, K, WH; = C. palustre (Pursh) Heller - RAB; = Lyonia palustris (Pursh) Small — S; = Funastrum angustifolium (Persoon) Liede & Meve
— Z]

Thrysanthella (Baillon) Pichon 1948 (Climbing Dogbane)

A monotypic genus, a liana, of se. North America. This species has been traditionally treated as the only North American taxon
of Trachelospermum, an otherwise se. Asian genus of about 15-20 species. Such a treatment is untenable, however, as
morphological and molecular evidence clearly show that our native taxon is only distantly related to Asian Trachelospermum
(Livshultz et al. 2007). References: Livshultz et al. (2007)=Z.

Identification notes: Thrysanthella difformis is sometimes mistaken at a glance for Gelsemium (both woody vines with opposite lanceolate
leaves), but in the field the milky sap of Thrysanthella provides an immediate identifying characteristic.

Thrysanthella difformis (Walter) Pichon, Climbing Dogbane. Bottomlands, swamp forests, marshes, upland forests and
woodlands. May-July; July-September. DE south to n. peninsular FL, west to e. TX, north in the interior to MO and IN. See
Krings (2003) for a discussion of nomenclature. [=Z; = Trachelospermum difforme (Walter) A. Gray - RAB, C, F, G, GW, K1, K2, S,
WH]

Trachelospermum Lemaire 1851 (Climbing Dogbane)
A genus of 15-20 species, lianas, of se. Asia. References: Livshultz et al. (2007).
*  Trachelospermum jasminoides (Lindley) Lemaire, Confederate Jasmine, Star Jasmine. Disturbed areas; native of se. Asia.
April-May. Cultivated and sometimes persistent or spreading. Also reported for e. LA and to be expected along the Gulf coast in
AL and MS. [= K1, K2, WH]
Vinca Linnaeus 1753 (Vinca, Periwinkle)

A genus of 5-7 species of Europe, n. Africa, and c. Asia.

1 Leaves ovate, broadest near the base, cordate or subcordate-rounded at the base, 2-6 cm wide, thin in texture and deciduous to semi-

evergreen; leaf margins ciliate; flowers 3-5 cm across, on a pedicel 3-5 CM 0NG........ccooiiiiiiiiiiie s V. major
1 Leaves lanceolate or elliptic, broadest near the middle, rounded to cuneate at the base, 1-2 cm wide, thick in texture and evergreen; leaf
margins not ciliate; flowers 2-3 cm across, on a pedicel 1-1.5 CM IONG .....cvciiieiiiicircce et V. minor

*  Vinca major Linnaeus, Greater Periwinkle. Disturbed areas, suburban woodlands, around old house sites, persistent and
spreading from cultivation; native of Europe. Late February-May; June-July. [=RAB, C, F, G, K, S, W]

*  Vinca minor Linnaeus, Common Periwinkle, Myrtle. Disturbed areas, around old house sites and especially old cemeteries,
persistent and spreading from cultivation; native of Europe. April-June; June-July. [=RAB, C, F, G, K, Pa, S, W, WH, WV]

Vincetoxicum Wolf 1776 (Swallow-wort)
A genus of ca. 70 species, woody lianas, native of the Old World.
*  Vincetoxicum nigrum (Linnaeus) Moench, Black Swallow-wort. Disturbed areas; native of Mediterranean Europe. May-

July. Reported for many states in ne. United States, south to MD, KY, TN. [=C, Pa; = Cynanchum louiseae Kartesz & Gandhi — K; =
Cynanchum nigrum (Linnaeus) Persoon — F, G]
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356. BORAGINACEAE A.L. de Jussieu 1789 (Borage Family) [order assignment uncertain]

A family of about 155 genera and ca. 3200 species, herbs, shrubs, and trees, nearly cosmopolitan (Al-Shehbaz 1991). Subfamily
and tribe classification is that of Nazaire & Hufford (2012). References: Nazaire & Huffod (2012); Ferguson 1998; Diane, Forther, &
Hilger 2002; Hilger & Diane 2003); Al-Shehbaz (1991)=Z throughout the family; Wilson (1960a); Constance (1963). Key to genera based on
RAB, C, and Z. [including HELIOTROPIACEAE and HYDROPHYLLACEAE]

1 Leaves dissected, lobed, or toothed (sometimes the basalmost leaves simple); style fused for a portion of its length, 2-cleft toward the tip;
ovary with 1 locule; [subfamily Hydrophylloideae].
2 Flowers solitary opposite the leaves on the upper portion of the stem (sometimes also terminal in a lax, (1-) 2-6-flowered cyme).
3 Leaves opposite below, alternate above; petals 5-8 mm long; leaves elliptical in outline, pinnatifid into 7-13 lanceolate segments; calyx

lobes to 10 mm long in fruit; CAPSUIE 4-SEEART .........c.oiuiiiiieie bbbttt n et ene 15. Ellisia
3 Leaves all alternate; petals 2-4 mm long; leaves broadly triangular in outline, divided into 3-5 obovate segments; calyx lobes 1-3 mm
10NQ; CAPSUIE 1-2 (=3)-SEEARH ........cveriie ettt bbbttt b bbbttt 16. Nemophila

2 Flowers all terminal in 3-many-flowered cymes.
4 Inflorescence repeatedly branched subdichotomously; larger leaf blades > 8 cm wide; stamens well exserted from the corolla (3 mm or
more beyond the corolla); plants perennial from fiDrous rOOtS...........ccvovieiriiiiii e 17. Hydrophyllum
4 Inflorescence with a strong central axis (some secondary branching in P. bipinnatifida, but not as above); larger leaf blades < 5 cm wide
(except P. bipinnatifida); stamens slightly exserted from the corolla (< 3 mm beyond the corolla) (except well-exserted in P.
bipinnatifida, included in P. covillei); plants annual (biennial in P. bipinnatifida) from a taproot.............c.coccceonniiiirnneens 18. Phacelia
1 Leaves entire, simple; style various.
5 Styles 2, distinct to the summit of the ovary
6 Flowers in axillary cymes; capsule subglobose; leaves 2-12 cm 10Ng.........ccccoveveiireeiinnciiiniieieins [see Hydrolea in HYDROLEACEAE]
6 Flowers solitary or paired in the leaf axils; capsule cylindrical; leaves 0.8-1.5 (-3.5) cm long; [subgenus Hydrophylloideae].....14. Nama
5 Styles absent (the stigma sessile and terminal), single, or with 2 branches.
7 Ovary slightly 2-4-lobed, or not at all lobed; style terminal or reduced to a sessile terminal stigma; [subfamily Heliotropioideae]............
.......................................................................................................................................................................................... 20. Heliotropium
7 Ovary deeply 4-parted; style gynobasic; [subfamily Boraginoideae].
8 Mericarps with glochidiate prickles (like grappling hooks), these visible early in development; [tribe Cynoglosseae].
9 Mericarps spreading or divergent, attached to the gynobase on the upper third of the mericarp .........ccccoveveiniiiininecc
................................................................................................................................................................................... 1. Cynoglossum
9 Mericarps erect, attached to the gynobase near the middle of the mericarp.

10 Fruiting pedicels deflexed; plant perennial or DIENNIAL ..o 2. Hackelia
10 Fruiting pedicels erect-ascending; Plant @NNUAL ............cooioiiiiiiiii s 3. Lappula

9 Mericarps smooth, rugose, or pitted, lacking glochidiate prickles.
11 Corolla rotate, lacking a well-developed tube, blue; [tribe BOragineae] ...........cccoururuereriririiiinininieesiriee e 6. Borago

11 Corolla with a well-developed tube at least 3 mm long, of various colors (including blue).
12 Corolla lobes distinctly unequal, pink to blue.

13 Stamens equal in length, entirely included within the corolla tube; [tribe Boragin€ae]...........ccccovveerirnvrierinnnenens 5. Anchusa

13 Stamens unequal in length, the longer conspicuously exserted; [tribe Lithospermeae] .........ccccoevreieiinciinienciinnenn 7. Echium
12 Corolla lobes equal, of various colors (including pink to blue).

14 Plant a scrambling climber with retrorsely prickly-hispid stems; [tribe CynogloSSeae] ..........ccovvvvrvevrereeieriernnnens 19. Asperugo

14 Plant not climbing.
15 Mericarps attached laterally to a pyramidal gynobase; [tribe Cynoglosseae].
16 Corolla yellow, the tube 4-5 mm long; corolla throat lacking appendages ...........ccevervrerieeriereeesereseennens 4. Amsinckia
16 Corolla white (with a yellow eye), or pink to blue, the tube 6-20 mm long; corolla throat with appendages.
17 Corolla pink to blue (rarely white), 18-25 mm long; leaves elliptic or ovate; [plant a native, of moist, nutrient-rich

habitats, and sometimes grown as an ornamental] .............ccoeoeririiiiniie 10. Mertensia
17 Corolla white with a yellow eye; leaves linear; [plant a rare alien, of disturbed habitats]................. 12. Plagiobothrys
15 Mericarps attached basally to a flat or broadly convex gynobase.
18 Mericarps laterally compressed, with an evident raised margin; [tribe Cynoglosseae].........c.cccocvvvvieininnnne 11. Myosotis
18 Mericarps neither laterally compressed nor with an evident thickened margin.
19 Mericarps with a prominent, toothed, basal rim; [tribe Boragineae]...........ccccceovvciiiniicicnnicinins 13. Symphytum

19 Mericarps lacking a prominent, toothed, basal rim; [tribe Lithospermeae].
20 Corolla whitish or bluish white; plant annual from a slender taproot; leaves without evident lateral veins;
mericarps brown, dull, wrinkled and pitted; [plant @ weedy alien] ...........ccccovrviiiinisccciniccas 8. Buglossoides
20 Corolla bright yellow-orange, or greenish-white; plant perennial from a thickened, woody rhizome; mericarps
white, shining, smooth or pitted; [plant @ NAtIVE]..........cccorrrriiiiiirc s 9. Lithospermum
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1. Cynoglossum Linnaeus (Comfrey)
A genus of about 75 species, herbs, of temperate regions. References: Al-Shehbaz (1991)=Z; Haines (2010)=Y.

1 Flowering stem with leaves above the first inflorescence branch; corolla reddish-purple; [plant a biennial alien, weedy]................ C. officinale
1 Flowering stem leafless above the first branch; corolla blue or white; [plant a perennial native, not weedy].
2 Nutlets 3.5-5 mm; calyx at anthesis 2-2.5 mm long; corolla 6-8 mm wide, the lobes oblong and not overlapping .........ccccoevveevrerviieriecnnienen
.......................................................................................................................................................................... [C. virginianum var. boreale]
2 Nutlets 5.5-9 mm; calyx at anthesis (3.0-) 3.5-4.5 mm long; corolla (8-) 10-12 mm wide, the lobes broadly rounded and more or less
LoV =14 T o113 o R SSRT C. virginianum var. virginianum

*  Cynoglossum officinale Linnaeus, Garden Comfrey, Hound's-tongue. Mt (NC, VA, WV), Pd (DE, VA), Cp (DE):
disturbed areas, roadsides, pastures, calcareous shale barrens; common (uncommon in DE and WV, rare in NC), native of
Eurasia. May-July. [=RAB, C,F, G, K, Pa, S, W, WV, Z]

Cynoglossum virginianum Linnaeus var. boreale (Fernald) Cooperrider, Northern Hound's-tongue. Forests, roadsides. May-June. NB west
to BC, south to CT, NY, c. PA, n. OH, MI, and MN. Cooperrider (1995) prefers varietal status for this taxon, stating that in OH there are
numerous intermediates, while Voss (1996) and Rhoads & Klein (1993) maintain C. boreale at the species level. [= C, K; = C. boreale - F, G,
Pa, Z; = C. virginianum ssp. boreale (Fernald) A. Haines — Y]

Cynoglossum virginianum Linnaeus var. virginianum, Wild Comfrey. Mt (GA, NC, SC, VA, WV), Pd (DE, GA, NC, SC,
VA), Cp (DE, GA, NC, SC, VA): moist deciduous forests; common (uncommon in DE Piedmont, rare in Coastal Plain). April-
June. Var. virginianum ranges from CT west to OK, south to FL and LA. [=C, K; < C. virginianum — RAB, W, WV; = C. virginianum
—F, G, Pa, Z; = C. virginicum — S, orthographic error; = C. virginianum ssp. virginianum — Y]

2. Hackelia Opiz (Stickseed)

A genus of ca. 45 species, of north temperate regions, Central America, and South America, especially diverse in w. North
America. References: Al-Shehbaz (1991)=Z.

Hackelia virginiana (Linnaeus) .M. Johnston, Virginia Stickseed. Mt (GA, NC, SC, VA, WV), Pd (DE, GA, NC, SC,
VA), Cp (DE, VA): rich forests and woodlands; common (rare in GA, NC, and SC). June-September. S. QC west to ND, south
to ne. GA (Jones & Coile 1988), LA, and TX. [=RAB, C, F, G, K, Pa, W, WV, Z; = Lappula virginiana (Linnaeus) Greene — S]

3. Lappula Moench (Sheepbur)

A genus of about 40 species, of Eurasia, w. North America. References: Al-Shehbaz (1991)=Z.

1 Nutlets with 1 row of marginal PriCkIES.........cooiiiii e L. occidentalis var. occidentalis
1 Nutlets with 2-3 rows 0f Marginal PrICKIES ..........ceiieiiiiiiiei ettt te e ese b e sesseseerente e esesae e esenseneas L. squarrosa

*  Lappula occidentalis (S. Watson) Greene var. occidentalis. Cp (SC): waste areas near wool-combing mill; rare, perhaps
only a waif, native of w. North America. April-June. [= K; = L. redowskii var. redowskii — C, Z; = L. redowskii (Hornemann) Greene var.
occidentalis (S. Watson) Rydberg — F, G]

*  Lappula squarrosa (Retzius) Dumortier, Stickseed, Beggar’s-lice. Mt (WV): disturbed areas; rare, native of Europe. May-
September. Introduced south to MD, WV, KY, and TN. [=C, Pa, Z; = L. echinata Gilibert - F, G, WV; = L. lappula (Linnaeus) Karst. —
S]

4. Amsinckia Lehmann (Fiddleneck)
A genus of about 15 species, herbs, of western North America and western South America. References: Al-Shehbaz (1991)=Z.
*  Amsinckia menziesii (Lehmann) A. Nelson & Macbride. Pd (NC), Cp (SC): disturbed areas, waste areas near wool-
combing mill; rare, native of w. United States. May-September. [=Z; >< A. hispida (Ruiz & Pavdn) I.M. Johnston - RAB,
misidentification; > A. menziesii var. menziesii — K; >< A. parviflora Heller — S, misidentification; >< Amsinckia lycopsoides Lehmann,
misidentification]
5. Anchusa Linnaeus (Bugloss, Alkanet)

A genus of about 35 species, herbs, of Europe, n. Africa, and w. Asia. References: Al-Shehbaz (1991)=Z.

*  Anchusa arvensis (Linnaeus) M. Bieberstein, Small Bugloss, Alkanet. Pd (NC, VA), Mt (WV): disturbed areas, rare,
native of Europe. [=C, K; = Lycopsis arvensis Linnaeus — F, G, S]
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6. Borago Linnaeus (Borage)
A genus of 3 species, herbs, of Mediterranean Europe and Asia. References: Al-Shehbaz (1991)=Z.

*  Borago officinalis Linnaeus, Borage. Pd (VA), Mt (WV): disturbed areas; rare, native of s. Europe. [=C,F, G, K, Z]

7. Echium Linnaeus (Viper's-bugloss, Blueweed)

A genus of about 60 species, herbs, widespread in the Old World. The common name is pronounced "bew-gloss", not "bug-loss",
as it refers to an ox's tongue rather than to the departure of insects. References: Al-Shehbaz (1991)=Z.

1 Hairs of the StemM PUSTUIAr-DASEA. .........cviiiieiicce ettt et e tesae e e be b e ne st e seeteneeneeteseenentan E. pustulatum
1 Hairs of the StemM NOt PUSTUIAI-DASEA.........c.viuiriiiiiie ettt h bbbt b b b e b et b e b et e b e e e bt eb e st et e st ebeebe e s b e benenben E. vulgare

*  Echium pustulatum Sibthorp & Smith, Blue-devil. Disturbed areas; native of Mediterranean Europe. Reported by F for
"N.J. to W.Va.," by G and K as south to VA, and bt Kartesz (2010) as in DC. [= K; = E. vulgare var. pustulatum (Sibthorp & Smith)
Coincy - F, G; < E. vulgare - Z]

*  Echium vulgare Linnaeus, Viper's-bugloss, Blueweed. Mt (NC, SC, VA, WV), Pd (DE, NC, SC, VA), Cp (DE, GA, VA):
roadsides, dry pastures, disturbed areas; common (uncommon in DE Piedmont, rare in DE Coastal Plain), native of
Mediterranean Europe. June-September. Reported for Cook County, GA (Carter, Baker, & Morris 2009). [=RAB, C, K, Pa, W,
WV; = E. vulgare var. vulgare — F, G; < E. vulgare — Z (also see E. pustulatum)]

-

8. Buglossoides Moench (Corn-gromwell)
A genus of about 7 species, herbs or shrubs, of temperate Eurasia. References: Al-Shehbaz (1991)=Z.

*  Buglossoides arvensis (Linnaeus) I.M. Johnston ssp. arvensis, Corn-gromwell. Mt (NC, SC, VA, WV), Pd (DE, GA, NC,
SC, VA), Cp (DE, GA, NC, SC, VA): roadsides, dry disturbed areas, sandy fields; common (uncommon in DE Piedmont, rare in
DE Coastal Plain), native of Eurasia. March-June. Other subspecies are not known to be naturalized in our area. [=Z; <B.
arvensis — K; < Lithospermum arvense Linnaeus — RAB, C, F, G, S, W; < B. arvense — Pa, orthographic variant]

9. Lithospermum Linnaeus (Gromwell, Puccoon, Stoneseed)

A genus of about 60 species, herbs (mostly perennials), nearly cosmopolitan. Recent studies strongly suggest that Onosmodium
is better included in a broadened Lithospermum (Cohen & Davis 2009; Weigend et al. 2009), as Onosmodium is embedded
within Lithospermum in a subclade also including L. tuberosum; morphologically, Onosmodium shows a subset of the
characteristics in a broader and more diverse Lithospermum. References: Weakley et al. (2011)= U; Cohen & Davis (2009); Cochrane
(1976)=X; Turner (1995a)=Y; Cusick (1985)=V; Al-Shehbaz (1991)=Z. Key based in part on X and Y.

1 Corolla lobes acute to acuminate, erect (continuing the plane of the corolla tube); style exserted.
2 Corolla lobes yellow to orange; nutlet 2.0-2.8 mm long; corolla lobes either 2.5-4x as long as wide and acuminate (L. virginianum) or
1.5-2x as long as wide, acute (O. decipiens).
3 Stem hairs 2.5-5.0 mm long; corolla lobes 1.5-2x as long as wide, acute; tips of the anthers reaching the base of the corolla sinuses;
[endemic to Ketona dolomite glades, Bibb COUNLY, C. AL ....ciiciiiieirieise ettt st st nneneas L. decipiens
3 Stem hairs < 2.0 mm long; corolla lobes 2.5-4x as long as wide and acuminate; tips of the anthers below the corolla sinuses;
[WAESPIEAA 1M OUF BIEAL.......cuetieeierte ettt ettt sttt b ekttt b e e b b e st e bt e b b et e b e eb e s £ e b e b e bt b e s b eb e ne e bt eb e st et e eb et ebebeneas L. virginianum
2 Corolla lobes dull greenish-white; nutlet 2.5-3.0 mm long; corolla lobes 1.5-2x as long as wide, acute.

4 Leaf vestiture solely of dense appressed hairs on both surfaces (the plant appearing ashy-white) .............ccccovviviinniiciiiniens L. molle
4 Leaf vestiture at least in part of spreading or ascending hairs.
5 Stems glabrescent (with widely scattered appressed hairs) below the inflorescence branches...........ccocoovevviicincnnnne. L. subsetosum

5 Stems persistently and obviously pubescent below the inflorescence branches.
6 Upper leaf surface with hairs of similar length, these appressed to ascending; corolla 11-20 mm long; nutlets tapered to the base,

lacking a collar; longest stem hairs near midstem < 2.2 MM IONQ ......c.ccovieiieriiireirce e L. occidentale
6 Upper leaf surface with hairs of two lengths, these spreading; corolla 6-10 mm long; nutlets flared at the base, forming a collar;
longest stem hairs near MidStem > 2.3 MM ONQ .....oviiiiiiiiiii ettt se b L. parviflorum

1 Corolla lobes rounded, spreading; style included.
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7  Corolla white or yellowish-white, the tube 4-8 mm long.

8 Plant with basal rosette; lower cauline leaves about equal in size to the upper cauline leaves; leaves acute to obtuse............ L. tuberosum
8 Plant lacking basal rosette; lower cauline leaves smaller than the upper cauline leaves; leaves acuminate or acute.
9  Upper stem internodes mostly 3-6 cm long; leaves mostly >2 cm wide, aCUMINALE .........ccooeiiririiine s L. latifolium
9  Upper stem internodes mostly 1-2 cm long; leaves mostly <2 cm Wide, QCULE .........ccvcvrveiiirieierierise e L. officinale
7  Corolla yellow-orange, the tube 7-30 mm long.
10 Corolla tube 13-30 mm long; corolla lobes denticulate oto lacerate; nutlets PItted ..........ocooeiieiiiiieineie e L. incisum

10 Corolla tube 7-14 mm long; corolla lobes entire; nutlets smooth.
11 Plant with dense, soft, appressed pubescence, the hairs usually without pustular bases; calyx lobes 6-8 mm long at maturity; nutlets
2-3 mm long; [mostly of rocky or clayey circumneutral soils of the Piedmont and Mountains]............cccccovereinennienennne L. canescens
11 Plant with scattered, stiff, spreading pubescence, the hairs with or without pustular bases; calyx lobes 10-15 mm long at maturity;
nutlets 3.5-4.5 mm long; [variously of sandy acidic soils of the Coastal Plain or inland].
12 Pubescence with slender bases; mature calyx lobes flat; plants with 15-25 well-developed leaves below the inflorescence; [of

sandy Coastal Plain habitats from se. VA SOUtNWAIA]..........coooiiiiiniiiiii e L. caroliniense
12 Pubescence with pustular bases; mature calyx lobes strongly keeled; plants with (30-) 35-45 well-developed leaves below the
inflorescence; [inland, known from west and NOrth Of OUF @rea) ..........ccveveiririiiciieee e [L. croceum]

Lithospermum canescens (Michaux) Lehmann, Hoary Puccoon, Indian-paint. Pd (NC, SC, VA), Mt (GA, VA, WV), Cp?
(VA): dry woodlands and glades over calcareous rocks (such as limestone, dolostone) or mafic rocks (such as diabase);
uncommon (rare in NC). April-May. ON west to SK, south to c. NC, nw. GA, AL, and TX. [=RAB, C,F, G, K, Pa, V, W, WV, Z;
= Batschia canescens Michaux — S]

Lithospermum caroliniense (Walter ex J.F. Gmelin) MacMillan, Coastal Plain Puccoon. Cp (FL, GA, SC, VA): sandhills,
dry sandy soils; common (rare north of s. SC). April-June. A Southeastern Coastal Plain endemic: se. SC south to Panhandle
FL, and west to TX. The disjunction from SC to se. VA, skipping over large amounts of apparently suitable sandhill habitat in
NC, is surprising. The sibling taxa L. caroliniense and L. croceum have been variously treated as distinct species, subspecies, or
varieties, or as mere forms (see synonymy). They appear to be as clearly separable as L. caroliniense is from L. canescens; |
regard them as allopatric species. [=F; < L. caroliniense — RAB, G, WH, Z; = L. caroliniense var. caroliniense — C, K; = Batschia
caroliniensis Walter ex J.F. Gmelin — S; = L. carolinense ssp. carolinense — V]

Lithospermum croceum Fernald. ON west to MT, south to nw. PA, n. OH, AR, OK, and CO. Reports by Kartesz (1999) for WV, KY, and
TN have not been verified. [=F; = L. caroliniense (Walter ex J.F. Gmelin) MacMillan var. croceum (Fernald) Cronquist - C, K; < L.
caroliniense — G, Pa, Z; = L. caroliniense ssp. croceum A.W. Cusick — V]

Lithospermum decipiens (J. Allison) Weakley, Witsell, & D. Estes, Deceptive Marbleseed. Dolomitic Ketona glades.
April-early May; June-August. Endemic to c. AL (Bibb County) (Allison & Stevens 2001). [= U; = Onosmodium decipiens J.
Allison - K2]

Lithospermum incisum Lehmann, Narrowleaf Gromwell. Cp (FL): disturbed areas; rare. April-July. S. ON west to BC,
south to IN, LA, TX, and CA,; disjunct from FL Panhandle south to c. peninsular FL. [=C, F, G, K, WH; = Batschia linearifolia
(Goldie) Small - S]

Lithospermum latifolium Michaux, American Gromwell, Broadleaf Gromwell. Mt (GA, VA, WV): dry to moist
woodlands over calcareous rocks; uncommon (rare in GA and VA). May-June. NY west to MN, south to nw. GA, s. TN and
MO. [=C,F, G, K, Pa, S, W, WV, V, Z]

Lithospermum molle (Michaux) Muhlenberg. Limestone barrens. C. KY, c. TN (Chester, Wofford, & Kral 1997), nw. AL,
and disjunct in the Ozarkian Highlands of MO. O. molle has been attributed to Durham County, NC (RAB); Baskin et al. (1983)
determined that this report was based on a misidentification of a specimen of O. virginianum. [= Onosmodium molle Michaux - F, G,
Y; = O. molle var. molle — C; = O. molle ssp. molle — K1, X, Z; < O. molle - S; < O. bejariense Alphonse de Candolle ssp. bejariense — K2]

Lithospermum occidentale (Mackenzie) Weakley, Witsell, & D. Estes. Mt (GA): open woodlands over limestone; rare.
Ranges east to e. TN (Chester, Wofford, & Kral 1997) and nw. GA (Jones & Coile 1988). [= U; = Onosmodium occidentale
Mackenzie - F, G; = O. molle Michaux var. occidentale (Mackenzie) 1.M. Johnston — C; = O. molle Michaux ssp. occidentale (Mackenzie) T.S.
Cochrane — K1, X, Z; < O. molle - S; = O. bejariense Alphonse de Candolle var. occidentale (Mackenzie) B.L. Turner — K2, Y]

*  Lithospermum officinale Linnaeus, European Gromwell. Native of Europe and occuring at scattered localities in ne. North America, south
to PA and NJ (Kartesz 1999). [=C,F, G, K, Y, Z]

Lithospermum parviflorum Weakley, Witsell, & D. Estes, Eastern Prairie Marbleseed, Shaggy Marbleseed. Mt (VA, WV):
calcareous woodlands, barrens, and glades, and nearby in disturbed areas, such as older pasture edges; rare. May-July. W. NY
and ON west to MN, south to sc. PA (Rhoads & Klein 1993), w. VA, e. TN (Chester, Wofford, & Kral 1997), LA, and TX. This
species was attributed to NC by F and S; the documentation of these reports is not known. [= U; = Onosmodium hispidissimum
Mackenzie — G, S, W, WV; = O. molle Michaux var. hispidissimum (Mackenzie) Cronquist — C, Pa; > O. hispidissimum var. hispidissimum — F;
> 0. hispidissimum var. macrospermum Mackenzie & Bush — F; = O. molle Michaux ssp. hispidissimum (Mackenzie) Boivin - K1, X, Z; = O.
bejariense Alphonse de Candolle ssp. hispidissimum (Mackenzie) B.L. Turner — K2, Y]

Lithospermum subsetosum (Mackenzie & Bush) Weakley, Witsell, & D. Estes. Calcareous glades and woodlands. MO
south to AR and OK; disjunct in c. TN (Chester, Wofford, & Kral 1997) and ne. AL (Cumberland Plateau escarpment (D. Estes,
pers. comm. 2011). [= U; = Onosmodium subsetosum — F, G; = O. molle Michaux ssp. subsetosum (Mackenzie & Bush) T.S. Cochrane — K1,
X, Z; < 0. molle - S; = O. bejariense Alphonse de Candolle var. subsetosum (Mackenzie & Bush) B.L. Turner - K2, Y]

Lithospermum tuberosum Rugel ex A.P. de Candolle, Southern Stoneseed. Mt (GA, VA, WV), Pd (GA, SC), Cp (FL,
GA): nutrient-rich forests, especially over calcareous rocks; rare. March-June. Sw. VA, s. WV, KY, and TN, south to n.
peninsular FL, FL Panhandle, and LA. [=RAB, C,F, G, K, S, WH, Z]

Lithospermum virginianum Linnaeus, Virginia Marbleseed. Cp (DE, GA, NC, SC, VA), Pd (DE, GA, NC, SC, VA), Mt
(GA, NC, SC, VA): sandhill woodlands, shell middens in the outer Coastal Plain, woodlands and barrens over diabase and other
mafic rocks in the Piedmont and low Mountains, barrens, glades, or woodlands over calcareous rocks in the Mountains;
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uncommon (rare in DE, NC, and VA). April-September; late May-October. LA to FL, north to NY and MA, primarily on the
Coastal Plain; the species has become very rare north of NC. It is peculiarly distributed in our area, occurring on highly acidic
sands in the fall-line sandhills, but seemingly restricted to circumneutral soils derived from mafic rocks (Piedmont), calcareous
rocks (Mountains), or calcareous shell (Coastal Plain) in the rest of our area. The unifying ecological factor determining its
distribution may be an open, woodland condition maintained by fire. The species seems characteristically to occur in very small
populations, consisting often of fewer than five plants. [= Onosmodium virginianum (Linnaeus) Alphonse de Candolle - RAB, C, F, G,
K1, K2, Pa, S, W, V, Z]

10. Mertensia Roth (Bluebell)
A genus of about 45 species, north temperate. References: Al-Shehbaz (1991)=Z.
Mertensia virginica (Linnaeus) Persoon ex Link, Virginia Bluebells, Virginia Cowslip. Mt (GA, NC, VA, WV), Pd (DE,
NC, VA), Cp (DE, VA): nutrient-rich, moist, alluvial soils of floodplain forests and thickets; common (rare in DE, rare south of
VA). March-May. NY west to WI, and 1A, south to n. NC, nw. GA, AL, and n. AR. Pringle (2004) discusses the nomenclatural
reasons for retaining the name M. virginica. [=RAB, C, F, G, K, Pa, S, W, WV, Z; = M. pulmonarioides Roth]
11. Myosotis Linnaeus (Forget-me-not, Scorpion-grass)

A genus of about 100 species, temperate and montane tropical. References: Al-Shehbaz (1991)=Z. Key based closely on RAB and C.

1 Calyx strigose, the hairs neither spreading nor uncinate; [mostly of moist to wet habitats].

2 Corolla limb 2-5 mm wide; mericarps distinctly Surpassing the StYIe.............ccoiiiiiiiiiir s M. laxa ssp. laxa

2 Corolla limb 5-10 mm wide; mericarps not SUrPASSING the SEYIE ........c.oiiiiiiiiieee e M. scorpioides
1 Calyx with some loose or spreading, uncinate hairs; [of various habitats, mostly dry].

3 Corolla limb 5-8 MM Wide; PEIENNIAL.........c.oiiiiiiiei ittt bt b bbb et e s b e st b e b e bt b e et enb et e ebe e ebenan M. sylvatica

3 Corolla limb 1-4 mm wide; annual or biennial.
4 Calyx lobes unequal, 3 lobes shorter than the other 2; corolla white; [native, of dry or moist habitats].
5 Fruiting pedicels divergent; fruiting calyx deciduous, 3-10 mm long; inflorescence internodes usually longer than 10 mm; mericarps

LLA-2.2 MMM TONQ .ttt b bbb e b bt bt b e s b e b e b e e H e Rt ek e A E oA £ e b e R R e b e R e bt ke R e ket e bt b e b e b nennen M. macrosperma
5 Fruiting pedicels more-or-less erect; fruiting calyx persistent, 3-5.5 mm long; inflorescence internodes usually shorter than 10 mm;
MEFICAIPS 1.2-1.5 MM 0N ...ttt etttk b et b b b e e e s E e ne e bt e b e e e b £ ke bbbt et e b e eb et e bt b et b e eb et M. verna
4 Calyx lobes equal, all 5 the same size; corolla blue (occasionally yellow or white); [alien, mostly of dry disturbed habitats].
6  Fruiting pedicels equaling or generally Ionger than the CaYX..........cciririiiiininiiccc s M. arvensis
6 Fruiting pedicels distinctly shorter than the calyx.
7  Plants floriferous from about the middle upward; style surpassing the MeriCarps..........ccocoevererrieneinenereee e M. discolor
7  Plants floriferous nearly to the base; style shorter than the MeriCarps..........ccooiieiiiiiic s M. stricta

*  Myosotis arvensis (Linnaeus) Hill, Field Forget-me-not, Field Scorpion-grass. Pd (DE, NC, SC, VA), Cp (VA), Mt (NC,
WV): roadsides, fields, disturbed areas; uncommon (rare south of DE), native of Eurasia. May-October. [=RAB, C, F, G, K, Pa,
S, W, WV, 7]

*  Myosotis discolor Persoon, Yellow-and-blue Scorpion-grass, Changing Forget-me-not. Pd (DE, GA, NC, SC, VA), Cp
(VA): fields, disturbed areas, roadsides; uncommon, native of Europe. May-August. [= RAB, C, GW, K, Pa, Z; ? M. versicolor
(Persoon) Sm. - F, G]

Myosotis laxa Lehmann ssp. laxa, Smaller Forget-me-not, Tufted Forget-me-not. Mt (NC, VA, WV), Pd (DE, NC, VA), Cp
(DE, NC, VA): marshes, streambanks; common (uncommon in DE). May-October. The species is circumboreal, represented
nearly throughout North America by ssp. laxa. The other subspecies are Eurasian. [=Z; <M. laxa-RAB, C, F, G, GW, K, Pa, S, W,
wv]

Myosotis macrosperma Engelmann, Bigseed Forget-me-not. Cp (GA, NC, SC, VA), Pd (GA, NC, SC, VA), Mt (GA, NC,
SC, VA, WV), {DE}: bottomland forests and alluvial fields, probably associated with nutrient-rich soils; uncommon. April-
May. MD west to MO, south to FL and TX. [=RAB, C,F, G, GW, K, Pa, S, W, WV, Z]

*  Myosotis scorpioides Linnaeus, Water Scorpion-grass. Mt (NC, VA, WV), Pd (DE, VA), Cp (DE, VA): wet meadows,
streambanks; common (uncommon in DE Piedmont, rare in DE Coastal Plain), native of Europe. May-August. [=RAB, C,F, G,
GW, K, Pa, W, WV, Z; ? M. palustris (Linnaeus) Hill - S]
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*  Myosotis stricta Link ex Roemer & J.A. Schultes, Blue Scorpion-grass. Pd (NC, VA), Cp (DE, VA), Mt (NC, WV):
disturbed areas; uncommon (rare in DE and WV), native of Eurasia. April-June. [=F, K, Pa, Z; ? M. micrantha Pallas - RAB, C, G,
apparently misapplied]
*  Myosotis sylvatica Ehrhart ex Hoffman, Garden Forget-me-not. Pd (NC): gardens, rarely persistent or found as a waif; rare,
native of Eurasia. April-September. [=RAB, C, F, G, K, Pa, Z]

Myosotis verna Nuttall, Early Forget-me-not. Cp (DE, GA, NC, SC, VA), Pd (DE, GA, NC, SC, VA), Mt (GA, NC, SC,
VA, WV): dry woodlands, roadsides, disturbed areas, dry fields; common (rare in DE). March-July. ME west to SD, south to
GA and TX; also from ID and BC south to OR. [=RAB, C, F, G, K, Pa, W, WV, Z; = M. virginica — S, misapplied]

12. Plagiobothrys Fischer & C.A. Meyer (Popcorn-flower)

A genus of about 70 species, of w. North America, w. South America, e. Asia, and Australia. References: Al-Shehbaz (1991)=Z;
Chambers (1989)=Y.

*  Plagiobothrys figuratus (Piper) 1.M. Johnston ex M.E. Peck ssp. figuratus, Popcorn-flower. Pd (NC): fields and roadsides;
rare, native of nw. North America. April-May. [=K, Y; = P. hirtus (Greene) I.M. Johnston var. figuratus (Piper) I.M. Johnston — RAB, Z;
<P. hirtus — F, G]

13. Symphytum Linnaeus (Comfrey)
A genus of ca. 25 species, herbs, of Europe. References: Al-Shehbaz (1991)=Z.

1 Upper leaves not decurrent, or decurrent < 1 cm below the leaf attachment; pubescence of stem in part of strong, recurved prickles
(resembling MINIATUIE FOSE THOINIS) .....cviieiiitiieiiiei ettt ettt st e s e teseeseete e e s e st e s e e s e e e s e st e e et e s b e e ebe b enessenaeneneeneene [S. asperum]
1 Upper leaves decurrent on the stem; pubescence of the stem Not Of PrickIes...........ccooiiiiiii e S. officinale

*  Symphytum asperum Lepechin, Prickly Comfrey, another Eurasian species, is reported by F as occurring south to MD. It may occur in our
area. [=C,F, G, K, Z]

*  Symphytum officinale Linnaeus, Common Comfrey. Mt (GA, VA, WV), Pd (DE, VA), Cp (DE): disturbed areas;
uncommon, native of Europe. June-August. Symphytum is a traditional "medicinal herb," but recent evidence suggests that it can
cause dangerous (even fatal) liver damage. [=C,F, G, K, Pa, S, WV, Z]

14. Nama Linnaeus 1753 (Fiddleleaf)
A genus of about 45 species, herbs, of sw. North America, tropical America, and Hawaii. [also see Hydrolea in HYDROLEACEAE]
*  Nama jamaicense Linnaeus, Jamaica Weed. Cp (FL, SC): lawns; rare, native of tropical America (including s. FL and
TX). May. [=K; = N. jamaicensis — RAB, WH, orthographic variant; = Marilaunidium jamaicense (Linnaeus) Kuntze — S]

15. Ellisia Linnaeus 1763 (Waterpod)

Ellisia is considered to be a monotypic genus, an herb of c. and e. North America, but generic limits in the Hydrophyllaceae are
badly in need of critical reassessment. References: Constance (1940)=Z.

Ellisia nyctelea (Linnaeus) Linnaeus, Waterpod, Aunt Lucy. Pd (VA), Mt (VA, WV): moist shaded forests, especially
bottomlands; uncommon (rare in WV). April-July. IN and MI west to AB, south to AR and OK; disjunct in e. North America
froms. NY and NJ south to sc. VA. Likely to occur in nc. NC. [=C, F, G, GW, K, Pa, W, WV, Z; = Nyctelea nyctelea (Linnageus)
Britton — S]

16. Nemophila Nuttall 1822 (Baby Blue-eyes)
A genus of 11 species, herbs, of North America (mostly w. North America). References: Constance (1941).

Identification notes: Nemophila is superficially similar to Phacelia covillei and P. ranunculacea, with which it often co-occurs. They can be
distinguished with the following key.

1 Flowers solitary, on pedicels opposite the leaves, the pedicels mostly > 12 mm long; corolla white (sometimes aging to pale lavender), 2.5-
3.5 mm long; fruits ovoid, longer than thick, turning purple at maturity, exceeding the 2-4 mm long calyx lobes................ Nemophila aphylla

1 Flowers borne in 2-6-flowered terminal cymes, the pedicels mostly < 12 mm long; corolla pale blue or lavender, 4-5 mm long; fruits
depressed globular and weakly 4-lobed, the apex depressed, remaining green at maturity, shorter than the calyx, the lobes of which expand to
5-8 mm long.



BORAGINACEAE 860

2 Pubescence of the middle stem (from 2" to 5" node from the base) consisting of appressed to ascending, stiff, pointed hairs, sometimes
also with a few gland-tipped hairs < 2 mm long; terminal leaflet of leaves directly subtending an inflorescence with acute to cuneate bases;
[of rivers in the Atlantic drainage, very rarely disjunct west of the Appalachians] ..........cccccovierieiineririinci s Phacelia covillei
2 Pubescence of the middle stem spreading or even retrorse, most of the hairs weak and twisted, and many of them glandular-tipped and > 2
mm long; terminal leaflet of leaves directly subtending an inflorescence with obtuse to rounded or truncate bases; [of rivers in the
LY TSI o o o L= U4 o - SRR Phacelia ranunculacea

Nemophila aphylla (Linnaeus) Brummitt. Cp (FL, GA, NC, SC, VA), Pd (GA, NC, SC, VA): moist, nutrient-rich
floodplain forests; uncommon, though often locally abundant (rare in FL). March-April. MD south to Panhandle FL and west to
TX, north in the interior to e. TN, w. KY, and se. MO. [= GW, K; = N. microcalyx (Nuttall) Fischer & Meyer - RAB, F, G, S; = N.
triloba (Rafinesque) Thieret — C]

17. Hydrophyllum Linnaeus 1753 (Waterleaf)
A genus of 8 species, herbs, of e. and w. North America. References: Constance (1942)=Z; Beckmann (1979)=Y; Alexander (1941)=X.

1 Principal cauline leaves palmately lobed, maple-like, differing from the pinnately divided basal leaves.
2 Sepals with small reflexed appendages exserted at each sinus of the calyx; plant biennial from a taproot; stamens exserted 1-3 mm beyond

the corolla; leaf lobing relatively Shallow and IFTEQUIAK .............ooviiiiiii et H. appendiculatum
2 Sepals with appendages absent or rudimentary; plant perennial from fibrous roots; stamens exserted 3-6 mm beyond the corolla; leaf
lobing relatively deep AN FEGUIAT ...ttt b e et b et b bbbt et e b et bbbt bbb e H. canadense

1 Principal cauline leaves pinnately divided, similar to the basal leaves.
3 Inflorescence and upper stem densely hirsute with spreading hairs 1-2 mm long; leaves pinnatifid with (7-) 9-13 segments, these toothed
DUE NOL TODEA ...t b bbbtk e st b e E b b e bt b e R e ekt et e b £ e b et e b e b e st b et et e sb et et e e ens H. macrophyllum
3 Inflorescence and upper stem glabrate to strigose with appressed to ascending hairs < 0.5 mm long; leaves with 5-7 (-9) segments, some of
them sometimes deeply 2-lobed.
4 Corolla deep purple to maroon; lower stem glabrous to slightly (rarely moderately) pubescent with retrorse hairs; [of low to high

elevations in the IMOUNTAINS] .........ciiiiiiieie bbbttt sr e H. virginianum var. atranthum
4 Corolla white to lavender or pale purple; lower stem slightly to densely pubescent with retrorse to spreading hairs; [of low elevations of
the Piedmont, Mountains, and Coastal PI2IN] .........cccceiiiiiinii e H. virginianum var. virginianum

Hydrophyllum appendiculatum Michaux, Biennial Waterleaf. Mt (WV): rich forests; rare. May-June. S. ON and MN,
south to sw. PA, a. and sc. WV, e. TN, n. AL (Jackson Co.), MO, and e. KS. It was attributed to NC by Small (1933) on
unknown grounds. [=C,F, G, K, Pa, WV, Y, Z; = Decemium appendiculatum (Michaux) Small — S]

Hydrophyllum canadense Linnaeus, Mapleleaf Waterleaf, Canada Waterleaf, Broadleaf Waterleaf. Mt (GA, NC, SC, VA,
WV), Pd (NC, VA), Cp (VA): cove forests, rocky streambanks, other moist and nutrient-rich forests; common (rare in VA
Coastal Plain, rare in NC Piedmont, rare in SC Mountains). May-August; August-September. VT and s. ON west to MI and W],
south to n. GA, AL, AR, and MO. [=RAB, C,F, G, K, Pa, S, W, WV, Y, Z]

Hydrophyllum macrophyllum Nuttall, Hairy Waterleaf. Mt (GA, NC, VA, WV): cove forests and other moist rocky
forests, especially over calcareous or mafic rocks; uncommon (rare in GA, NC, and VA). May-June; July-August. WV west to
OH, and IL, south to sw. VA, w. NC, n. GA, and n. AL; reports from AR are erroneous, and are based on material of
Hydrophyllum brownei Kral & Bates (Peck 2003). The w. North American H. occidentale (S. Watson) A. Gray is rather closely
related. [=RAB, C,F, G, K, Pa, S,W, WV, Y, Z]

Hydrophyllum virginianum Linnaeus var. atranthum (E.J. Alexander) Constance, Appalachian Waterleaf. Mt (NC, VA):
cove forests and other moist rocky forests; common (uncommon in WV). May-June; July-August. N. WV south through w. and
sw. VA and e. KY to w. NC and e. TN. Since its naming as a species (Alexander 1941) and subsequent reduction to a variety
(Constance 1942) there has been little consensus about this taxon, some regarding it as merely a color form. Alexander lists
numerous characters additional to that of flower color; they need further investigation. "H. atranthum differs from H.
virginianum in the dark-violet flowers, the brown hairs on the appendages, brown filaments, corolla-lobes longer than the tube,
stamens shorter [11.5 mm] and more slender, and the more numerous leaf-lobes. H. virginianum has flowers white to pale
lavender or pinkish, white hairs on the appendages, white filaments, corolla-lobes and tube equal in length, filaments longer (13.5
mm) and stouter, and 5-7 leaf-segments.” Beckmann (1979) did not accept the variety, stating that "this pigment combination
appears sporadically in other sectors of the species range.” Based on herbarium material, | have seen darker than usual flowers
that are found outside of the Southern Appalachians; they do not, however, approach in darkness the flowers of Southern
Appalachian material, and the somewhat darker-flowered plants outside the Southern Appalachians do not share the stem
pubescence character stated in the key above. The general correlation of flower color and lower stem pubescence and the tight
geographical range of var. atranthum incline me to accept it provisionally as a variety. It is not, however, limited to high
elevations, as stated or implied by some authors. The two varieties provisionally accepted here need more careful study,
including either statistical studies of morphology, or electrophoretic or molecular studies. [=C, F, G, WV, Z; < H. virginianum —
RAB, K, W, Y; < H. virginicum — S, orthographic error; = H. atranthum E.J. Alexander — X]

Hydrophyllum virginianum Linnaeus var. virginianum, Eastern Waterleaf, Virginia Waterleaf. Mt (NC, VA, WV), Pd
(DE, NC, VA), Cp (DE, VA): cove forests, moist rocky forests, alluvial forests; common (rare in DE Coastal Plain). April-June;
July-August. NH and QC west to ND, south to e. VA, ¢. NC, KY, s. IN, s. IL, nc. AR, and ne. OK. As discussed by Beckmann
(1979) and Constance (1941), H. virginianum is a closely related vicariant of H. tenuipes Heller of BC south to CA. See
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Phacelia bipinnatifida for additional suggestions on distinguishing it from this species. [=C, F, G, WV, Z; < H. virginianum - RAB,
K, Pa, W, Y; < H. virginicum — S, orthographic error; = H. virginianum — X]

18. Phacelia A.L. de Jussieu 1789 (Phacelia)

A genus of about 100-150 species, of North America and South America, concentrated in w. North America. References:
Constance (1949)=Z; Levy (1991)=Y; Sewell & Vincent (2006)=X; Murdy (1966); Gillett (1968, 1964).

Identification notes: 1. Phacelia bipinnatifida and Hydrophyllum virginianum are sometimes confused. P. bipinnatifida has the larger and
more basal leaves distinctly bipinnatifid, the lower pinnae often stalked (vs. pinnatifid, the basal or terminal pinnae sometimes 2-lobed, all the
pinnae more-or-less sessile), pubescence of the upper stem and inflorescence in part glandular (pubescence nonglandular), and seeds 4 per
capsule, black (vs. 2 per capsule, light brown). 2. Phacelia covillei and P. ranunculacea are superficially similar to and sometimes confused
with Nemophila aphylla, which see for discussion.

1 Corolla lobes fimbriate; seeds 4 per capsule.
2 Corolla white (rarely slightly lavender); pubescence of the stem spreading; lobes of cauline leaves mostly obtuse; seeds 3.0-3.5 mm long...
...................................................................................................................................................................................................... P. fimbriata
2 Corolla lavender to blue; pubescence of the stem appressed; lobes of cauline leaves mostly acute; seeds 1.5-3.0 mm long............ P. purshii
1 Corolla lobes entire; seeds 4-15 per capsule.
3 Stamens 1.5-2 mm long; style 1.5-2 mm long; corolla tubular; seeds globose-ovoid, nearly spherical, 4 per capsule.

4 Pubescence of the middle stem (from 2™ to 5™ node from the base) consisting of appressed to ascending, stiff, pointed hairs, sometimes
also with a few gland-tipped hairs <2 mm long; terminal leaflet of leaves directly subtending an inflorescence with acute to cuneate
bases; [of rivers in the Atlantic drainage, very rarely disjunct west of the Appalachians in rivers of the Mississippi drainage] ..................
TSRS P. covillei

4 Pubescence of the middle stem spreading or even retrorse, most of the hairs weak and twisted, and many of them glandular-tipped and >
2 mm long; terminal leaflet of leaves directly subtending an inflorescence with obtuse to rounded or truncate bases; [of rivers in the
LAY LS S]] o I L= U1 g o OSSPSR P. ranunculacea

3 Stamens 3-10 mm long; style 3-15 mm long; corolla rotate to broadly campanulate; seeds ovoid-angled, 4-15 per capsule.

5 Corolla 10-15 mm across, blue; plant 10-60 cm tall; seeds 2.5-4 mm long, black; ultimate segments of the leaf 15-45 mm long, 10-25
mm wide; pedicels recurved in fruit; [of moist forests of the Mountains and (very rarely) Piedmont] ...........c.cocoeevvvnnnne. P. bipinnatifida

5 Corolla 5-11 mm across, white to blue; plant 5-40 cm tall; seeds 1.5-2.2 mm long, brown; ultimate segments of the leaf 5-15 mm long,
5-9 mm wide; pedicels ascending to spreading in fruit; [of alluvial forests, granitic flatrocks, and other habitats, of the Piedmont,
Coastal Plain, and Mountains].

6 Sepals 4-8 mm long, linear or oblanceolate; marginal bristles of sepals spreading, 1.0-1.5 mm long; plants mostly erect......................
............................................................................................................................................................................................. P. maculata

6 Sepals 2-4 mm long, narrowly ovate; marginal bristles of sepals appressed, 0.3-1.0 mm long; plants mostly decumbent, branched
from the base.

7 Sepals 2.6-4.0 mm long; petals 4-6 mm long; marginal bristles of sepals 0.6-0.9 mm long; basal leaves with 1-3 pairs of lateral
leaflets. the terminal leaflet larger and usually 3-lobed; cauline leaves with 1-3 pairs of rather broad lobes; [of various habitats
(including granitic flatrocks and domes) in SC, NC, and VA] ......ccoiiiiniiiiiiieenneteseee s P. dubia var. dubia

7  Sepals 2.0-3.0 mm long; petals 3.5-5 mm long; marginal bristles of sepals 0.4-0.7 mm long; basal leaves with 4-5 pairs of lateral
leaflets, the terminal leaflet about the same size and unlobed; cauline leaves with 2-4 pairs of narrow lobes; [of granitic flatrocks
and domes of the Piedmont of SC and SOUthWESEWAN].........c.covruiueiiriiiiieiic e P. dubia var. georgiana

Phacelia bipinnatifida Michaux, Fernleaf Phacelia, Forest Phacelia. Mt (GA, NC, SC, VA, WV): cove forests, especially
where rocky; common (uncommon in VA and WV, rare in SC). April-May; June. W. VA west to s. OH, n. IN, n. IL, and c.
MO, south to w. NC, nw. SC, n. GA, c¢. AL, and n. AR. P. bipinnatifida var. plummeri (= P. brevistyla) is "based on a variation
with sparser pubescence, larger and less divided leaf segments, smaller flowers, and sub-included stamens and style. These
variations are not concomitant, and the distribution of forms showing a complete or partial combination of them is sporadic”
(Constance 1949). The matter deserves additional study. [= RAB, C, G, K, W, Z; > P. bipinnatifida var. bipinnatifida - F; > P.
bipinnatifida var. plummeri Wood - F; > P. brevistyla Buckley — S; > P. bipinnatifida — S]

Phacelia covillei S. Watson ex A. Gray, Eastern Buttercup Phacelia. Pd (NC, VA), Mt? (WV?): rich soils of floodplains,
and contiguous terraces and slopes; rare. April; May. Ranging in three disjunct areas — ¢. NC and sc. VA (in the drainages of the
Cape Fear, Tar, and Roanoke rivers), DC, n. VA, and sc. MD (in the drainage of the Potomac River), and disjunct in Texas
County, MO. Most recent authors have included this taxon within the closely similar P. ranunculacea; as thus broadly defined,
P. ranunculacea was considered to occur in three peculiarly disjunct areas; one centered around St. Louis, MO (w. KY, w. TN, e.
MO, ne. AR, se. MO, s. IL, and s. IN), one near Washington, DC (DC, n. VA, and sc. MD), and a third in c. NC and sc. VA.
Sewell & Vincent (2006) have clarified the status of P. covillei and P. ranunculacea. Chuang & Constance (1977) felt that P.
covillei and P. ranunculacea (sensu stricto) have numerous characteristics that rendered their inclusion in Phacelia
uncomfortable (also see discussion in Constance 1949 and Gillett 1968), but Sewell & Vincent (2006) countered this idea. See
Nemophila aphylla for suggestions on distinguishing these two superficially similar species. [= K, X; < P. ranunculacea (Nuttall)
Constance - RAB, C, F, G, Z]

Phacelia dubia (Linnaeus) Trelease var. dubia, Appalachian Phacelia. Mt (GA, NC, SC, VA, WV), Pd (GA, NC, SC, VA),
Cp (DE, NC, SC, VA): floodplain forests, rocky forests, fields, roadsides, granitic flatrocks; common (rare in DE). April-May;
June. Var. dubia ranges from NY and PA west to WV, south to nc. SC, sw. NC, and se. TN. The Phacelia dubia complex has
been under detailed biosystematic study by Foster Levy and associates (Levy 1991a, 199b, 1997; Levy et al. 1996; Levy &
Malone 2001; Levy & Neal 2001; Taylor & Levy 2002; del Castillo 1994, 1998). Male sterile cytotypic variants are common in
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some populations but formal taxonomic recognition ius not warranted (Levy 1991a, 1991b; del Castillo 1994, 1998).
Additionally, an incipient variety, informally termed "imitator", occurs in c. SC (Levy 1991a; Levy & Malone 2001). These
populations are morphologically variable, some more similar to var. georgiana, others more similar to var. dubia; see Levy
(1991a) for further discussion. They may warrant taxonomic recognition, as they are allopatric from each of the 3 named
varieties, and show degrees of sterility when bred with each of the three, but morphologic differences have not evolved (Levy &
Malone 2001). [=K, Y; <P. dubia-RAB, C, F, Pa, S, W, WV; > P. dubia var. dubia — G; > P. dubia var. fallax (Fernald) Gleason — G; > P.
dubia var. dubia — Z (also including var. interior)]

Phacelia dubia (Linnaeus) Trelease var. georgiana McVaugh, Georgia Phacelia. Pd (GA): granitic flatrocks; rare. April-
May; June. Var. georgiana ranges from GA west to ec. AL, in the Piedmont. It has sometimes been attributed to SC, and Levy
found plants in SC which morphologically resemble var. georgiana, but he concluded that this "imitator" genotype was largely
sterile when bred with var. georgiana. See var. dubia for additional discussion. [=K, Y, Z; < P. dubia- RAB, C, F, S, W; ? P. dubia
var. dubia- G

Phacelia]dubia (Linnaeus) Trelease var. interior Fernald, endemic in c. TN. [=K1; < P. dubia-C, F, G, S; < P. dubia var. dubia - Z]
{not yet keyed}

Phacelia fimbriata Michaux, Fringed Phacelia, Blue Ridge Phacelia. Mt (GA, NC, VA): moist forests on slopes and
floodplains, at low to high elevations, perhaps mainly over circumneutral soils; uncommon, but locally abundant (rare in GA and
VA). April-May. Sw. VA south to w. NC, e. TN, and n. GA (Jones & Coile 1988), a Southern Appalachian endemic. [= RAB, C,
F,G, K S,W,Z]

Phacelia maculata Wood, Flatrock Phacelia. Pd (GA, NC, SC): bottomlands, granitic flatrocks; uncommon (rare in NC).
April; May. Sc. NC south to GA and west to ec. AL. [=RAB, K, W, Y, Z; ? P. hirsuta — S, misapplied]

Phacelia purshii Buckley, Miami-mist. Mt (GA, NC, SC, VA, WV), Pd (VA): moist forests on floodplains and slopes;
uncommon (rare in GA, NC, SC, and VA). May-June. S. PA west to s. ON, OH and MO, south to nw. SC, nw. GA, and c. AL.
Plants “with smaller flowers, shorter pedicels, and smaller capsules and seeds” are the basis of P. boykinii and P. bicknellii
(Constance 1949). A study of the matter was initiated and specimens annotated as “P. purshii ssp. boykinii,” but the research was
not completed and the name was never published; further study is warranted. [=RAB, C, F, G, K, Pa, W, WV, Z; > P. purshii - S; >
P. boykinii (A. Gray) Small — S; > P. bicknellii Small - S]

Phacelia ranunculacea (Nuttall) Constance, Western Buttercup Phacelia. Bottomland forests. In the Mississippi and Ohio
river drainages, centered around St. Louis, MO (w. KY, w. TN, e. MO, ne. AR, se. MO, s. IL, and s. IN). See Sewell & Vincent
(2006). [= K, X; < P. ranunculacea— RAB, C, F, G, Z]

Phacelia strictiflora (Engelmann & Gray) Gray var. robbinsii Constance. East to AL. [= K1, Z] {not yet keyed}

19. Asperugo Linnaeus (Madwort, Catchweed)
A monotypic genus, an annual scrambling herb, of Eurasia.

*  Asperugo procumbens Linnaeus, Madwort, Catchweed. Cp (DE), Pd (DE): disturbed areas; rare, native of Eurasia. [=C, F,
G, K] {not yet keyed}

20. Heliotropium Linnaeus (Heliotrope, Turnsole)

A genus of ca. 250 species, widespread in tropical and temperate regions. Either treated as part of a broadly defined
Boraginaceae, or else better placed in the family Heliotropiaceae, as it is apparently more closely related to Hydrophyllaceae than

to Boraginaceae. Currently under study and additional taxonomic changes may be forthcoming (Hilger & Diane 2003).
References: Al-Shehbaz (1991)=Z; Hilger & Diane (2003).

1 Flowers solitary at the ends of short branches; [of limestone habitats from nw. GA westward]; [section Orthostachys, subsection Bracteata] ..
........................................................................................................................................................................................................... H. tenellum
1 Flowers in secund, helicoid cymes.
2 Leaves glabrous, succulent, < 7 mm wide; [of saline coastal situations]; [section Halmyrophila] .......... H. curassavicum var. curassavicum
2 Leaves pubescent, not succulent, > 10 mm wide; [of a variety of mostly disturbed, inland situations].
3 Mericarps separating at maturity; fruit 4-lobed prior to maturation; leaves petiolate, ca. 2x as long as wide; [section Heliotropium] ........
.............................................................................................................................................................................................. H. europaeum
3 Mericarps cohering in pairs at maturity; fruit 2-lobed prior to maturation; leaves petiolate or sessile to subsessile, ca. 2-5x as long as

wide.
4 Fruit tuberculate, 4-seeded; leaves sessile to subsessile, ca. 4-5% as long as wide; corolla throat and tube densely villous within;
[cTe o T LT o] o 1) (03 RSP SPRSN H. amplexicaule
4 Fruit longitudinally ribbed, 2-seeded; leaves petiolate, ca. 2x as long as wide; corolla throat and tube glabrous within; [section
T Ua Lo [T T4 OO SO EOOOOTSTUTSO SO P OO TTP TSR UOPRTUTPRPPPTOOY H. indicum

*  Heliotropium amplexicaule M. Vahl, Wild Heliotrope. Cp (FL, GA, NC, SC, VA), Pd (GA, NC, SC, VA): disturbed areas,
roadsides, fields; uncommon (rare north of SC), native of South America. April-September. [=RAB,C, F, G, K, Z]

Heliotropium curassavicum Linnaeus var. curassavicum, Seaside Heliotrope. Cp (DE, FL, GA, NC, SC, VA): edges of
brackish and salt marshes, estuarine shores; rare. June-September. Var. curassavicum ranges from DE (and farther north as an
introduction) south to the New World tropics. Considered by some authors to be introduced and naturalized in our area. Other
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varieties occur inland in the mw. and w. United States. [=C, K, Z; < H. curassavicum - RAB, GW; = H. curassavicum - F, G; =
Heliotropium curassavicum ssp. curassavicum]
*  Heliotropium europaeum Linnaeus, European Heliotrope. Cp (DE, FL, GA, NC, SC, VA), Pd (DE, NC, VA), Mt (WV):
roadsides, disturbed areas; rare, native of s. Europe. June-October. [=RAB, C,F, G, K, Pa, Z]
*  Heliotropium indicum Linnaeus, Turnsole. Cp (FL, GA, NC, SC, VA), Pd (GA, NC, SC, VA), Mt (WV): roadsides,
woodland borders, swamps, ditches; uncommon (rare in WV), native of South America. July-November. [=RAB, C, F, G, GW, K,
WV, Z; = Tiaridium indicum (Linnaeus) Lehmann - S]

Heliotropium polyphyllum Lehmann, Pineland Heliotrope. Cp (FL): pine flatwoods, pond margins; common. FL. [= K] {add synonymy;
not yet keyed}

Heliotropium tenellum (Nuttall) Torrey, Delicate Heliotrope. Mt (GA, WV): limestone glades and barrens; rare. WV, KY,
IN, IL, 1A, and KS, south to nw. GA, AL, MS, LA, and TX. [=C,F, G, K, Z; = Lithococca tenella (Nuttall) Small — S]

357. CONVOLVULACEAE A.L. de Jussieu 1789 (Morning Glory Family) [in SOLANALES]

A family of about 56 genera and 1600 species, nearly cosmopolitan, especially in tropical and subtropical areas. Tribes follow
the classification of Stefanovi¢, Austin, & Olmstead (2003). References: Wilson (1960b); Austin (1979); Stefanovi¢, Krueger, &
Olmstead (2002); Stefanovi¢, Austin, & Olmstead (2003). [including CUSCUTACEAE]

1 Plant parasitic; Stems 0range; [triDE CUSCULBAE) ........ciuiiiruiitiiirieiieiirte ettt ettt e b bbb e b et b e b ek e st et et e eb et e b e b e st sb e e ebeneeie et s Cuscuta
1 Plant photosynthetic; stems green.
2 Corolla 0.1-0.2 cm long; capsule deeply 2-lobed; leaves orbicular-reniform, 1-3 cm long and wide, not fleshy; [tribe Dichondreae] ............
........................................................................................................................................................................................................ Dichondra
2 Corolla 1-10 cm long; capsule entire; leaves various, but not as above (most similar vegetatively are Calystegia soldanella, Ipomoea pes-
caprae var. emarginata, and |. imperati, all beach plants with fleshy, emarginate, and usually larger leaves).
3 Styles 2, free nearly to the ovary or fused most of their length (at least the terminal 1-2 mm free); corolla 1-2.5 cm long; leaves cuneate
or rounded at the base, and narrowly ovate, lanceolate, or linear; [tribe Cresseae].
4 Styles free, each 2-cleft, the stigmas therefore 4, linear-filiform ... Evolvulus
4 Styles free or fused at the base, the stigmas 2, glob0SE-PEIALe...........ccoii i Stylisma
3 Styles 1 (sometimes with 2 stigmas, or a bilobed stigma); stigmas capitate, elongate, flattened, or filiform; corolla > 2.5 cm long (except
Jacquemontia, Convolvulus, and a few Ipomoea spp.); leaves cordate, sagittate, or truncate at the base, and (mostly) ovate in outline.

5 Flowers in a dense head with numerous interspersed bracts; [tribe Jacquemontieae].........c.coceevereiereiiseieieseisc e Jacquemontia
5 Flowers solitary or in an open, few-flowered inflorescence.
6 Calyx concealed by 2 large bracts; [tribe CONVOIVUIBEE]..........coiiiiiieiitiiic e Calystegia

6 Calyx not concealed by bracts.
7 Stigmas 2, elongate; leaves 2-4 cm long, truncate or weakly hastate at base; corolla white or pink; [tribe Convolvuleae].............
.................................................................................................................................................................................... Convolvulus
7 Stigma 1, capitate (sometimes lobed); leaves 3-15 cm long, mostly strongly hastate or cordate at base; corolla white, pink,
lavender, blue, orange, or red.
8  Anthers straight after dehiscence; fruits valvate-dehiscent; [tribe IPOMOEEAE]..........ccueveiriririeriririreere s Ipomoea
8  Anthers twisted after dehiscence; fruits longitudinally or irregularly dehiscent; [tribe Merremieae] ...........c.ccccoveneee Merremia

Calystegia R. Brown 1810 (Bindweed)

A genus of about 25 species, vines, cosmopolitan. Stefanovi¢, Krueger, & Olmstead (2002) conclude (based on molecular
phylogeny) that Calystegia should be combined with Convolvulus. References: Brummitt in FNA (in prep.); Wilson (1960b)=Z; Lewis
& Oliver (1965); Brummitt (1965, 1980); Austin, Diggs, & Lipscomb (1997)=Y.

1 Leaves about as wide as 10ng, rouNded At the TIP ......cooviuieiriiii bbbt C. soldanella
1 Leaves longer than wide, obtuse , acute, or acuminate at the tip.
2 Flowers double, the corolla deeply divided into many parts (garden escape occasionally naturalized) ...........ccoccoeoviiiieininnens C. pubescens
2 Flowers not double, corolla entire
3 Leaves densely white-tomentose DENEALN ...........cociiiiiiiiiee e C. catesbeiana ssp. sericata

3 Leaves not densely white-tomentose beneath.
4 Stems mostly less than 1.5 m, erect at least in the lower part, but sometimes twining toward the apex, flowers mostly borne in lower
leaf axils.
5 Stems twining in the upper part; mostly 0.8-1.4 m high; leaves overtopping stem apex by < 1 CM ......cccccoviiiniininciniecee
.......................................................................................................................................................... C. catesbeiana ssp. catesbeiana
5 Stems not twining, up to 0.6 m high; leaves overtopping the stem apex by 1.5-6 cm.
6 Stem and leaves glabrous to pubescent; leaves more or less flat at maturity, with basal lobes 0-5 mm long .........cccccceevvieinenns
....................................................................................................................................................... C. spithamaea ssp. spithamaea
6 Stem and leaves tomentose; leaves tending to be folded along midrib at maturity, with basal lobes 1-11mm long..........ccceveene
................................................................................................................................................................. C. spithamaea ssp. stans
4 Stems strongly twining, up to 4 m or more long; flowers borne along middle and upper stems.
7  Margins of the bracts immediately subtending the flower overlapping > %2 their length; bracts inflated at base (saccate), the apex
usually obtuse; fIOWErs 1-2 PEF @Xil.......c.coiiiiririiiiiiiiiice bbb C. sylvatica ssp. fraterniflora
7  Margins of the bracts immediately subtending the flower overlapping at the bse only or not at all; bracts mostly flat (or often
keeled, the apex usually acute; flowers 1 per axil.
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8 Bracteoles forming a continuous spiral series with sepals, the flower appearing to have 3 bracteoles when seen from side;

leaves with almost closed sinus, the lobes posteriorly trunCate.............cccovvvvveernriciinsceee e C. sepium ssp. erratica
8 Bracteoles clearly distinct from sepals, obviously only 2; leaves with a wide or v-shaped sinus.
9 Corolla pink.
10 Leaves with basal lobes rounded or with a single angle, or if with 2 angles then not speading; plant glabrous or commonly
pubescent t0 tOMENTOSE ON SEEM......cueieiieririiriee et se ettt e re st e e re e e e ete e sesseseeneneen C. sepium ssp. americana
10 Leaves with lobes with 2 angles, spreading; plant glabrous.............c.ccoveieiriennieneiniiicns C. sepium ssp. appalachiana

9 Corolla white.
11 Leaves with spreading basal lobes, each lobe more or less 2-angled, sinus broadly rounded; plant glabrous; WV and

NOMOWArdS QNG WESEWAITS].......eveueeiiriiietert ettt sb ettt ettt sb e ebe e C. sepium ssp. angulata
11 Leaves with posteriorly directed lobes, the blade often conspicuously narrowly triangular to linear; stems and leaves often
strongly pubescent; [Coastal PIAIN..........cccciriiiiiiiic s C. sepium ssp. limnophila

Calystegia catesheiana Pursh ssp. catesbeiana, Catesby's Bindweed. Mt (WV), Cp (VA), {GA, NC, SC): longleaf pine
savannas, marsh edges, openings in dry to dry-mesic montane forests; {abundance} (rare in GA, VA, and WV). [=FNA; < C.
catesbeiana — K; < Calystegia spithamaea — C; < Convolvulus spithamaeus Linnaeus var. pubescens (Gray) Fernald — F; < Calystegia sericata
(House) Bell - RAB, W; < Convolvulus sericatus House - S, Z]

Calystegia catesbeiana Pursh ssp. sericata (House) Brummitt, Silky Bindweed, Blue Ridge Bindweed. Openings in dry to
dry-mesic montane forests. [= FNA; < Calystegia catesbeiana — K; < Calystegia spithamaea — C; < Convolvulus spithamaeus Linnaeus var.
pubescens (Gray) Fernald — F; < Calystegia sericata (House) Bell - RAB, W; < Convolvulus sericatus House — S, Z]

Calystegia macounii (Greene) Brummitt. Reported for NC and VA; Brummitt (pers. comm.) says this species does not occur east of the
Mississippi River. [= K, Y; = Convolvulus macounii Greene] {rejected; not keyed}

*  Calystegia pubescens Lindley. Mt (WV), {NC, VA}. rare in WV, Disturbed areas; native of e. Asia. May-August. [=
FNA,; ? Calystegia pellita (Ledebour) G. Don — K; ? Convolvulus pellitus Ledebour — F, Z; ? Convolvulus japonicus Thunberg — G; ? Calystegia
hederacea Wallroth — C; < Calystegia pubescens — Pa; < Calystegia hederacea — Pa]

Calystegia sepium (Linnaeus) R. Brown ssp. americana (Sims) Brummitt, Northeastern Bindweed. Openings, woodland
edges. [= FNA, K; < Calystegia sepium — RAB, C, GW, W; < Convolvulus sepium Linnaeus var. repens (Linnaeus) A. Gray - F, WV, Z; >
Convolvulus sepium Linnaeus var. repens (Linnaeus) A. Gray — G; > Convolvulus sepium var. americanus Sims — G; > Convolvulus americanus
(Sims) Greene — S; > Convolvulus repens Linnaeus — S]

Calystegia sepium (Linnaeus) R. Brown ssp. angulata (Sims) Brummitt, Northwestern Bindweed. Riverbanks, hedges,
roadsides. June-September. NB to BC, south to MD, IN, IL, MO, NE, CO, NM, and OR. [=FNA, K, Y; < Calystegia sepium —
RAB, C, GW, W; < Convolvulus sepium Linnaeus var. sepium — F, G, Z]

= o o

Calystegia sepium (Linnaeus) R. Brown ssp. appalachiana Brummitt, Appalachian Bindweed. Woodland edges. [= FNA,
K; < Calystegia sepium — RAB, C, GW, W; < Convolvulus sepium Linnaeus var. sepium — F, G, Z]

Calystegia sepium (Linnaeus) R. Brown ssp. erratica Brummitt.

Calystegia sepium (Linnaeus) R. Brown ssp. limnophila (Greene) Brummitt, Coastal Plain Bindweed. Woodland edges. [=
FNA, K, Y; < Calystegia sepium — RAB, C, GW, W; < Convolvulus sepium Linnaeus var. sepium — F, G, Z; = Convolvulus limnophilus Greene]

Calystegia sepium (Linnaeus) R. Brown ssp. sepium, European Bindweed. [= FNA, K; < Calystegia sepium — RAB, C, GW, W; <
Convolvulus sepium Linnaeus var. sepium — F, WV, Z; > Convolvulus sepium var. sepium — G; > Convolvulus sepium var. communis R. Tryon —
G; < Convolvulus sepium — S] {rejected, not definitely reported from our area}

Calystegia silvatica Grisebach ssp. fraterniflora (Mackenzie & Bush) Brummitt. Mt (VA, WV), Pd (VA), Cp (VA), {GA,
NC, SC}: {habitats}; uncommon in VA, rare in WV. Ssp. silvatica and ssp. disjuncta are European. [= FNA, K, Y; < Calystegia
sepium — C; = Convolvulus sepium Linnaeus var. fraterniflorus Mackenzie & Bush — F, G, WV, Z; = Calystegia sepium (Linnaeus) R. Brown
var. fraterniflora (Mackenzie & Bush) Shinners]

*  Calystegia soldanella (Linnaeus) R. Brown ex Roemer & J.A. Schultes. Cp (NC, VA): beaches, dunes; rare, native of {}.
[= FNA, RAB, K; = Convolvulus soldanella Linnaeus]

Calystegia spithamaea (Linnaeus) Pursh ssp. spithamaea, Low Bindweed. Pd (DE, VA), Mt (VA, WV): dry limestone
areas; uncommon in VA and WV. [= FNA, K; < Calystegia spithamaea — RAB, C, W; = Calystegia spithamaea var. spithamaea; =
Convolvulus spithamaeus var. spithamaeus — F; > Convolvulus spithamaeus Linnaeus — G, S; < Convolvulus spithamaeus — Z]

Calystegia spithamaea (Linnaeus) Pursh ssp. stans (Michaux) Brummitt, Shale Bindweed. Mt (GA, NC, SC, VA, WV):
shale barrens and woodlands, less typically on limestone; uncommon. [> Calystegia spithamaea (Linnaeus) Pursh ssp. purshiana
(Wherry) Brummitt — FNA, K; > Calystegia spithamaea ssp. stans (Michaux) Brummitt — K; < Calystegia spithamaea — RAB, C, W; >
Calystegia spithamaea var. pubescens; > Convolvulus spithamaeus Linnaeus var. pubescens (A. Gray) Fernald — F; > Convolvulus purshianus
Wherry — G; > Convolvulus spithamaeus — G; < Convolvulus spithamaeus — Z]
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Convolvulus Linnaeus 1753 (Field-bindweed)
A genus of about 100 species, vines, cosmopolitan, especially in temperate areas. [also see Calystegia]

1 Calyx 3-5 cm long, sparsely pubescent to glabrous; plant sparsely pubescent; leaves entire and unlobed (except the basal lobes); widespread

[T == | (OO OSSOSO OO TSSOSO PT TP PO URTUTURURURPTUON C. arvensis
1 Calyx 6-12 cm long, densely pubescent; plant densely gray-pubescent; leaves entire, toothed, or deeply lobed (in addition to the basal lobes);
(L L TR0 1U L U7 | [P USPRPSRR C. equitans

*  Convolvulus arvensis Linnaeus, Field Bindweed, Creeping Jenny, Possession-vine, Cornbind. Mt (NC, SC, VA), Pd (DE,
GA, NC, VA), Cp (DE, FL, NC, VA): fields, roadsides, disturbed areas; common (uncommon in GA, NC, SC, and WV,
uncommon in Coastal Plain of VA, rare in FL), native of Europe. June-November. [=RAB, C, F, G, K, Pa, W, WH, WV; =
Strophocaulos arvensis (Linnaeus) Small — S]

*  Convolvulus equitans Bentham, Texas Bindweed, Gray Bindweed, Silver Bindweed. Disturbed areas; native of sw. United
States and nw. Mexico. May-November. Recorded for our area only by C. Mohr in 1883; probably not established. []

Cuscuta Linnaeus 1753 (Dodder)

A genus of about 100 species, parasitic, achlorophyllose herbs, nearly cosmopolitan. Variously treated as a monogeneric family,
or as a component of the Convolvulaceae; Neyland (2001) and Stefanovi¢, Krueger, & Olmstead (2002) provide molecular
evidence for the treatment of Cuscuta as a derived member of Convolvulaceae. References: Yuncker (1921); Yuncker (1965)=Z;
Musselman (1986)=Y; Gandhi, Thomas, & Hatch (1987)=X; Costea, Nesom, & Stefanovi¢ (2006a, 2006b, 2006¢)=V; Neyland (2001);
Stefanovi¢, Krueger, & Olmstead (2002). Key based on Yuncker (1965).

Identification notes: corolla measurements are from the base to the sinuses of the corolla. The infrastaminal scales are transparent structures
at the base of the stamens.

1 Styles more-or-less united; capsule circumscissile; [subgenus Monogynella]
2 Stigmas flattened-depressed; fIOWErS 2.5-4 MM TONG ......ccoiiiiiiiiiic bbb C. cassytoides
2 Stigmas oval or conical; fIOWErS Ca. 2 MM TONQ .......ciiiiiiiieie bbbttt sb et se et bbb abe C. japonica
1 Styles separate and distinct from the base; capsule not circumscissile (except the rare aliens C. epilinum and C. epithymum).
3 Stigmas elongated, terete or conical; capsule circumscissile; [subgenus Cuscuta].
4 Style about equaling the ovary, included in the corolla; fruit 2.0-2.5 MM 1ONG........coooiiiiiriiiiieee e C. epilinum
4 Style (including the stigma) much longer than the ovary, exserted from the corolla; fruit ca. 1.5 mm long.........cc.cccvevrinee. C. epithymum
3 Stigmas capitate, about as wide as long; capsule not circumscissile, either indehiscent or rupturing irregularly; [subgenus Grammica].
5 Each flower subtended by 1-10 imbricate bracts; sepals distinct nearly to the base.

6 Bract apeX refleXed OF SPrEAGING ........cuiuiiiiriitiite ettt h bbbt b et b e b et b e b et eb e b st bbb nnen [C. glomerata]
6 Bract apex erect.
7 Pedicels absent, the flowers in compact clusters sessile 0N the SEM ..o C. compacta
7 Pedicels 0.5-3 mm long, the flowers in 100S8 PANICIES ............ccciiiiiriiiriiri s [C. cuspidata]

5 Flowers not bracteate; sepals various.
8 Perianth surface granular; fresh flowers fleshy; corolla lobes acute, tips typically curved inward.
9 Corolla tubular; calyx > %2 as long as the corolla; flowers 4 (-5)-merous; infrastaminal scales reduced, merely bifid or shallowly
EOOENEA ... bbbt bk E k£ E b h R E b b e e bk bbb bbbttt b ettt C. coryli
9 Corolla campanulate; calyx ca. % as long as the corolla; flowers 5-merous; infrastaminal scales profusely fringed........ C. indecora
8 Perianth surface not granular; fresh flowers not especially fleshy; corolla lobes various.
10 Stylopodium (a thickened ridge at the base of the style) present; flowers 5-merous.
11 Ovary blunt to pointed, but not beaked; corolla 2.2-3.5 mm long, 2-3 mm wide; seeds ca. 1.5 mm long; [widespread] ................
...................................................................................................................................................................................... C. gronovii
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11 Ovary with a long, beak-like projection at the top; corolla 4-6 mm long, 4-6 mm wide; seeds 2-3 mm long; [of the Mountains]..
....................................................................................................................................................................................... C. rostrata
10 Stylopodium absent; flowers 3-4-merous or 5-merous.
12 Flowers subsessile, therefore in globular inflorescences.
13 FIOWETS S-IMEIOUS......e.vevieveeieiesiesee e sieieste e te st s te et s te e etesae e eses e sesseseesesaeseebesaenesae e asasesanseeesees C. obtusiflora var. glandulosa
13 Flowers mostly 3-4-merous.

14 Corolla lobes rounded or obtuse C. cephalanthi

14 COr0lla TODES ACULE .......cuiiiiieie bbbttt bbbttt C. polygonorum
12 Flowers on pedicels slightly shorter than to longer than the flowers, therefore in loose inflorescences.
15 Flowers mostly 10NGer than WIE ..........cooouiiuiiiiiiiee ettt ebe e [C. suaveolens]

15 Flowers mostly as wide as long.
16 Flowers 1.5-3.0 mm long, at least some exceeding 2.5 mm long; calyx lobes not overlapping at the base in older flowers,
and therefore the flowers not pronouncedly 5-angIed ..o C. campestris
16 Flowers 0.9-2.5 mm long; calyx lobes strongly overlapping and forming definite angles at the sinuses, thus the flower
strongly 4-5-angled.
17 Flowers 4-merous; flowers 0.9-1.4 mm long; stems very slender; [on granite and sandstone outcrops]............ C. harperi
17 Flowers 5-merous; flowers 1.5-2.5 mm long; stems not especially slender; [widespread] ............c.cocccervnne. C. pentagona

Cuscuta campestris Yuncker, Field Dodder. Cp, Pd (GA, NC, SC, VA), Mt (NC, SC, VA): roadsides and old fields, often
on Fabaceae; common. June-November. Nearly cosmopolitan because of its common association with cultivated legumes, its
original distribution unclear. [= RAB, F, GW, Pa, V, W, Y, Z; < C. pentagona Engelmann — C, G; < C. pentagona var. pentagona - K, X; =
Grammica campestris (Yuncker) Hadac & Chrtek]

*  Cuscuta cassytoides Nees ex Engelmann, African Dodder. Cp (NC): on Quercus phellos; rare, native of s. Africa. June. [=
RAB, K, Z]

Cuscuta cephalanthi Engelmann, Buttonbush Dodder. Cp (GA, VA), Pd (NC, SC), Mt (NC, VA): primarily on woody
hosts; rare. August-September. NB west to BC, south to GA, TX, CA, and Mexico. See Nelson (1993) for the first SC record.
[=C,F, G, GW, K, S, X, Z; = C. cephalanthii — RAB, Pa, Y, orthographic error; = Grammica cephalanthii (Engelmann) Hadac & Chrtek]

Cuscuta compacta Antoine Laurent de Jussieu ex Choisy, Compact Dodder. Cp (DE, GA, NC, SC, VA), Pd (DE, GA, NC,
SC, VA), Mt (GA, NC, SC, VA): wet habitats, on herbaceous and especially on woody hosts; common. August-November. VT,
QC, and NE south to s. FL and TX. [=RAB, C, F, G, GW, Pa, S, WH, X; > C. compacta var. compacta — K, W, Y, Z; > C. compacta var.
efimbriata Yuncker - K, Y, Z]

Cuscuta coryli Engelmann, Hazel Dodder. Cp (DE, NC, SC), Mt (NC, VA, WV), Pd (VA): on a wide variety of woody
and herbaceous hosts; rare. July-November. MA, NY, and SK south to SC, AL, TX, and AZ. [=C,F, G,GW, K, S, V,WV, X, Z; =
C. corylii — RAB, Pa, W, orthographic variant; = Grammica coryli (Engelmann) Hadac & Chrtek]

Cuscuta cuspidata Engelmann. IN, ND, and UT south to KY, MS, TX, and NM. [=C, F, K, X, Z]

*  Cuscuta epilinum Weihe, Flax Dodder. Cp (DE), Pd (DE): primarily on Linum, rare, native of Europe. South to DE, MD,
and PA (Kartesz 1999). [=C, F.G, K, Z]

*  Cuscuta epithymum Linnaeus, Clover Dodder. Mt (WV): primarily on Trifolium; rare, , native of Europe. june-October.
Also known from scattered localities in PA (Rhoads & Klein 1993)I reported for VA by Kartesz (1999), based on Massey (1961).
[=C,F, G, K, Pa, WV, Z]

Cuscuta glomerata Choisy. OH, MI, MN, and ND south to KY, TN, MS,and TX. [=C,F, G, GW, K, S, X, Z]

Cuscuta gronovii Willdenow ex J.A. Schultes, Common Dodder. Cp (DE, FL, GA, NC, SC, VA), Pd (DE, GA, NC, SC,
VA), Mt (GA, NC, SC, VA, WV): on a very wide variety of herbaceous and woody plants; common. August-October. QC west
to BC, south to s. FL and AZ. [=RAB, C, F, G, GW, Pa, S, W, WH, WV, Y; > C. gronovii var. gronovii — K, V, X, Z; > C. gronovii var.
latiflora Engelmann - K, V, Z; = Grammica gronovii (Willdenow ex J.A. Schultes) Hadac & Chrtek]

Cuscuta harperi Small, Harper's Dodder. Cp (GA), Pd (GA): outcrops of granite (Piedmont) and Altamaha grit (Coastal
Plain), typically on plants such as Liatris microcephala, Bigelowia nuttallii, Hypericum gentianoides, and Croton willdenowii;
rare. September-November. C. and wc. GA west to nw. AL. [=K, S, V, Z]

Cuscuta indecora Choisy, Bigseed Alfalfa Dodder. Cp (FL, GA, NC, SC, VA), Pd (GA, NC, VA), Mt (VA, WV): salt
marshes (on lva frutescens), roadsides, disturbed areas; rare. July-August. NJ, MN, and ID, south to s. FL, TX, CA, Mexico,
Central America, and South America. See Nelson (1993) for the first SC record. Silberhorn (1998) describes an occurrence of
this species in VA. [=C, GW, S, WH, WV, X, Y; > C. indecora var. indecora — F, K, V, Z; > C. indecora var. neuropetala (Engelmann) A.S.
Hitchcock - F, K, Z; = Grammica indecora (Choisy) W.A. Weber]

*  Cuscuta japonica Choisy, Japanese Dodder. Mt (SC), Cp (FL): disturbed area; rare, native of e. Asia. Apparently
eradicated in Pickens County, SC. [= K, WH, Z]

Cuscuta obtusiflora Kunth var. glandulosa Engelmann, Glandular Dodder. Cp (FL, GA): on herbs in calcareous glades
and other habitats; rare. GA and OK south to FL, TX, Mexico; West Indies. See Anderson (2007) for FL Panhandle record. [=
G, GW, K, V, WH, X; = C. glandulosa Small - S]

Cuscuta pentagona Engelmann. Cp (DE, FL, GA, NC, SC, VA), Pd (DE, GA, NC, SC, VA), Mt (NC, SC, VA, WV): ona
wide variety of hosts; common. May-November. Throughout the United States and s. Canada. [=RAB, C, G, GW, Pa, S, V, W,
WH, Y, Z; >< C. pentagona var. pentagona — K, X; = Grammica pentagona (Engelmann) W.A. Weber; > C. campestris Yuncker — F, WV; > C.
pentagona — F, WV]

Cuscuta polygonorum Engelmann, Smartweed Dodder. Cp (DE), Pd (DE, VA), Mt (VA, WV): on Polygonum and other
hosts; rare. NY and ON west to ND, south to FL and TX. [=C,F, G, K, Pa, S,W, V, X, Y, Z]

Cuscuta rostrata Shuttleworth, Appalachian Dodder, Beaked Dodder. Mt (GA, NC, SC, VA, WV): high elevation
hardwood forests and thickets; common (uncommon in WV, rare in GA). July-September. A Southern Appalachian endemic:
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WYV and MD south through w. VA, e. KY, e. TN, w. NC to n. GA. [=RAB, C,F, G, K, S, W, WV, Y, Z; = Grammica rostrata
(Shuttleworth) Hadac & Chrtek]
*  Cuscuta suaveolens Seringe, Fringed Dodder. Scattered sites in eastern North America, including AL, MD, and OH. [=C, G, K, Z]

Dichondra J.R. Forster & G. Forster 1775 (Ponyfoot, Dichondra)
A genus of about 9 species, of tropical subtropical and warm temperate areas. References: Tharp & Johnston (1961)=Z.

1 Calyx lobes > 2x as long as wide, exceeding the fruit; pedicels straight or NEArlY SO.........ccoveeriiriiiiniicc e D. carolinensis
1 Calyx lobes < 2x as long as wide, shorter than the fruit; pedicel strongly recurved just below the calyX ........cccccovvvrveiereiviinriennns D. micrantha

Dichondra carolinensis Michaux, Carolina Ponyfoot. Cp (FL, GA, NC, SC, VA), Pd (GA, NC, SC), Mt*, (VA*, WV*):
lawns, roadsides, moist pinelands; common (uncommon in VA, rare in Mountains of VA and WV). March-May. Se. VA south
to s. FL, west to AR and TX; also in Bermuda and reported for the Bahamas; sometimes adventive beyond that range. This plant
is rarely seen in a "natural” habitat, but is often seen in lawns and other mowed grassy areas. [= RAB, C, GW, K, S, WH, Z; =D.
repens J.R. Forster var. carolinensis (Michaux) Choisy — F, G]

*  Dichondra micrantha Urban, Kidneyweed, Small-flowered Ponyfoot. Cp (AL, FL, GA): disturbed areas; rare, native of
Australia and New Zealand. Reported for Camden County, GA (Carter, Baker, & Morris 2009). [= K, WH, Z]

Evolvulus Linnaeus 1762 (Dwarf Morning-glory)

A genus of about 90-100 species, almost all of tropical, subtropical, and warm temperate America. References: Ward (1968);
Wilson (1960b)=2.

1 Leaves densely pilose on both surfaces with spreading to loosely appressed hairs; internodes short, generally < 1 cm long; [calcareous glades

a0l o=V =T o o I N SRS [E. nuttallianus]
1 Leaves densely pilose with appressed (sericeous) hairs below, the upper surface glabrous or loosely pubescent; internodes long, many over
1.5 cm long; [wet flatwoods, seepages, bogs, Altamaha Grit outcrops in the Coastal Plain] ..........ccoceevvvvvvivrcinicrnennne E. sericeus var. sericeus

Evolvulus nuttallianus J.A. Schultes, Shaggy Dwarf Morning-glory, in c. TN (Chester, Wofford, & Kral 1997), disjunct from the Great
Plains. [=F, K, Z; = E. nuttalianus — C, orthographic variant; = E. pilosus Nuttall - G]

Evolvulus sericeus Swartz var. sericeus, Silky Dwarf Morning-glory. Cp (FL, GA): wet flatwoods, seepages, bogs,
Altamaha Grit outcrops; uncommon (rare in GA). Coastal Plain of ec. GA (Appling, Jeff Davis, and Coffee counties) (Bridges &
Orzell 1989; Patrick, Allison, & Krakow 1995) south to s. FL; AR and LA west to AZ, south into Mexico; West Indies. [=K; <
E. sericeus — S, WH, Z]

Ipomoea Linnaeus 1753 (Morning-glory)

A genus of about 650 species, herbs, vines, and shrubs, of tropical, subtropical, and warm temperate areas. References: Austin
(1984)=Z; Austin & Hudman (1996)=Y; Austin & Bianchini (1998). Key adapted closely from Z.

1 Erect woody shrub with hollow stems to 2 m tall; [subgenus Eriospermum, section Eriospermum, series Jalapae]........ l. carnea ssp. fistulosa
1 Trailing or twining vine.
2 Corolla salverform, the long narrow tube cylindrical (with sides more-or-less parallel) for most of its length, the limb abruptly flaring at
the summit of the tube.
3 Corolla 2-4 cm long, scarlet, orange or yellow; flowers open from early morning to late morning or late afternoon; [subgenus
Quamoclit, section Mina].

4 Leaf blade pinnately divided into 11-31 (0r More) liNar SEGMENTS........cceiuiiriire ettt e I. quamoclit
4 Leaf blade entire, or angled or lobed into 3-7 lanceolate or ovate segments.
5 Calyx (5-) 6-8 (-9) MM 10NG; FrUIt FEFIEXEA .....c.oouiiiiie ettt 1. coccinea
5 CalyX 4-4.5 MM IONQ; FIUILS BIECE ......iuiiieietireiet ettt bbbttt b et bbbt ebe s 1. hederifolia

3 Corolla 3-14 cm long, lavender to white; flowers open from evening until early morning.

6 Leaves tomentose beneath; corolla mostly white on the outer surface, lavender to purple on the inner surface, thus bicolored in-and-
out; [of outer Coastal Plain dunes, hammocks, and shell middens from se. NC southward]; [subgenus Eriospermum, section
ErioSpermum, SEHES JAIAPAE] ........cciiririiiiiiitet ettt bbbt bbbt 1. macrorhiza

6 Leaves glabrous beneath; corolla either white on both surfaces or lavender on both surfaces, not bicolored in-and-out; [weedy,
widespread, of disturbed habitats]; [subgenus Quamoclit, section Calonyction]

A o o] | =T 0 oy B [0 T o TR o -SSP 1. alba
7 Corolla 3-7 cm long, violet or lavender... |. muricata
2 Corolla funnelform to campanulate, the short to long tube expanding from below the middle, the limb gradually to abruptly flaring at the
summit of the tube.
8 Pedicels and peduncles with spreading, ascending, or reflexed trichomes; gynoecium 3-parted; [subgenus Ipomoea, section Pharbitis].

9  Sepals soft-pilose on the outer surface with slender triChOMES............coviiiiiiiiiie e l. indica var. acuminata

9 Sepals hispid-pilose on the outer surface, with swollen-based trichomes.

10 Sepals with slightly narrowed green tips shorter than to slightly longer than the body of the sepal; [series Pharbitis].....1. purpurea
10 Sepals with very narrow elongate green tips much longer than the body of the sepal; [series Heterophyllae].
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11 Sepals abruptly narrowed, the long subacute tips strongly spreading Or CUNVEd ............cccooeirineiinennereese e l. hederacea
11 Sepals gradually narrowed, the long acute tips suberect, straight, scarcely spreading ............cccoovveienniiieniinecinncces [1. nil]
8 Pedicels and peduncles glabrous or with short, appressed trichomes; gynoecium 2-parted; [subgenus Eriospermum].
12 Stems trailing, rooting at the nodes; leaf apex emarginate, truncate, or obtuse; [of beaches from se. NC southward]; [subgenus
Eriospermum, section Erpipomoea].
13 Corolla white with a yellowish or purple eye; larger [eaves 3-7-10Ded...........cccveiiiiieiinieice e I. imperati
13 Corolla lavender; larger leaves not lobed (though notched at the apex) ..........ccceoveiviireiiinsicieene |. pes-caprae var. emarginata
12 Stems erect or twining, not rooting at the nodes (except sometimes in I. batatas); leaf apex acute to acuminate; [collectively of
various habitats, not beaches, widespread]; [subgenus Eriospermum, section Eriospermum].
14 Leaves palmately dissected.

15 Axillary buds developing StIPUIE-TIKE TBAVES ............c.cuiiiiiiiciiiice bbb 1. cairica

15 Axillary buds Not deVEIOPING TBAVES .........c.ocviiiiiiiiieitctet bbbt 1. wrightii
14 Leaves entire or pinnately lobed.

16 Leaf base sagittate; [SErieS JAIAPEAE] .........cviriireieiirii e |. sagittata

16 Leaf base cuneate to cordate.
17 Corolla 1.5-2.5 cm long, white or lavender
18 Corolla white; anthers purple; sepals lanceolate; [Series Batatas]..........coccoeerirvieiiniriniiiiiiccrnsereseee e I. lacunosa
18 Corolla lavender; anthers White; Sepals ODIONG .......cuiiieiiiiciieic e eeneas l. triloba
17 Corolla 3-8 cm long, at least partly pink to lavender (sometimes entirely white in |. batatas).
19 Sepals ovate to oblong-elliptic; corolla usually white on the limb, the throat purple; anthers 5-7 mm long; [series Jalapae]
........................................................................................................................................................................... |. pandurata
19 Sepals oblong-ovate to oblong-lanceolate; corolla usually pink to lavender on the limb, the throat lavender to purple;
anthers 1.5-3.2 mm long; [series Batatas].
20 Sepals unequal in length, oblong-ovate, with acute to caudate apices; leaves mostly 10-15 cm wide................. I. batatas
20 Sepals more-or-less equal in length, oblong-lanceolate, with acuminate apices; leaves 2-5 cm wide...........ccccoeeeirinenes
................................................................................................................................. I. cordatotriloba var. cordatotriloba

Ipomoea alba Linnaeus, Moonflowers, Tropical Morning-glory. Hammocks, marsh edges. Ne. FL south to s. FL; Mexico
south through Central America to Argentina. [= WH; ? Calonyction aculeatum (Linnaeus) House]
*  Ipomoea batatas (Linnaeus) Lamarck, Sweet Potato. Persistent in fields after cultivation, disturbed areas; apparently native
of tropical America. [=RAB, K, S, Y, Z]
*  Ipomoea cairica (Linnaeus) Sweet. Disturbed areas; native of Africa. AL, FL. [=K, S, WH] {synonymy incomplete}
*  Ipomoea carnea Jacquin ssp. fistulosa (Martius ex Choisy) D. Austin, Bush Morning-glory. Persistent from cultivation in
suburban gardens, sandy soils of barrier island; native of w. Brazil and e. Bolivia. [=K, Y, Z; = I. fistulosa Martius ex Choisy — RAB,
S]

Ipomoea coccinea Linnaeus, Scarlet Creeper, Red Morning-glory. Fields, roadsides, thickets, streambanks. August-
December. Native distribution uncertain, but apparently native to se. United States. [= RAB, C, F, GW, K, Pa, W, WV, Y, Z; =
Quamoclit coccinea (Linnaeus) Moench — G, S]

aF oF oF

Ipomoea cordatotriloba Dennstedt var. cordatotriloba, Coastal Morning-glory, Tie-vine. Dunes, sandy areas on barrier
islands, other sandy habitats. September-October. Se. NC south to s. FL, west to e. TX and AR. The correct nomenclature is
discussed by Manitz (1983). [= K; ? I. trichocarpa Elliott - RAB, GW, S, Z; ? I. trifida — S, misapplied; < I. cordatotriloba — WH; ? I.
cordatotriloba - Y]

Ipomoea hederacea Jacquin, lvyleaf Morning-glory. Fields, disturbed areas. July-December. Native distribution obscure,
apparently native to temperate North America, including our area. [=C, GW, K, Pa, W, WH, WV, Y, Z; > I. hederacea var. hederacea
—RAB, F, G; > |. hederacea var. integriuscula A. Gray — RAB, F, G; > Pharbitis hederacea (Linnaeus) Choisy — S; > Pharbitis barbigera
(Sweet) G. Don - S]

*  Ipomoea hederifolia Linnaeus, Scarlet Creeper. Disturbed areas; native of tropical America. [= GW, K, WH, Y, Z; =I.
coccinea Linnaeus var. hederifolia (Linnaeus) A. Gray]

Ipomoea imperati (Vahl) Grisebach, Beach Morning-glory. Beaches, dune blowouts, fore-dunes. August-October. Se. NC
south to s. FL, west to TX; extensively distributed in the tropics. [= K, WH, Y; = I. stolonifera (Cirillo) J.F. Gmelin — RAB, GW, S, Z]

Ipomoea indica (Burmann) Merr. var. acuminata (Vahl) Fosberg. Hammocks, coastal areas, disturbed areas. FL west to
TX; West Indies, Mexico; Central and South America. [= K, WH; ? Pharbitis cathartica (Poiret) Choisy — S] {add to synonymy}
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Ipomoea lacunosa Linnaeus, White Morning-glory, Whitestar. Riverbanks, fields, roadsides, disturbed areas. July-
December. NJ west to OH, IL, and KS, south to FL and e. TX. [=RAB, C,F, G, GW, K, Pa, S, W, WH, WV, Y, Z]

Ipomoea macrorhiza Michaux, Indian-midden Morning-glory, Manroot. Hammocks, shell middens, dunes, dry sands,
disturbed maritime areas. June-July. Se. NC south to s. FL, west to s. AL. Sometimes, as by WH3 and K2, considered an alien,
native of South America, but this is erroneous (Austin, pers. comm., 2011). [=RAB, K1, K2, S, WH3, Y, Z]

* Ipomoea xmultifida (Rafinesque) Shinners [I. coccinea x quamoclit], Cardinal Climber, is cultivated and may escape. [= K] {not keyed;
not mapped}

*  Ipomoea muricata (Linnaeus) Jacquin, Lilacbell, Purple Moonflower. Fields, disturbed areas; native (apparently) of
Mexico. Austin & Jansson (1988) discuss the species' spread in se. United States, apparently as a contaminent in soybean seeds.
Staples et al. (2005) reinstate the name I. muricata. [= WH; = Ipomoea turbinata Lagasca y Segura - K, Y, Z]

* Ipomoea nil (Linnaeus) Roth occurs in scattered states, such as MD and MS, as a rare introduction from tropical America (Kartesz 1999).
[= K, Y, Z; = Pharbitis nil (Linnaeus) Choisy — S]

Ipomoea pandurata (Linnaeus) G.F.W. Meyer, Wild Sweet Potato, Manroot, Man-of-the-earth. Disturbed areas. May-
September; July-October. CT, NY, and s. ON west to OH, s. MI, and KS, south to c. peninsular FL and e. TX. [=RAB, C, F, G,
GW, K, Pa, S, W, WH, WV, Y, Z; > I. pandurata var. pandurata — G; > |. pandurata var. rubescens Choisy — G]

& aF F

Ipomoea pes-caprae (Linnaeus) R. Brown var. emarginata Hallier f., Railroad Vine, Goat's-foot, Bay Hops, Bay Winders.
Ocean beaches. E. NC (Carteret County), SC (Beaufort, Horry, Charleston, Colleton, and Georgetown counties), south to FL,
west to TX, and widespread on tropical shores of the New World and Old World. The records in the Carolinas may reflect the
periodic arrival of sea-borne seeds. [< 1. pes-caprae — GW, Pa, S, Z; ? |. pes-caprae ssp. brasiliensis (Linnaeus) van Ooststroom — K, WH,
M
*  Ipomoea purpurea (Linnaeus) Roth, Common Morning-glory. Fields, disturbed areas; native of tropical America. July-
September. [=RAB, C, F, G, GW, K, Pa, W, WH, WV, Y, Z; = Pharbitis purpurea (Linnaeus) VVoigt — S]

*  Ipomoea quamoclit Linnaeus, Cypress-vine. Fields, hedgerows, disturbed areas; native of tropical America. September-
December. [=RAB, C, F, GW, K, Pa, WH, Y, Z; = Quamoclit vulgaris Choisy — G; = Quamoclit quamoclit (Linnaeus) Britton — S]

Ipomoea sagittata Poiret. Edges of brackish marshes, moist thickets on barrier islands, hammocks. July-September. E. NC
south to s. FL, west to TX; also in the West Indies. [= RAB, GW, K, S, WH, Y, Z]

*  Ipomoea tricolor Cavanilles is reported for several locations in se. PA (Rhoads & Klein 1993). [= K] {not yet keyed; synonymy
incomplete}

*  Ipomoea triloba Linnaeus, Little-bell. Hammocks, sand dunes. N. FL south to s. FL; West Indies; New World and Old
World tropics. [=S, WH] {add to synonymy}

*  Ipomoea wrightii A. Gray. Disturbed areas; native of India. Reported as likely naturalized in central TN, "spreading
northward from the Gulf Coastal Plain" (Kral 1981). It also is known from GA (Kartesz 1999). [= K, WH; ? I. heptaphylla Voigt —
S] {synonymy incomplete}

rFaEFErE

Jacquemontia Choisy 1834 (Jacquemontia)

A genus of about 90 species, tropical, subtropical, and warm temperate areas, especially America. References: Wilson (1960b)=Z.
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*  Jacquemontia tamnifolia (Linnaeus) Grisebach, Jacquemontia. Cp (FL, GA, NC, SC, VA), Pd (GA, SC): fields, roadsides,
other disturbed areas; common (uncommon in GA, NC, SC, rare in VA). August-September. Se. VA south to FL, west to AR
and TX; also widespread in West Indies, Central America, and South America, its original range difficult to determine. Itis
probably adventive in most of our area. Fox, Godfrey, & Blomquist (1952) report the first collections of the species in NC, in
1938 and 1950, from obviously disturbed situations. [=RAB, C, F, G, GW, K, WH, Z; = Thyella tamnifolia (Linnaeus) Rafinesque — S]

Merremia Dennstedt ex Endlicher 1838
References: Wilson (1960b)=2.

*  Merremia dissecta (Jacquin) Hallier f., Noyau Vine. Cp (FL, GA): disturbed areas; common (rare in GA), native of South
America. Ranges as far north as e. and sw. GA. [= K, WH, Z; =? Ipomoea sinuata Ortega; = Operculina dissecta (Jacquin) House]

Stylisma Rafinesque 1825 (Dawnflower)

A genus of about 6 species (and about 8 taxa), vining to trailing herbs, endemic to se. North America. References: Myint (1966)=Z;
Shinners (1962d)=Y; Wilson (1960b)=X.

1 Corolla< 2x as long as the calyX; [eaves < 2 M 10NG; [OF FL].....coiiiiiiiiic e et S. abdita
1 Corolla> 2x as long as the calyx; leaves (at least the larger on a plant) > 2 cm long; [collectively widespread].
2 Corolla pink or purple; filaments glabrous, or nearly so; leaves densely and conspicuously silvery-sericeous; [of seasonally wet habitats] ...
....................................................................................................................................................................................................... S. aquatica
2 Corolla white; filaments villous, at least near the base; leaves puberulent or pubescent, but not consopicuously silky-sericeous; [of dry
habitats].
3 Larger leaves (7-) 12-30 mm wide; peduncles with (1-) 3-7 (-12) flowers; stems with a tendency to twine, at least near growing tip.
4 Sepals glabrous; [widespread in the Coastal Plain and Piedmont of our area]..........cccooerrerrineisieneeceeeesceeee s S. humistrata
4 Sepals densely villous; [of s. GA southward and WEStWAIT] ..........cccourriiuiiriiiiiiiii s S. villosa
3 Larger leaves 2-10 mm wide; peduncles with 1 (-5) flowers; stems without a tendency to twine.

5 Bracteoles (2-) 10-20 mm long; stylar branches usually fused more than 5/6 of the total length (occasionally fused less than % of
length), the free portion of the stylar branches usually less than 3 mm long; sepals villous, 4-6 (-7) mm long, ovate-elliptic with
obtuse to acute apices; leaves 1-3 mm wide.

6  Stylar branches 1-1.5 mm long, usually unequal in length, the longer nearly 2x as long as the shorter; sepals mostly acute; [of MS

WESEWAIT] ...kttt h bbbt b bbbt [S. pickeringii var. pattersonii]
6 Stylar branches 2-3 mm long, nearly equal, the longer 1.0-1.3x as long as the shorter; sepals mostly obtuse; [of NC south and west
£0 AL; dISJUNCE TN Nttt bbbt b bbb btan S. pickeringii var. pickeringii

5 Bracteoles 1-3 (-5) mm long; stylar branches free nearly to base, the free portion more than 5 mm long; sepals villous or glabrous, 6-
9 mm long, ovate-lanceolate with acuminate apices; leaves 2-10 mm wide.

7  Sepals glabrous (-glabrate), though the margins ciliate; leaves 2-3 (-5) mm wide, mostly 7-15 x as long as wide ...........c.ccccoeeurnee.

.................................................................................................................................................................. S. patens var. angustifolia

7  Sepals moderately to densely villous; leaves 3-10 mm wide, mostly 4-6 x as long as wide...........c.cccccceervrinnnnes S. patens var. patens

Stylisma abdita Myint. Florida scrub. Ne. FL (Clay County) south to s. FL. [= K, WH, Z; = Bonamia abdita (Myint) R.W.
Long]

Stylisma aquatica (Walter) Rafinesque, Water Dawnflower. Clay-based Carolina bays and wet savannas. June-July. Se.
NC south to c. and w. FL Panhandle, west to se. AR and e. TX. S. aquatica, as the epithet implies, occurs in wetter habitats than
our other species. [= GW, K, S, WH, Z; = Bonamia aquatica (Walter) A. Gray — RAB, Y; = Breweria michauxii Fernald & Schubert — F; =
Bonamia michauxii (Fernald & Schubert) K.A. Wilson — X]

Stylisma humistrata (Walter) Chapman, Southern Dawnflower. Sandhills and other dry woodlands, especially on dryish
stream terraces. June-August. Se. VA south to Panhandle FL, west to AR and e. TX, north in the interior ton. AL and w. TN. [=
C, K, S, WH, Z; = Bonamia humistrata (Walter) A. Gray - RAB, X, Y; = Breweria humistrata (Walter) A. Gray - F, G]

Stylisma patens (Desrousseaux) Myint var. angustifolia (Nash) Shinners, Narrowleaf Dawnflower. Sandhills. May-
August. SE. NC south to c. peninsular FL, west to w. Panhandle FL. [= Stylisma patens (Desrousseaux) Myint ssp. angustifolia (Nash)
Myint — K, Z; = Bonamia patens (Desrousseaux) Shinners var. angustifolia (Nash) Shinners — RAB, Y; = S. angustifolia (Nash) House - S; < S.
patens — WH; = Bonamia angustifolia (Nash) K.A. Wilson — X]

Stylisma patens (Desrousseaux) Myint var. patens, Common Dawnflower. Sandhills and other relatively dry sandy areas.
June-August. Overall, the most common and widespread taxon of the genus in our area, regularly encountered in its habitat. E.
NC south to n. FL, and west to s. MS. [= Stylisma patens (Desrousseaux) Myint ssp. patens — K, Z; = Bonamia patens (Desrousseaux)
Shinners var. patens — RAB, Y; = S. trichosanthes (Michaux) House — S, misapplied; < S. patens — WH; = Bonamia aquatica (Walter) A. Gray —
X, misapplied

St)F/)IFi)sma]pickeringii (Torrey ex M.A. Curtis) A. Gray var. pattersonii (Fernald & Schubert) Myint. Sandhills. IL and 1A south through KS
and OK to w. LA and e. TX; disjunct east of the Mississippi River in w. MS (the material somewhat ambiguous as to varietal affinity). [= K, Z;
< Bonamia pickeringii (Torrey ex M.A. Curtis) A. Gray — X, Y; < Stylisma pickeringii (Torrey ex M.A. Curtis) A. Gray — S]

Stylisma pickeringii (Torrey ex M.A. Curtis) A. Gray var. pickeringii, Pickering's Dawnflower. Sandhills, usually in the
driest, most barren, deep-sand areas, occasionally colonizing dry, disturbed areas in sandhills, such as sandy roadbanks, known
from the Fall-line Sandhills, aeolian rims of Carolina bays, and sandhills on relict riverine dunes along Coastal Plain rivers.
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June-August (-September); July-September. Var. pickeringii ranges from s. NC south through SC, GA, AL, and e. MS, with a
disjunct area in the Pine Barrens of s. NJ, sometimes treated as a separate variety “caesariensis” (see synonymy). This rare
species is easily recognizable by its growth form, with numerous stems arching from a central point, then trailing radially away,
forming a mound 1-2 meters in diameter. The narrowly linear leaves are borne vertically. Fernald and Schubert (1949) named
four varieties in this widely but disjunctly distributed species; Myint (1966) reduced this to two varieties, one eastern and one
western. [=C, K, Z; < Bonamia pickeringii (Torrey ex M.A. Curtis) A. Gray — RAB, X, Y; > Breweria pickeringii (Torrey ex M.A. Curtis) A.
Gray var. pickeringii — F; > Breweria pickeringii var. caesariensis Fernald & Schubert — F; < Breweria pickeringii — G; < Stylisma pickeringii
(Torrey ex M.A. Curtis) A. Gray — S]

Stylisma villosa (Nash) House, Hairy Dawnflower. Sandhills, Floprida scrub. Late April-July. S. GA south to s. FL, west
toe. TX. [=K, S, WH, Z; = Bonamia villosa (Nash) K.A. Wilson — X, Y; = Breweria villosa Nash]

a & g g &
" 3

358. SOLANACEAE A.L. Jussieu 1789 (Nightshade Family) [in SOLANALES]

A family of about 94 genera and nearly 3000 species, shrubs, trees, vines, and herbs, nearly cosmopolitan but especially diverse
in South America. References: Hunziker (2001).

Subfamily Browallioideae: Browallia, Cestrum

Subfamily Nicotianoideae: Calibrachoa, Nicotiana, Nierembergia, Petunia

Subfamily Solanoideae, tribe Solaneae: Alkekengi, Capsicum, Physalis, Salpichroa, Solanum
Subfamily Solanoideae, tribe Datureae: Datura

Subfamily Solanoideae, tribe Lycieae: Lycium

Subfamily Solanoideae, tribe Nicandreae: Nicandra

Subfamily Solanoideae, tribe Hyoscyameae: Hyoscyamus

Atropa, Lysianthes, Jaborosa

1 Fruiting calyx bright red (fresh or dry); corolla white; [cultivated and weakly naturalized near gardens] .........c.c.cocecvvveviecinnncennnn Alkekengi
1 Fruiting calyx green, yellow, or orange, drying brown or tan; corolla yellow, often marked with 5 large spots in the throat; [collectively
widespread]
2 Flowers 2 or more per leaf axil; berries with spherical seed-like bodies intermixed with the flattened, reniform seeds; [of the Gulf Coastal
Lo UL P TSSOSO P TS UT SO TTSPRTROON Calliphysalis
2 Flowers 1 per leaf axil; berries with flattened, reniform seeds only; [collectively widespread]............cccovieerinniiiinniciiiiccas Physalis

Alkekengi P. Miller 1754 (Chinese-lantern Plant)

A monotypic genus, a perennial herb, native of e. Asia. | here separate Alkekengi from Physalis as generically distinct, on the
presumption that the re-typification of Physalis proposed by Whitson (2011) will be accepted. References: Mione et al. (1994);
Whitson & Manos (2005); Whitson (2011).

*  Alkekengi officinarum Moench, Chinese-lantern Plant. Disturbed suburban areas; native of Japan, Korea, and n. China.
June-July. Commonly cultivated as an ornamental and occasionally naturalized in e. North America, as at scattered locations in
TN (Chester, Wofford, & Kral 1997). It is perennial, readily recognized by its mature calyces red-orange and up to 5 cm long. [=
Physalis alkekengi Linnaeus - C, F, G, K, Pa, WV, Z]
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Atropa Linnaeus 1753 (Belladonna)
A genus of 3 species, herbs, of Eurasia and n. Africa. References: Zheng & Vincent in FNA [in prep.].
*  Atropa belladonna Linnaeus, Belladonna. Disturbed areas; native of Mediterranean Europe, w. Asia, and n. Africa. June-
August; July-October. [ =FNA, K2]
Bouchetia Augustin de Candolle ex Dunal 1852 (Bouchetia)
Bouchetia erecta A.P. de Candolle, Painted-tongue. The reported record for MS is based on a misidentification of Jacquemontia tamnifolia
(Krings, pers. comm., 2012). [= K; = Salpiglossis erecta (A.P. de Candolle) D’Arcy] {excluded from our flora; not mapped}
Browallia Linnaeus 1753

A genus of 5 species, herbs, of sw. United States south through Mexico and Central America to n. South America. References:
Jenkins in FNA (in prep.).

*  Browallia americana Linnaeus, Jamaican Forget-me-not, Bush-violet. Disturbed areas; native of n. South America. June-
August. [=FNA, WH3] {add to synonymy}

Calibrachoa La Llave & Lexarza 1825 (Seaside Petunia)
A genus of ca. 30 species, herbs, of tropical America. References: Jenkins in FNA (in prep.); Hunziker (2001)=Z.
*  Calibrachoa parviflora (Antoine Laurent de Jussieu) D'Arcy, Wild Petunia, Seaside Petunia. Upper edges of salt marshes,
waste areas, garbage dumps; native of tropical America. Tatnall (1946) documents its occurrence in Virginia: "upper edge of

salt marsh, Wachapreague," Accomack County (Fernald & Long 4169, 26 July 1934). [= FNA, K; = Petunia parviflora Antoine
Laurent de Jussieu — RAB, C, F, G, S, Z]

aF o

Calliphysalis M. Whitson 2012

A monotypic genus, a perennial herb, endemic to se. United States Coastal Plain. References: Whitson (2012)=P; Sullivan (2004)=Z;
Ward (2008a)=V.

Calliphysalis carpenteri (Riddell) M. Whitson, Carpenter’s Ground-cherry. Sandhills, dry hammocks, dry sandy soils. N.
peninsular FL and Panhandle FL west to e. LA. [=P; = Physalis carpenteri Riddell - K, S, V, WH3, Z] {add to synonymy}
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Capsicum Linnaeus 1753 (Red Pepper, Chile)

A genus of about 25 species, herbs and shrubs, of tropical America. References: Eshbaugh in FNA (in prep.); D'Arcy & Eshbaugh
(1974)=Z; Bosland & Votava (2000)=Y; De (2003)=X; Andrews (1995)=V; Heiser & Pickersgill (1975). Key based on V and Z.

1 Flowers usually only one per node after the first flowering node (rarely more); corolla bright to milky white (rarely bluish or violet)...............
............................................................................................................................................................................................................ C. annuum
1 Flowers 2-5 per node above the first flowering node; corolla greenish-white
2 Pedicel of mature fruit with constriction (waist) at junction with calyx; pedicels declining or erect at anthesis; corolla lobes planar;

e o T TC] (ST To] (ot g oo g0 SRS [C. chinense]
2 Pedicel of mature fruit broadening evenly into the calyx, without constriction; pedicels erect at anthesis, the flower itself nodding; corolla
lobes usually slightly reVOIULE; [TADASCO]........cuiuiieiitiiitiet ettt b bbbt b bt C. frutescens

*  Capsicum annuum Linnaeus, Bell Pepper, Chile, Pimiento, Paprika, Chile Piquin, Ancho, Cayenne, Pepperoncini,
Jalapefio, Serrano, Chiltepin, and others. Naturalized or persistent from gardens; commonly cultivated, rare as a naturalized
species; native of Mexico (but early spread through Central America by native Americans, and since nearly worldwide in
distribution at least in cultivation). June-frost. A very influential food crop introduced from the New World to the Old World,
now important in various (especially tropical or subtropical) cuisines, including Hunan, Szechuan, Indian, Thai, various African,
Mexican, and others. The great majority of our cultivated forms are of this species. The wild form, var. glabriusculum, was
certainly present at one time in the Southeast and may still be represented in our area as reverted forms; it probably cannot be
reliably distinguished from cultivars of C. annuum, and the two are not here distinguished taxonomically. [= RAB, S; > C. annuum
var. annuum — K, V, X, Y, Z; > Capsicum annuum Linnaeus var. glabriusculum (Dunal) Heiser & Pickersgill - FNA, K, V, X; > C. annuum var.
aviculare (Dierbach) D’Arcy & Eshbaugh - Y, Z]

*  Capsicum chinense Jacquin, Habanero, Scotch Bonnet. Rarely cultivated, not (yet) reported as persistent or escaped. Native of Andean
South America. [=V, X, Y, Z] {not mapped}

*  Capsicum frutescens Linnaeus, Tabasco. Persistent from gardens, uncommonly cultivated, rare as a waif; native of Andean
South America. Reported in e. GA (Duncan 1985; Jones & Coile 1988). [= FNA (but not treated), V, X, Y; = C. annuum Linnaeus var.

frutescens (Linnaeus) Kuntze]

Cestrum Linnaeus 1753 (Night-flowering Jessamine)
A genus of 150-200 shrubs (rarely trees or vines), of Tropical America. References: Hunziker (2001)=Z.

*  Cestrum nocturnum Linnaeus, Night-flowering Jessamine. Cultivated, weakly (if at all) established; native of West Indies.
See Small (1933). [=K, Z; ? C. parqui — S, misapplied]

g

Datura Linnaeus 1753 (Jimsonweed)
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A genus of about 10 species, herbs, of s. North America (probably originally native to sw. United States and Mexico). Several
species of Datura are known to have been in our area at the time of first settlement by Europeans. They may have been weeds in
Indian fields, or grown for their hallucinogenic properties. The common name "Jimsonweed" is a corruption of "Jamestown
Weed." References: Avery, Satina, & Rietsema (1959)=Z. {needs thorough rework, based on herbarium material and clarification of
nomenclature}

1 Calyx 3-5 cm long, the tube strongly angled, the angles even narrowly winged; corolla 7-10 cm long; capsule erect, dehiscent by 4 valves;
[ ELcTo1 o T = (1 = TSRS SR D. stramonium
1 Calyx 5-15 cm long, the tube terete or slightly angled; corolla 12-25 cm long; capsule inclined or nodding, irregularly dehiscent; [section
Dutra].

2 Corolla with 10 teeth, lavender; spines of capsule few, Very StoUt-Dased...........cccoeriiireiiiiici e D. metel
2 Corolla with 5 or 10 teeth, white or pale lavender; spines of capsule many, hispid (the base only slightly thickened).
3 Corolla with 10 teeth; 18aVeS SOft-PUDESCENT...........cuiitiiiiietire ettt bbbt b et sb et b ettt D. inoxia
3 Corolla With 5 teeth; 18aVES GIAUCESCENT ..........iviiiiiitcie ikttt b bbbttt ebenea D. wrightii

*  Datura inoxia J.S. Miller, Indian-apple. Disturbed areas; native of Mexico. September-October. This species may not be
distinct from D. wrightii. {lt is currently not known with confidence which records in our area apply to which taxon} [=K, Z; =
D. innoxia - F, S, WV, orthographic variant; ? D. meteloides — G, misapplied]

*  Datura metel Linnaeus (NC): location and habitat in our area not known; rare, presumably introduced, allegedly native of
tropical Africa and Asia. July-August. [=RAB, C, K, S, Z]

*  Datura quercifolia Kunth is reported for sw. GA by Jones & Coile (1988). [= K] {not yet keyed}

*  Datura stramonium Linnaeus, Jimsonweed. Fields, pastures, disturbed areas, especially common in severely over-grazed
pastures; presumably introduced from farther south and west (Mexico or Central America). July-September; August-October.
The plant is dangerously poisonous. [= RAB, C, K, Pa, S, W, WV, Z; > D. stramonium var. stramonium — F; > D. stramonium var. tatula
(Linnaeus) Torrey — F; > D. tatula Linnaeus]

*  Datura wrightii Regel, Indian-apple. Disturbed areas; native of Mexico. July-September; September-October. [=K; ? D.
meteloides Dunal - RAB, S, Z, misapplied; ? D. metel — G, misapplied; ? D. innoxia — WV, misapplied]

-

Hyoscyamus Linnaeus 1753 (Henbane)
A genus of about 23 species, herbs, of Eurasia and n. Africa.

*  Hyoscyamus niger Linnaeus, Black Henbane. Disturbed areas; native of Europe. May-September. [=C,F, G, K]

i

Jaborosa de Jussieu 1789 (Jaborosa)
A genus of ca. 23 species, herbs, of South America. References: Vincent in FNA (in prep.).
*  Jaborosa integrifolia Lamarck, Jaborosa. Disturbed areas, and on ballast; native of South America. April-September. The
Mobile County, AL record is from ballast, reported by Mohr (1901), and is likely merely a historical waif, but a more recdent
collection from a field in Plaquemines Parish, LA (on the western edge of our area) confirms at least sporadic establishment of
this species. [= FNA]
Lycianthes (Dunal) Hassler 1917 (Potato-bush, Gingerleaf)

A genus of 150-200 species, herbs, of the New World and Old World tropics. References: Dean in FNA (in prep.).
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*  Lycianthes asarifolia (Kunth & Bouché) Bitter, Gingerleaf. Disturbed areas; suburban and urban parks; native of South
America. January-December. [=FNA]

Lycium Linnaeus 1753 (Matrimony-vine, Wolfberry, Goji Berry)

A genus of about 100 species, shrubs, of warm temperate and tropical areas of the Old World and New Word (especially
America).

1 Leaves succulent, oblanceolate, 1-5 mm wide; [native, in maritime SitUatioNS].........cccoceeeiiriininicee e L. carolinianum
1 Leaves herbaceous, elliptic, ovate, or broadly oblanceolate, 8-30 mm wide; [introduced, persistent or naturalized, usually around old home
sites].
2 Corolla lobes shorter than the corolla tube; leaves gray-green, 2-5 CM I0NG .....ccovveiriieieieiicesee e L. barbarum
2 Corolla lobes longer than the corolla tube; leaves bright green, 3-8 CM 10NG .......coiiiiiiiiiiiic e L. chinense

*  Lycium barbarum Linnaeus, Common Matrimony-vine, Wolfberry, Goji Berry. Cp (NC, SC, VA), Pd (DE, GA, NC, VA),
Mt (GA, NC, VA, WV): old home sites, disturbed areas, along railroad tracks; rare, native of s. Europe. May-November;
August-December. [= K, Pa; ? L. halimifolium P. Miller - RAB, F, G, S, W, WV; < L. barbarum — C (also see L. chinense)]

Lycium carolinianum Walter, Christmas-berry, Carolina Matrimony-vine. Cp (FL, GA, SC): shell middens, shell mounds,
shelly sand dunes, brackish marshes, maritime sand spits; uncommon (rare in GA and SC). September-October. Se. SC and e.
GA south to FL, west to e. TX; also in the West Indies. Apparently not recently seen in SC; its occurrence in that state is based
on Walter's flora. [= RAB, GW, S, WH; > L. carolinianum var. carolinianum - K]

*  Lycium chinense P. Miller, Chinese Matrimony-vine, Wolfberry, Goji Berry. Mt (NC, VA), Cp (VA): old home sites; rare,
native of China. May-November; August-December. [= RAB, F, G, K, Pa; < L. barbarum - C]

Nicandra Adanson 1763 (Apple-of-Peru)
A monotypic genus, an annual herb, native of Peru. References: Whitson in FNA (in prep.); Hunziker (2001).
*  Nicandra physalodes (Linnaeus) Gaertner, Apple-of-Peru. Mt (GA, NC, SC, VA, WV), Pd (GA, NC, SC, VA), Cp (DE,
NC, SC, VA): disturbed places, such as cultivated fields; uncommon, native of Peru. July-September; August-October. [= RAB,
C, F, FNA, G, K, Pa, W, WV; = Physalodes physalodes (Linnaeus) Britton — S]
Nicotiana Linnaeus 1753 (Tobacco)

A genus of about 67 species, of America, Australia, and s. Pacific areas. Fernald (1950) describes the genus as "rank, acrid-
narcotic American herbs." References: Goodspeed (1954)=Z; Knapp, Chase, & Clarkson (2004).

1 Plant a shrub or small tree, 3-10 m tall; stems glabrous and glaucous; [section Paniculatag]..........cc.coveevrerieieneinnenisieseieeieseresenienens N. glauca
1 Plant an herb, 0.5-3 m tall; stems densely viscid-puberulent (or sparsely so to merely tuberculate in N. longiflora).
2 Corolla tube 1.2-1.7 cm long, greenish yellow, with limb 3-6 mm wide; leaves distinctly petiolate; [section Rusticae]................. N. rustica

2 Corolla tube 3.0-12.0 cm long, cream, white, yellow, or pink, with limb 10-25 mm wide; leaves auriculate clasping.
3 Larger leaves on a plant 3.5-8 dm long; corolla tube 3.0-5.5 cm long, 4-7x as long as the average diameter, the limb 10-15 mm wide,
pink or reddish (rarely white); [SECtION NICOTIANA] ......evivirieiiiieiieiee ettt se ettt e e s e eteseens N. tabacum
3 Larger leaves on a plant 1-3 dm long; corolla tube 4.0-12.0 cm long, 10-20x as long as the average diameter, the limb 15-25 mm wide,
white or lavender; [section Alatae].
4 Rosette of a few leaves, not persisting; cauline leaves clasping and decurrent on the Stem ... N. alata
4 Rosette persisting; cauline leaves clasping but not decurrent on the SEEM ... N. longiflora

*  Nicotiana alata Link & Otto, Jasmine Tobacco. Cp (GA): cultivated in gardens; rarely persistent, native of South America.
See Jones & Coile (1988). [=K, Z]

*  Nicotiana glauca Graham, Tree Tobacco. Cp (GA): cultivated in gardens, rarely persistent or spreading; rare, native of
South America. Apparently present at Fort Pulaski National Monument, Chatham County, GA (Jones & Coile 1988; W. Duncan
pers.comm. 2004). [=K, S, Z]
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*  Nicotiana longiflora Cavanilles, Long-flower Tobacco. Pd (DE): disturbed areas, rare, native of South America.
Cultivated and may be found as a waif or persistent. [= K, S, Z]

*  Nicotiana rustica Linnaeus, Indian Tobacco, Wild Tobacco. Cp (GA, NC, SC, VA), Pd (GA, NC, SC, VA), Mt (GA, NC,
SC, VA): formerly commonly cultivated by native Americans in all parts of our area, persistent following cultivation, now
apparently extinct in our area; rare, originally native of Peru. This was the tobacco cultivated by American Indians at the time of
contact by Europeans, and was the first tobacco taken to Europe and cultivated there. [=RAB, C, F, K, S; > N. rustica var. rustica —
7]

*  Nicotiana tabacum Linnaeus, Cultivated Tobacco. Pd (GA, NC, SC, VA), Cp (GA, NC, SC, VA), Mt (GA, NC, SC, VA):
persistent after cultivation; commonly cultivated, rarely naturalized, native of tropical America. June-frost; September-October.
This is the tobacco currently cultivated in our area for the manufacture of cigarettes, cigars, and other smoking and chewing
tobacco products. Two different strains are cultivated. Burley tobacco, with acute to acuminate leaves, grown mostly in the
Mountains and upper Piedmont, is air-cured in open barns, and used mostly for cigar and pipe tobacco. Flue-cured tobacco, with
obtuse or broadly acute leaves, is grown mostly in the Coastal Plain and lower Piedmont, cured in closed, cubical barns with
forced heat, and used mostly for cigarettes. [=RAB, C, F, K, S]

Nierembergia Ruiz & Pavon 1794 (Cupflower)
A genus of about 23 species, of Mexico, Central America, and South America.

*  Nierembergia scoparia Sendtn., Tall Cupflower. Reported from sw. GA (Jones & Coile 1988). [=K2; = N. frutescens Durieu
—K1]

Petunia Antoine Laurent de Jussieu 1803 (Petunia)
{} [also see Calibrachoa]

*  Petunia xhybrida Vilmorin [P. axillaris x integrifolia], Petunia. Disturbed areas, garden edges, common in cultivation,
rare as a waif or persistent; native of Argentina. May-November. Individual plants may closely resemble either parent, but this
taxon in our area is best and most conveniently considered as a variable hybrid taxon. [=Pa, WH; = P. xatkinsiana D. Don ex Loudon
—RAB; > P. axillaris (Lamarck) Britton, Sterns, & Poggenburg — C, F, G, K, S; > P. violacea Antoine Laurent de Jussieu — F, S, misapplied; >
P. integrifolia (Hooker) Schinzius & Thellung — C, G, K; > P. xatkinsiana D. Don ex W.H. Baxter in J.C. Loudon - K]

il

Physalis Linnaeus 1753 (Ground-cherry)
(contributed by Milo Pyne)

A genus of about 80 species, nearly cosmopolitan, but especially diverse in America. Many of the species of Physalis in our area
occur primarily in disturbed habitats; their pre-Columbian ranges are unclear and they may have been introduced to e. North
America by native Americans. Of the species treated here, only a few are definitely introduced. References: Sullivan (2004)=Z;
Waterfall =Y (1958, 1967); Sullivan (1985)=X; Ward (2008a)=V; Turner & Martinez (2011)=U; Martinez (1998)=Q; Mione et al. (1994);
Whitson & Manos (2005); Whitson (2011). Key based in part on Sullivan (2004).

1 Flowers 2 or more per leaf axil; berries with spherical seed-like bodies intermixed with the flattened, reniform seeds; [of the Gulf Coastal
Lo T4 [ OSSOSO TS TSSO UT TP UTRRPTPRPRTTRON [see Calliphysalis]
1 Flowers 1 per leaf axil; berries with flattened, reniform seeds only; [collectively widespread].
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2 Berry 20-40 mm in diameter, green or yellow-green when ripe (tomatillo); anthers strongly coiled after dehiscence, blue; corolla throat
with bluish tinge; [cultivated and weakly naturalized Near gardens] ..........cccooveuriiiiiieeireeee e P. philadelphica
2 Berry to 20 mm in diameter, orange, yellow, or green when ripe; anthers not coiled after dehiscence, yellow, blue, or purple; corolla throat
purple, brown, green, or ochre; [collectively widespread].
3 Plants pubescent with stellate hairs, these in some taxa abundantly covering the leaves, or if leaves glabrous, the stellate hairs visible on
the tips and margins of the sepals; plants perennial, from deeply buried rhizomes; [section Stellatae].

4 Leaves linear, 10-20x as long as wide, glabrous; plants erect; [of s. FL and FL Panhandle westward to s. LA] ............. P. angustifolia
4 Leaves ovate, elliptic, obovate or spatulate, 2-10x as long as wide, stellate pubescent, especially on the young growth, flowering
calyces, and pedicels (or glabrous south of our area); [of se. VA south to s. FL, west t0S. MS]......coccovveivieiiivneinvceee e P. walteri

3 Plants glabrous, or pubescent with simple hairs; plants annual or perennial.
5 Leaves glabrous or essentially so.

6 Perennials from rhizomes, frequently with remnant of last year's stem attached to crown; corolla with 5 dark maculations in the

throat.
7 Hairs on the pedicels and young stems retrorse or retrorse-spreading; fruiting calyx 5-angled, indented at base
.......................................................................................................................................................... P. virginiana var. virginiana
7 Hairs on the pedicels and young stems antrorse; fruiting calyx subterete, with 10 ribs, not indented at base ..........c.ccccoceeevrenns
......................................................................................................................................................... P. longifolia var. subglabrata

6 Annuals from taproots; corolla with or without 5 dark maculations in the throat.

8  Upper part of the stem glabrous or glabrate (when young, sometimes with minute, deflexed hairs in lines); corolla with or
without 5 dark maculations in the throat.

9 Corolla 7-15 mm long, yellow and with 5 dark maculations in the throat; anthers 2.5-4 mm long; berry to 40 mm in diameter

....P. philadelphica
9 Corolla 4-10 mm long entirely yellow, without 5 dark maculations in the throat; anthers 1-2.3 mm long; berry 8-11 mm in
diameter.

10 Principal cauline leaf blades generally < 2.5x as long as wide; flowering and fruiting pedicels 0.5-1.0 cm long; pedicels
and calyx essentially glabrous at anthesis except for hairs on the margins of the calyx lobes....... P. angulata var. angulata

10 Principal cauline leaf blades generally > 2.75x as long as wide; flowering pedicels 1.5-2.5 cm long, elongating to 3.0-4.0
cm long in fruit; pedicels and calyx covered at anthesis with fine, even, antrorse hairs, especially at the base of the calyx..
..................................................................................................................................................... [P. angulata var. pendula]

8  Upper part of the stem with long, spreading hairs; corolla with 5 dark maculations in the throat; [section Epeteiorhiza).

11 Leaf margins strongly dentate with 7-10 (or more) teeth per side; fruiting pedicels 12 mm or more long; mature fruiting
calyx 2.5-4 cm (or more) long, the lobes long-acuminate to attenuate; corolla pubescent internally............c.cccccoeeuee. P. cordata

11 Leaf margins entire, or dentate with 1-8 teeth per side; fruiting pedicels < 10 mm long; mature fruiting calyx 2.5 cm or less
long, the lobes triangular-acuminate; corolla glabrous internally.

12 Leaves entire or with few teeth, usually 1-4 teeth per side; leaf blade thin in texture, flaccid and translucent; fruiting
calyces 1.2-2.5 cm long, 1-1.5 cm wide, the lobes ovate to deltoid, the apex acute, 3-3.5 MM IONG........cooeeiiriciiiriiiene
................................................................................................................................................ P. pubescens var. integrifolia

12 Leaves mostly toothed nearly to the base with 5-8 teeth per side; leaf blade thick in texture, not translucent; fruiting
calyces 2-3.5 cm long, 1.2-3 cm wide, the lobes triangular to narrowly lanceolate, the apex narrowly acute to acuminate,
(3.5-) 4.5-6.5 MM IONG....eeiuiniieieieiiiee ettt bbb P. pubescens var. pubescens

5 Leaves variously pubescent, the hairs copious and villous to sparse and appressed.
13 Flowering calyces 6 mm or less long; annuals from taproots; [section Epeteiorhiza].

14 Stems, young growth, and major veins of the leaves covered with villous pubescence intermixed with sessile glands; leaves
gray-green, prominently and coarsely dentate to the base, with well-defined reticulate venation, especially visible on the lower
surface, frequently drying orange or with orange spots; anthers yellow, perhaps with a bluish tinge; body of mature calyx about
as long as broad, abruptly acuminate at apex; berry tawny orange When Mature.............ccooorreennrciennneeesseee s P. grisea

14 Stems, young growth, and major veins of leaves with fine, non-villous pubescence; leaves green, obscurely dentate, often in the
upper half only, or entire, without well-defined reticulate venation, drying green or brownish; anthers blue or violet; body of
mature calyx longer than broad, long-acuminate at the apex; berry green when mature.

15 Leaves entire or with few teeth, usually 1-4 teeth per side; leaf blade thin in texture, flaccid and translucent; fruiting calyces
1.2-2.5 cm long, 1-1.5 cm wide, the lobes ovate to deltoid, the apex acute, 3-3.5 mm long........ P. pubescens var. integrifolia
15 Leaves mostly toothed nearly to the base with 5-8 teeth per side; leaf blade thick in texture, not translucent; fruiting calyces
2-3.5.cm long, 1.2-3 cm wide, the lobes triangular to narrowly lanceolate, the apex narrowly acute to acuminate, (3.5-) 4.5-
6.5 MM ONG 1.ttt bbb P. pubescens var. pubescens
13 Flowering calyces 6 mm or more long; perennials from rhizomes.

16 Pubescence viscid, generally composed of glandular trichomes mixed with fine, short hairs and long, multicellular hairs; leaf
blades broadly ovate to suborbicular, the base rounded, truncate, or cordate (occasionally widely cuneate).......... P. heterophylla

16 Pubescence seldom if at all glandular-viscid, composed of trichomes of varying lengths, from dense, spreading, and long-
villous to sparse, strigose, and appressed; leaf blades narrowly ovate to broadly lanceolate, the base cuneate (rarely truncate).

17 Pedicels and flowering calyces pubescent with minute, appressed, antrorse hairs; hairs on the calyx primarily confined to 10
narrow longitudinal strips consisting of simple, appressed hairs 0.5 mm or less long................. P. longifolia var. subglabrata

17 Pedicels and flowering calyces densely pubescent with divergent and appressed hairs mixed (or only with appressed retrorse
hairs); hairs on the calyx scattered more or less evenly over the surface, not confined to 10 longitudinal strips.

18 Pedicels with both divergent and antrorse hairs; principle leaf blades 5-8 cm long; filaments 0.5 as wide as the anthers;
spots at the base of the corolla inconspicuous or absent; berry > 14 mm in diameter when mature.................. P. lanceolata

18 Pedicels with short, appressed, retrorse hairs, or with short retrorse and longer divergent hairs intermixed; principle leaf
blades 3-6 cm long; filaments as wide or wider than the anthers; spots at base of the corolla prominent; berry < 12 mm in
diaMELEr WHEN METUIE.......coiuiiiiiiiieie ettt P. virginiana var. virginiana

*  Physalis acutifolia (Miers emend Sandwith) Sandwith. Disturbed areas; native of sw, United States south into Mexico. Collected once in
NC (in 1936), from a nursery in Mecklenburg County, NC, and in MS (Sullivan 2004). It may not be established. It is most similar to P.
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angulata, but differs in its white to cream-colored corollas, with yellow basal spots, and the presence of 5 hairy pads, alternating with the stamens
near the base of the corolla limb. [= K1, K2, Z] {not yet keyed}

Physalis angulata Linnaeus var. angulata, Smooth Ground-cherry. Cp (DE*, FL, GA, NC, SC, VA), Pd (GA, NC, SC,
VA), Mt (GA): disturbed areas, open woodlands, agricultural fields; common (uncommon in VA, rare in DE). August-October.
Var. angulata is widely distributed in tropical America, north to se. VA and MO, and scattered as an adventive farther north. [<
P. angulata - RAB, C, K, S, WH3, Z; = P. angulata - F, G]

Physalis angulata Linnaeus var. pendula (Rydberg) Waterfall. P. angulata var. pendula (Rydberg) Waterfall is (in North America) more
western, east to nw. TN and, allegedly, to SC. It can be distinguished from var. angulata by the following characters: principle cauline leaf
blades generally > 2.75x as long as wide (vs. < 2.5x as long as wide), flowering pedicels 1.5-2.5 cm long, elongating to 3.0-4.0 cm long in fruit
(vs. flowering and fruiting pedicels 0.5-1.0 cm long), pedicels and calyx covered at anthesis with fine, even, antrorse hairs, especially at the base
of the calyx (vs. pedicels and calyx essentifally glabrous at anthesis except for hairs on the margins of the calyx lobes). [< P. angulata- RAB, C,
K, S, WH, Z; = P. pendula Rydberg - F, G]

Physalis angustifolia Nuttall, Coastal Ground-cherry. Cp (AL, FL, LA, MS): maritime dunes and coastal sands;
uncommon. January-December. Gulf Coast shorelines from S. FL west to s. LA. Reports of P. viscosa from the Southeast are
based on either P. angustifolia or P. walteri. [=K, U, V, WH3, Z] {add to synonymy}

Physalis arenicola Kearney, Sandhill Ground-cherry. Cp (FL, GA): sandhills, flatwoods; common (rare in GA). GA, AL, and s. MS south
to s. FL. Reported from nc. GA by Jones & Coile (1988) and for "cypress-heads and scrub thickets” by GANHP. [= K, WH3, Z; > P. arenicola
var. arenicola — V; > P. arenicola var. ciliosa (Rydberg) Waterfall — V] {not yet keyed; synonymy incomplete}

*  Physalis cinerascens (Dunal) A.S. Hitchcock var. cinerascens, native to OK, TX, and Mexico, occurs locally in the Southeastern United
States in weedy situations; it has been found once in our area, in a disturbed habitat in SC. It is probably not established. It resembles P. walteri
in having stellate pubescence, but differs in having leaves ovate to suborbicular, with margins sinuate, dentate, or entire (vs. leaves obovate, with
margins entire), anthers at least 1.5x as long as the filaments (vs. anthers equal to or shorter than the filaments), and fruiting pedicels mostly at
least 1.5x as long as the calyces (vs. fruiting pedicels equal to or shorter than the fruiting calyces). [= K, Z] {not yet keyed; full treatment}

Physalis cordata P. Miller, Toothleaf Ground-cherry. Cp (FL, NC), {GA, SC}: disturbed areas; rare. July-October. This
species is scattered in the Southeastern United States, south to s. FL, and is more widespread in Mexico, Central America, and
West Indies. [= K, Q, WH3, V, Z; = P. pubescens var. glabra (Michaux) Waterfall - RAB; = P. barbadensis var. glabra (Michaux) Fernald —
F]

Physalis grisea (Waterfall) M. Martinez, Gray Ground-cherry, Strawberry-tomato, Dwarf Cape-gooseberry. Mt (GA, NC,
VA), Pd (GA, NC, VA), Cp? (GA?), {SC}: wooded slopes, disturbed areas; uncommon. July-September; August-October. The
species is mainly distributed in ne. United States, south (mainly) to NC, TN, and MO, and scattered farther south. The fruits are
edible, sweet, and tasty. Martinez (1993) discusses the nomenclature of this species, showing that the P. pruinosa Linnaeus is
properly applied to a Mexican and Central American species. [=K, Q, V, Z; = P. pubescens var. grisea Waterfall - RAB, C; < P.
pruinosa Linnaeus — F, G, S, W, misapplied]

Physalis heterophylla Nees, Clammy Ground-cherry. Pd (DE, GA, NC, SC, VA), Mt (GA, NC, SC, VA, WV), Cp (DE,
FL, GA, NC, SC, VA): disturbed areas, dry rocky woodlands, hammocks; common (uncommon in Mountains, rare in Coastal
Plain of FL, GA, NC, and SC). May-July; July-September. Widespread in e. and c. United States and adjacent Canada, south to
ne. FL and Panhandle FL. [= RAB, C, Pa, S, W, WH3, Z; > P. heterophylla var. heterophylla — F, G; > P. heterophylla var. ambigua (A.
Gray) Rydberg — F, G; > P. heterophylla var. clavipes Fernald — F; > P. heterophylla var. nyctaginea (Dunal) Rydberg — F; > P. heterophylla
var. heterophylla — K; > P. heterophylla — S; > P. ambigua (A. Gray) Britton — S; > P. nyctaginea Dunal — S]

Physalis lanceolata Michaux, Sandhills Ground-cherry. Cp (GA, NC, SC): sandhills; rare. June-July; July-September.
Endemic to sandhill habitats of (primarily) sc. and (rarely) se. NC (northern limit in Lee, Wayne, and New Hanover counties),
south through SC to just over the Savannah River in Richmond County, GA. Many earlier floras included midwestern material in
the concept of this species; it is, however, limited to the Carolinas and Georgia. See Hinton (1970) for discussion of its
taxonomic status. [= RAB, Z; <P. lanceolata—F, G, S (also see P. hispida (Waterfall) Cronquist)]

Physalis longifolia Nuttall var. longifolia. East to PA, WV, KY, TN, and GA (Kartesz 1999). [= K, Z]

Physalis longifolia Nuttall var. subglabrata (Mackenzie & Bush) Cronquist, Longleaf Ground-cherry. Mt (NC, VA, WV),
Pd (DE, NC, VA), Cp (DE, FL), {GA, SC}: open woodlands, gardens and disturbed areas; common (uncommon in GA, NC, SC,
VA). June-August; August-October. The species is widespread in e. and ¢. United States; var. subglabrata is more eastern,
south to Panhandle FL, var. longifolia more western. [=C, G, K, W, Z; = P. virginiana P. Miller var. subglabrata (Mackenzie & Bush)
Waterfall - RAB; = P. subglabrata Mackenzie & Bush — F, Pa, S, WV; < P. longifolia — WH3]

Physalis missouriensis Mackenzie & Bush. Reported from nc. GA in Jones & Coile (1988); record not repeated in Kartesz (1999). [= K,
Z; P. pubescens Linnaeus var. missouriensis (Mackenzie & Bush) Waterfall] {investigate; not yet keyed; synonymy incomplete}

*  Physalis peruviana Linnaeus, Cape Gooseberry or Po'ha, is also cultivated. Native to South America, it is now cultivated for its edible fruit
in various tropical and temperate areas, and is known to rarely persist in e. North America. [= K1, K2]

*  Physalis philadelphica Lamarck, Tomatillo. Cp (DE), Pd (DE, NC), Mt (VA, WV): naturalized after cultivation;
uncommon (rare in NC and VA), native of Mexico and Central America. June-August; July-October. See Kartesz & Gandhi
(1994) for a discussion of this group. It is the large-flowered plant (and therefore P. philadelphica in the narrow sense) that is
weakly naturalized after cultivation in our area. [= C, Pa, Z; < P. ixocarpa Brotero ex Hornemann — F, G, misapplied; > P. philadelphica
var. immaculata Waterfall — K]

Physalis pubescens Linnaeus var. integrifolia (Dunal) Waterfall, Thinleaf Downy Ground-cherry. Cp (DE), Pd (DE), Mt
(WV), {FL?, GA?, NC?, SC?, VA?}: disturbed areas; common (rare in WV). The distribution, abundance, and habitats of the
two varieties are poorly known. July-September; August-October. Widespread in the American tropics, north to PA and IA. [=
C, K, Pa; < P. pubescens var. pubescens — RAB; = P. pubescens — F; > P. pubescens — G, S; > P. turbinata Medikus — G, S; = P. integrifolia
(Dunal) D.B. Ward - V; < P. pubescens — Q, W, WH3, Z; < P. pruinosa Linnaeus, misapplied]

Physalis pubescens Linnaeus var. pubescens, Thickleaf Downy Ground-cherry. Mt (WV), {VA}: disturbed areas; rare in
WV. The distribution, abundance, and habitats of the two varieties are poorly known. July-September; August-October.
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Widespread in the American tropics, north to VA. [=C, K, Pa; < P. pubescens var. pubescens — RAB; > P. barbadensis Jacquin var.
barbadensis — F; > P. barbadensis Jacquin — G, S; > P. pubescens — S; > P. barbadensis Jacquin — S; < P. pubescens — Q, W, WH3, Z]

Physalis virginiana P. Miller var. virginiana, Virginia Ground-cherry. Pd (GA, NC, SC, VA), Mt (GA, NC, SC, VA, WV),
Cp (DE, FL, GA, NC, SC, VA): woodlands and disturbed areas; common (rare in FL and WV). April-May; June-July. This
complex species is widespread in e. and ¢. North America. Var. virginiana is the most eastern of a number of varieties, some of
the others being var. campaniforma Waterfall, var. polyphylla (Greene) Waterfall, and var. texana (Rydberg) Waterfall. The
validity and true affinities of some of these varieties is, at present, uncertain; var. texana may be actually affiliated with P.
longifolia. [= RAB, K; < P. virginiana - C, F, G, Pa, V, W, WH3, Z; > P. virginiana - S; > P. intermedia Rydberg — S; > P. monticola C.
Mohr - S

Phy]salis viscosa Linnaeus. Reports in the Southeast are based on a broad interpretation of P. viscosa to include southeastern taxa P.
angustifolia and P. walteri. {rejected; not keyed}.

Physalis walteri Nuttall, Dune Ground-cherry. Cp (FL, GA, NC, SC, VA): dunes of sea-beaches, openings in maritime
forests, sandhills (southward), and rarely inland as a waif in disturbed areas; common (uncommon in GA, NC, SC, rare in VA).
May-September. Se. VA south to s. FL and west to s. MS. See Sullivan (1985) for further information on this species and its
relatives. It is largely replaced on the Gulf Coast by the related P. angustifolia, with which it locally intergrades in peninsular
FL. P.viscosa Linnaeus is South American. [=C, K, U, WH3, Z; < P. viscosa Linnaeus ssp. maritima (M.A. Curtis) Waterfall - RAB; <
P. maritima M.A. Curtis — F; < P. viscosa — G, S; > P. walteri var. walteri — V; > P. walteri var. glabra (Waterfall) D.B. Ward — V]

Salpichroa Miers 1845
A genus of about 17 species, herbs and shrubs, native of South America. References: Jenkins in FNA (in prep.); Hunziker (2001)=Z.

*  Salpichroa origanifolia (Lamarck) Baillon. Cp (GA, NC, SC, VA), Pd (GA, NC, SC): gardens, roadsides, disturbed areas;
rare, native of n. South America. May-November. [=FNA, K, RAB, WH3, Z; = Perizoma rhomboidea (Gillies & Hooker) Small - S; =
Salpichroa rhomboidea (Gillies & Hooker) Miers]

Solanum Linnaeus 1753 (Nightshade, Tomato, Potato, Horse-nettle)
(contributed by Milo Pyne and Alan S. Weakley)

A genus of about 1700 species, trees, shrubs, vines, and herbs, of tropical and temperate regions of the Old and New World.
References: Schilling (1981)=Z; Bohs & Olmstead (1997); Olmstead & Palmer (1997). [including Lycopersicum]

1 Anthers opening by longitudinal slits, connivent into a slender cone with sterile tip; berry fleshy, seeds pubescent; plant glandular "clammy"-
pubescent; [cultivated plant, also appearing as a waif, escape, or discard, e.g. on sewage SIudge] .......ccccervrerervrieririeriereserienenns S. lycopersicum
1 Anthers opening by terminal pores, separate or connivent; berry dry to juicy, not fleshy, seeds glabrous; plant not clammy-pubescent; [plants
native, exotic, or cultivated escapes, some are weeds of cultivation].
2 Stems and leaves not prickly or spiny.
3 Leaves irregularly pinnatifid or auriculate-lobed.
4 Woody or suffrutescent climbing or twining vine; leaves with 2 basal lobes or leaflets much smaller than the terminal one (some
UPPET TAVES SIMPIE) ...tttk b bbb bbbttt b e ettt S. dulcamara
4 Herb, not twining; leaves irregularly pinnatifid.
5 Fetid annual, plant more or less prostrate; leaves sessile or short-petiolate, lateral leaflets lanceolate, not alternating with smaller
(0] 1= TSP TP PSSP PP TP PP [S. triflorum]
5 Tuberiferous perennial, plant more or less erect; leaves distinctly petiolate, lateral leaflets ovate, alternating with smaller ones.......
....................................................................................................................................................................................... S. tuberosum
3 Leaves not appearing compound or auriculate-lobed.
6 Foliage densely pubescent to puberulent with spreading hairs, especially on undersurface.
7 Trichomes stellate; ripe berry yellow; corolla [aVeNder...............ccooeiiiiiiiiiiiie e S. elaeagnifolium
7 Trichomes simple; ripe berry black or green to yellow; corolla white.

8 Berry black when ripe; leaves lance-elliptic, 1-2.5 cm wide, style usually protruding beyond anthers by > 1 mm; plants strictly
coastal, on dunes and SIMIlar NADITALS ..o e S. pseudogracile

8 Berry green to yellow when ripe; leaves ovate, 2.5-6 cm wide, style not protruding; plants widespread, weedy .. S. sarrachoides

6 Foliage glabrous, glabrescent or very sparsely pubescent (with appressed hairs).
9 Berry dull red, ca. 1 cm wide at maturity, uncommon horticultural €SCape...........coceovrirniiniiieniecees S. pseudocapsicum
9 Berry black (rarely green, never red), up to 0.5 cm wide at maturity, ruderal weeds.

10 Inflorescence subracemose, corymbose or umbellate, pedicels and peduncles becoming stout; anthers 1.8-2.6 [2.2-2.9] mm
long; berry dull; seed 1.7-2.2 mm long [1.8 mm wide or wider]; sclerotic granules (concretions of stone cells) typically absent..
........................................................................................................................................................................................ S. nigrum

10 Inflorescence umbellate, pedicels and peduncles remaining slender; anthers 1.4-2 mm long; berry glossy; seed 1.2-1.8 mm
long; sclerotic granules typically present but occasionally absent

11 Calyx lobes strongly reflexed in mature fruit; sclerotic granules in fruit five or less if present, occasionally absent; flowers 2-
14 per inflorescence, usually > 7 in largest inflorescences; fruiting pedicels erect (may be deflexed with age or in winter), to
8 mm long; fruit ShINY, DIACK .........ccoiiiiie bbb S. americanum
11 Calyx lobes adherent or spreading in mature fruit, occasionally somewhat reflexed; sclerotic granules usually 7-12 per fruit,
often visible through skin of dried berry; flowers usually < 6 per inflorescence, fruiting pedicels deflexed, to 13 mm long;
fruit dull or shiny black, Or rarely green ... S. ptychanthum
2 Stems, and often leaves, prickly and/or spiny.
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12 Berry enveloped at least until near maturity by prickly calyx; leaves regularly and strongly pinnately parted or very deeply divided
(sinus depth greater than 1/2 distance from leaf margin to midvein).
13 Corolla yellow, anthers dissimilar, the lowest larger and longer; calyx tightly enveloping the fruit, seeds coarsely undulate-rugose.....
............................................................................................................................................................................................ S. rostratum
13 Corolla violet to (rarely) white, anthers all similar; calyx loosely enveloping the fruit, seeds minutely reticulate-pitted .............c..c......
................................................................................................................................................................................... S. sisymbriifolium
12 Berry not enveloped by prickly calyx; the leaves not pinnately parted or divided (except in S. sisymbriifolium), or only weakly so (sinus
depth < % the distance from leaf margin to midvein).
14 Berry > 2 cm in diameter; lower leaf surface not stellate-pubescent.
15 Ripe berry orange-red to reddish, leaves deeply lobed (sinus depth up to 1/2 distance from leaf margin to midvein) ..........cc.c.cccc....
...................................................................................................................................................................................... S. capsicoides
15 Ripe berry yellow, immature berry green with white mottles, leaves shallowly lobed (sinus depth typically < 1/3 distance from

1eaf MArgin 10 MIAVEIN) . ......ciiieie et b bbbt b bt bbb b e bRt b st e st b et e bt e b e eb et ebe e S. viarum
14 Berry < 2 cm in diameter; lower leaf-surface stellate-pubescent.
16 Leaves linear-lanceolate, 1-3 cm wide, trichome clusters 0.5 mm broad, with 12 or More rays...........c.ccceoveeeeeens S. elaeagnifolium

16 Leaves ovate to elliptic, 2-8 cm wide, often lobed or cleft, trichome clusters 1 mm broad, with 5-10 rays.
17 Stellate trichomes of lower leaf surface stipitate, the 6-8 rays essentially equal; corolla 3-4 cm wide, calyx 8-12 mm long..........
.................................................................................................................................................................................. S. dimidiatum
17 Stellate trichomes of lower leaf surface sessile, 2-5 rays, the central one elongate; corolla 2-3 cm wide, calyx 5-7 mm long.
18 Leaves entire, margins at most sinuate; plants up to 2 dm in stature; prickles few, absent, and/or confined to midveins;
corollas white; [rare plants of Bibb and Chilton counties, AL] .........ccoccoiiriiiiiiiiccec s [S. pumilum]
18 Leaves not entire, lobed, cleft, pinnately parted, or divided; plants 3-10 dm in stature; prickles more abundant and generally
distributed; corollas purple, rarely white; [plants more widely distributed, weedy or ruderal].
19 Leaves pinnately parted or divided, the segments often pinnately lobed; calyx enveloping fruit when ripe, berry red; plant
ANMNUA .t bbbt h b e b b £ £ R R bbb R e b bRt bbbt ne bttt bens S. sisymbriifolium
19 Leaves irregularly lobed or cleft, the lobes or segments entire; calyx not enveloping fruit when ripe; berry yellowish
orange, never red; plant perennial.
20 Leaves lobed to near the MIddIe ..........cceiiiiiiiiiicc s S. carolinense var. floridanum
20 Leaves lobed < % way to the middle S. carolinense var. carolinense

Solanum americanum P. Miller. Cp (FL, GA), {}: hammaocks, disturbed areas; common. North to e. GA (SC). South to s.
FL. [= K, WH3; <S. americanum — RAB, F; < S. nigrum-C, G, S]

*  Solanum capsicastrum Link ex Schauer. Reported for NC and SC (Kartesz 1999), but apparently erroneously. [= K]

Solanum capsicoides Allioni, Soda Apple. Cp (FL, SC), Pd* (NC*): disturbed areas; uncommon (rare in NC and SC). [=
K, WH3; = S. aculeatissimum — RAB, S, misapplied]

Solanum carolinense Linnaeus var. carolinense, Horse-nettle, Ball-nettle. Cp (DE, FL, GA, NC, SC, VA), Pd (DE, GA,
NC, SC, VA), Mt (GA, NC, SC, VA, WV): fields, gardens, disturbed areas; common (uncommon in DE). [= K, WH3; <S.
carolinense — RAB, C, F, G, Pa, W, WV; = S. carolinense — S]

Solanum carolinense Linnaeus var. floridanum (Shuttleworth ex Dunal) Chapman. Cp (FL, GA): sandhills, dry
hammocks, maritime forests, disturbed areas; uncommon (rare in GA). S. GA to n. peninsular FL. [= K, WH3; < S. carolinense —
RAB; = S. floridanum Shuttleworth ex Dunal — S]

*  Solanum citrullifolium A. Braun var. citrullifolium, Watermelon Nightshade. Disturbed areas; native of {}. Introduced in scattered states,
including DE (Kartesz 1999) and Alachua County, FL (Wunderlin & Hansen 2008). [= K; < S. citrullifolium - C, F, G, WH3] {not yet keyed}
*  Solanum dimidiatum Rafinesque. Disturbed areas; native of w. North America. April-June. [=C, K, WH3; =S. torreyi A.
Gray — RAB, F, G; = S. perplexum Small - S]

*  Solanum dulcamara Linnaeus, Bittersweet, Nightshade. Disturbed areas; native of Europe. May-August. [=RAB, C, Pa, W,
WH3, WV; > S. dulcamara var. dulcamara — F, K]

*  Solanum elaeagnifolium Cavanilles, Silverleaf Nightshade, White Horse-nettle. Cp (FL, GA, NC, SC), Pd (NC). Mt (GA):
disturbed areas; rare, native of sc. North America. June-September. [=C, F, G, K, WH3; = S. eleagnifolium — RAB, S, orthographic
error]

*  Solanum lycopersicum Linnaeus, Tomato. Cp (GA, NC, SC, VA), Pd (GA, NC, SC, VA), Mt (GA, NC, SC, VA):
persistent and weakly naturalized around gardens, especially where compost or sewage sludge is spread; commonly cultivated,
rare as a naturalized species. June-frost. The species is native to the Andes Mountains of nw. South America. S. lycopersicum is
one of the most important and influential of edible species native of the New World introduced to the Old World, along with two
other Solanaceae, the potato (Solanum tuberosum) and the chili (Capsicum annuum). There appears to be little reason to separate
Lycopersicon from Solanum. [= Lycopersicon esculentum — RAB, C, F, G; > Solanum lycopersicum Linnaeus var. cerasiforme (Dunal)
Spooner, J. An derson, & R.K. Jansen — K; > Solanum lycopersicum var. lycopersicum — K; = Lycopersicon lycopersicon (Linnaeus) Karsten —
S; > Lycopersicon esculentum var. cerasiforme (Dunal) Alefani]

*  Solanum melongena Linnaeus, Eggplant, Aubergine. Planted in gardens but does not persist. [=F, G, K, S]

*  Solanum nigrescens Mart. & Gal. Cp (FL): disturbed areas; uncommon. Reported from NC, SC, GA, FL, etc. (Kartesz 1999), but actual
status unclear. [= K; S. chenopodioides Lamarck — WH3] {not yet keyed}

*  Solanum nigrum Linnaeus ssp. nigrum, European Black Nightshade. Cp (DE), Pd (DE), {FL, GA, NC, SC, VA}: disturbed areas;
common (rare elsewhere?), native of Eurasia. May-November. [= K, Z; =S. nigrum - RAB, Pa; < S. nigrum-C, F, G, S]

*  Solanum pseudocapsicum Linnaeus, Jerusalem-cherry. Rarely cultivated, perhaps not established; native of Mediterranean
Europe. [=K; = S. pseudo-capsicum — F, orthographic variant]

Solanum pseudogracile Heiser, Dune Nightshade. Ocean dunes, usually with Uniola paniculata, maritime forests. May-
October. E. NC south to FL, west to LA. [=K, Z; =S. gracile - RAB, S, misapplied]
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Solanum ptychanthum Dunal, American Black Nightshade. Mt (GA, NC, SC, VA, WV), Pd (GA, NC, SC, VA), Cp (GA,
NC, SC, VA): disturbed areas; common. June-December. [=K, W, Z; < S. americanum P. Miller - RAB, F, WV, misapplied; < S.
nigrum - C, G, Pa, S; = S. ptycanthum, orthographic variant]

Solanum pumilum Dunal. {GA} . Known from dolomitic Ketona glades in Bibb County, c. AL (Allison & Stevens 2001)
and historically in GA (GAHP). [= Solanum carolinense Linnaeus var. hirsutum (Nuttall) A. Gray - K]
*  Solanum rostratum Dunal, Buffalo-bur, Kansas-thistle. Cp (GA, NC, SC, VA), Mt (GA, NC, VA, WV), Pd (DE, GA, NC,
VA): disturbed areas; uncommon (rare in DE and WV), native of w. North America. [=RAB, C, F, G, K, Pa, W; = Androcera
rostrata (Dunal) Rydberg — S; ? S. cornutum Lamarck, misapplied]
*  Solanum sarrachoides Sendtner, Hairy Nightshade. Cp (NC, VA), Pd (DE, NC, VA): disturbed areas; uncommon, native
of South America. Works by Edmonds and associates have established that S. sarrachoides and S. physalifolium Rusby are two
distinct species, but both are presently known from North America. Mistaken interpretations of Cronquist's 1991 treatment of
Solanum (e.g. by Kartesz 1999) have given rise to the incorrect belief that only S. physalifolium is found in North America. True
S. physalifolium is present in the western United States, S. sarrachoides in the Southeast. [= RAB, C, Z; < S. physalifolium Rusby —
K; = S. sarachoides - F, orthographic error]
*  Solanum sisymbriifolium Lamarck, Sticky Nightshade. Disturbed areas; native of South America. July-September;
September-October. [=RAB, C,F, G, K, S]
*  Solanum torvum Swartz, Turkey-berry. Disturbed areas; native of West Indies. January-December. Introduced in AL. [= K]
*  Solanum triflorum Nuttall. Introduced inc. TN. [=C, F, G, K]
*  Solanum tuberosum Linnaeus, Potato, Irish Potato, White Potato. Commonly cultivated, rarely escaped or spontaneous
from thrown-out tubers; native of Andean South America. June-August. [=RAB, C, F, G, K]
*  Solanum viarum Dunal, Tropical Soda Apple. Pastures; native of South America (s. Brazil, Paraguay, and n. Argentina).
This species has only recently appeared in our area, but has been publicized as a severe, extremely aggressive, and rapidly
spreading weed (Wunderlin et al. 1993, Mullahey et al. 1993, Mullahey 1996). [= K, WH3]
*  Solanum villosum P. Miller. Disturbed areas, most or all collections from ballast, probably only a waif; native of the Old World tropics. [=
WH3] {not yet keyed}
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360. SPHENOCLEACEAE von Martius ex A.P. de Candolle 1839 (Chickenspike Family) [in SOLANALES)]

A family of one genus and 2 species, annual herbs, of tropical regions, native of the Old World. References: Rosatti (1986)=Z.

Sphenoclea Gaertner (Chickenspike)
A genus of 2 species, annual herbs, native of the Old World.

*  Sphenoclea zeylanica Gaertner, Chickenspike. Cp (FL, SC), Pd (GA, NC): rice plantations, reservoirs, other disturbed
wetlands; rare, native of Old World tropics. August-October. [=K, S, WH, Z; = S. zeylandica - RAB, GW, orthographic error
(presumably from a mistaken notion that the epithet refers to New Zealand rather than Ceylon)]

361. HYDROLEACEAE Berchtold & J. Presl 1820 (Hydrolea Family) [in SOLANALES]

A family of one genus and about 12 species, herbs and shrubs of water bodies and wetlands, primarily tropical. The
Hydroleaceae is not closely related to Hydrophyllaceae; recent molecular data confirm the view prevailing through most of the
19t century that Hydrolea should be placed in its own family. References: Ferguson (1998); Hilger & Diane (2003); Angiosperm
Phylogeny Group (1998, 2003, 2009).
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Hydrolea Linnaeus 1762
A genus of about 11 species, aquatic and wetland herbs, of tropical and subtropical regions.

1 Flowers in axillary cymes; leaves 3-14 cm long, 1.5-4 cm wide; axillary spines present in the axils of some leaves; corolla 7-8 mm long.

2 Calyx and stem sparsely pubescent with spreading hairs 2-3 mm IONQ .........ccccviiiiiiiiiii e H. quadrivalvis

2 Calyx and stem glabrous, or minutely puberulent or with SesSile glands............ccceiririeiiiinieie e H. uniflora
1 Flowers in terminal cymes or corymbs; leaves 2-6 cm long, 0.6-2.5 cm wide; axillary spines present or absent; corolla 10-15 mm long.

3 Leaves elliptic to lanceolate, 2-3 cm long, 0.6-1.0 cm wide; axillary spines absent or rudimentary...........cccocceeereineinicnenne H. corymbosa

3 Leaves ovate to ovate-lanceolate, 3-6 cm long, 1.5-2.5 cm wide; axillary spines present, well-developed, to 1.5 cm long................. H. ovata

Hydrolea corymbosa J. Macbride ex Elliott, Skyflower. Cp (FL, GA, SC): pond cypress savannas, depression meadows;
uncommon (rare north of FL). Ne. SC south to sw. GA and s. FL. See Nelson (1993). The author is sometimes stated as J.F.
Macbride, but this is an error. [= RAB, GW, K, WH; = Nama corymbosum (Macbride ex Elliott) Kuntze — S]

Hydrolea ovata Nuttall ex Choisy, Ovate False-fiddleleaf. Cp (FL, GA): swamps, ponds, ditches; rare. June-August. C.
GA and Panhandle FL west to TX, north in the interior to sc. TN and MO. [=C, F, G, GW, K, WH; = Nama ovatum (Nuttall ex
Choisy) Britton — S]

Hydrolea quadrivalvis Walter, Waterpod. Cp (FL, GA, NC, SC, VA), Pd (NC, VA): swamp forests, backwater sloughs,
marshes, ditches; common (VA Watch List). June-September. Se. VA south to c. peninsular FL, west to LA. [=RAB,C, F, G,
GW, K, WH; = Nama quadrivalve (Walter) Kuntze — S]

Hydrolea uniflora Rafinesque. Swamp forests, sloughs, marshes. June-September. Mainly in the Mississippi River
Alluvial Plain, west to e. TX and east to AL, TN, and KY. [=C, F, G, GW, K; = Nama affine (A. Gray) Kuntze — S; = Hydrolea affinis
A. Gray]

364. OLEACEAE Hoffmansegg & Link 1813 (Olive Family) [in LAMIALES]

A family of about 25 genera and 600-615 species, trees and shrubs, nearly cosmopolitan, but centered in Asia. References: Hardin
(1974)=Z; Green in Kadereit (2004).

1 Leaves compound.
2 Leaves pinnately compound with > 5 leaflets; petals absent; fruit a samara; small to large tree; [tribe Oleeae, subtribe Fraxininae] .............

...................................................................................................................................................................................................... 3. Fraxinus
2 Leaves trifoliolate; petals 6-10, yellow, conspicuous; fruit a deeply 2-lobed dryish berry; [tribe Jasmineae].........cc.ccovvveeenenne 1. Jasminum

1 Leaves simple.
3 Flowers bright yellow, showy; fruit a many-seeded capsule; [tribe FOrsythiae]..........ccooeoireiriiniine i 2. Forsythia

3 Flowers white, lilac, or purplish; fruit a drupe or 4-seeded capsule.
4 Leaves cordate or truncate at the base; fruit a 4-seeded capsule; corolla lobes shorter than the tube; flowers lilac or white, in terminal
panicles; [tribe Oleeae, SUDLIDE LIGUSIIINAE] ......ccviiiiiiitiiiiiite ettt ettt sb e 4. Syringa
4 Leaves cuneate to rounded at the base; fruit a drupe; corolla lobes either shorter or longer than the tube; flowers white or greenish-
white, in terminal or lateral panicles or fascicles.

5 Corolla absent; calyx minute or lacking; flowers in axillary fascicles; [tribe Oleeae, subtribe Oleinae] ..........ccoccoevrcnenne. 9. Forestiera
5 Corolla present (often conspicuous and showy); calyx present; flowers in lateral or terminal panicles or in terminal subumbellate
clusters.
6 Corolla lobes 5-12; flowers in terminal subumbellate clusters; [tribe Jasmineae]..........ccocvvvirereieneinieneneee e 1. Jasminum
6 Corolla lobes 4; flowers in axillary or terminal panicles or axillary fascicles.
7 Corolla lobes elongate, much longer than the corolla tube; [tribe Oleeae, subtribe Oleinae]...........cccovevirinnenee. 6. Chionanthus

7 Corolla lobes short, no longer than the corolla tube.
8 Inflorescence a many-flowered terminal panicle; leaves generally ovate, elliptic or lanceolate (widest below or at the
middle); [tribe Oleeae, SUDEIIDE LIGUSEIINAE] ....cvcueiiiiiiiiiiictcic s 5. Ligustrum
8 Inflorescence a few-flowered axillary panicle or fascicle; leaves generally oblanceolate or obovate (widest above the
middle); [tribe Oleeae, subtribe Oleinae].
9 Leaf margins entire; leaves usually >7 cm long; inflorescence an axillary panicle (with a central axis); [native tree of

COASTAL PIAIN FOTESES] ...ttt ettt bttt bbb e bt bbbt b b ekt e b e b et b e b bt et e et e et et es 7. Cartrema
9 Leaf margins on at least some leaves coarsely spinose-serrate; leaves < 10 cm long; inflorescence an axillary fascicle
(lacking a central axis); [horticulturally planted, rarely naturalizing] ..........ccooeerveiiverieinneeceseesese s 8. Osmanthus

1. Jasminum Linnaeus 1753 (Winter Jasmine)

A genus of about 200 species, shrubs and woody vines, of tropical (and rarely temperate) Eurasia. References: Green in Kadereit
(2004)

1 Leaves SIMPIE; TIOWEIS WHITE..........ciiieiiieiscie sttt e e te e R et e s et e s e ae s e e e e Re b e se st e e e teneeneeteneenennan J. multiflorum
1 Leaves trifoliolate; flowers yellow.
2 Leaflets 2.5-7 ¢mM 10NQ; TIOWETS 3.5-5 CIM ACT0SS ......cvviuiieieiteieisieese e e sttt ste e e et ste st et te e e seste e e se s esesseseesesseseetesaenesseseaseneens J. mesnyi

2 Leaflets 1-3 cm 10NQ; FIOWEIS Ca. 2.5 CIM ACT0OSS.......cuiiverieieiereiiiseeesieesteseesestesesseseste et esessesessessesessesesteseesesaeeaseseesessensesesseneass J. nudiflorum
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*  Jasminum mesnyi Hance, Japanese Jasmine, Primrose Jasmine. Cp (FL, GA?): cultivated and sometimes persistent or
spreading from plantings; rare, native of w. China. Reported for GA (Kartesz 1999) and Panhandle FL (Kunzer et al. 2009). [=
K, WH]

*  Jasminum multiflorum (Burmann f.) Andrews, Star Jasmine. Cp (FL): cultivated and sometimes persistent or spreading;
rare, native of India and Pakistan. Naturalized at least as far north as Jacksonville, Duval County, FL (Wunderlin & Hansen
2004). [= K, WH]

*  Jasminum nudiflorum Lindley, Winter Jasmine. Cultivated and rarely persistent or spreading; native of China. Reported
for GA (K). [=K]

2. Forsythia Vahl 1804 (Forsythia, Golden-bells)
A genus of about 7-9 species, shrubs, of e. Asia and se. Europe. References: Hardin (1974)=Z; Green in Kadereit (2004).
1 Mature branches hollow or irregularly pith-filled between the nodes; leaves oblong-ovate, toothed or 3-parted; branches arching when well-

[0 LoY ] (o] o =T TSSO TSSOSO PP U TSV ST PO F. suspensa
1 Mature branches cross-septate (chambered) between the nodes; leaves oblong-lanceolate, toothed; branches upright .................. F. viridissima

*  Forsythia suspensa (Thunberg) Vahl, Weeping Forsythia. Pd (GA, NC, VA), Mt (VA, WV): waste places, vacant lots,
suburban woodlands; commonly planted and persistent, rarely escaped (native of China). February-early May. [=C, G, K, Pa, Z]
*  Forsythia viridissima Lindley, Greenstem Forsythia. Pd (GA, NC, VA), Cp (VA), Mt (VA, WV): waste places, vacant
lots, suburban woodlands; commonly planted and persistent, rarely escaped (native of China). February-early May. [=C, G, K,
Pa, W, Z]

3. Fraxinus Linnaeus 1753 (Ash)

A genus of about 43-65 species, trees, mostly north temperate (Asia, North America, Europe). References: Nesom (2010i)=X; Ward
(2010a)=X; Hardin & Beckmann (1982)=Z; Miller (1955)=Y; Wallander (2008); Green in Kadereit (2004).

1 Leaves minutely honeycombed-reticulate beneath (best seen at magnification of 40-100x), more-or-less strongly whitened (and otherwise
variously glabrous or pubescent).
2 Samara wings arising near base of the body; [trees of swamps 0f . GA and N. FL] ....ovviieiiiieieseceeesce e F. pauciflora
2 Samara wings arising near summit of body; [trees of mesic to xeric upland sites, collectively widespread in our area]

3 Petiole bases and leaf scars V- to U- or crescent-shaped with a deeply concave or notched apex; samaras (19-) 25-32 (-38) mm long,
samara wings 3-5 (-6) mm wide, samara bodies (5-) 6-11 mm long, 1.5-2.5 mm wide; twigs, petioles, petiolules, and rachises glabrous..
............................................................................................................................................................................................... F. americana

3 Petiole bases and leaf scars oblong-obovate to widely obovate with a nearly truncate apex; samaras (32-) 33-54 mm long, samara wings
(4.5-) 5-8 mm wide, samara bodies (7-) 10-15 mm long, 2-4 mm wide; twigs, petioles, petiolules, and rachises glabrous or hirtellous to
hirtellous-puberulent to tomentulose.

4 Twigs, petioles, petiolules, and rachises sparsely to densely hirtellous to hirtellous-puberulent or tomentulose; samaras 33-54 mm

long, samara wings 6-8 mm wide, samara bodies (7-) 11-15 mm long, 2-4 MM Wide..........ccccceirriernnniieninecnes F. biltmoreana
4 Twigs, petioles, petiolules, and rachises glabrous; samaras (32-) 36-44 mm long, samara wings (4.5-) 5-7 mm wide, samara bodies
(9-) 10-13 MM 10NG, 2-3.5 MIM WIAE .....eviuiitiieeiieteieie etttk bbbt bbbt e bt bt e b e b e st s b et et e nb et et e nr et nbennas F. smallii

1 Leaves not minutely-honeycombed-reticulate beneath (sometimes with papillae and small scales visible at 40x, but these not forming a
developed netlike pattern), pale green (and otherwise variously glabrous or pubescent).
5 Youngest twigs 4-angled to narrowly 4-winged; petiole bases raised on a distinct pedestal; lateral leaflets sessile to subsessile.
6 Samara bodies strongly flattened and often nearly indistinct from wings, wings 5-8 mm wide; buds black to blackish brown; leaf scars

shallowly hemispheric, apex truncate; flowers bisexual and UNISEXUAL...............ccooiriiiiiiiiccc e F. excelsior
6 Samara bodies flattened but clearly distinct from wings, wings 8-10 mm wide; buds gray to reddish brown; leaf scars crescent-shaped,
apeX CONCAVE; FIOWEIS DISEXUAL..........oiviiiiiiiiiteiiiic bbbttt bbbt F. quadrangulata

5 Youngest twigs terete; petiole bases flush with stem; lateral leaflets sessile to subsessile or petiolulate.
7  Multi-trunked shrubs or small trees; samara wings 2-3, arising from the base or proximal ¥ of body, (8-) 10-20 mm wide............c.cc......
.............................................................................................................................................................................................. F. caroliniana
7 Trees; samara wings 2, arising from near the base to near apex of body, (5.5-) 6-10 (-12) mm or 4-7 mm wide.
8 Lateral leaflets sessile; samara bodies strongly flattened and often nearly indistinct from wings; buds black to blackish brown, corky-
L0 10T TSSO F. nigra
8 Lateral leaflets petiolulate; samara bodies distinct from wings; buds brownish, not corky-ridged.
9 Leaflets mostly (6-) 7.5-11 (-12) cm x 2.5-5(-6) cm, bases obtuse to acute or abruptly attenuate; samaras 20-45 (-60) mm; smara
bodies thickened but not plump, distinctly longitudinally channeled, (12-) 15-22 mm long, 1-2 mm wide, tan (similar to wings) to
darker brown or rarely reddish-brown; samara wings 4-7 (-8) mm wide arising abruptly from the upper part of the body, only 20-
25% (-50%) of the length of the body winged; fruiting calyX 1-1.5 MM ONG ......cccoovrirniiiiiiieercre e F. pennsylvanica
9 Leaflets (7-) 9-15 (-25) cm x (2.5-) 3.5-7 (-11) cm, bases often rounded, less commonly obtuse to acute or acuminate; samaras
(35-) 40-70 (-75) mm; samara bodies plump, narrowly ridged but not distinctly channeled, (16-) 18-30 mm long, 3-4.5 mm wide,
dark brown to reddish brown; samara wings (5.5-) 6-10 (-12) mm wide, gradually expanded from near the base of the body, (33-)
50-100% of the length of the body winged; fruiting calyx (1-) 4-7 MM IONG ....c.coviiiiiiiiiiirceee e F. profunda

Fraxinus americana Linnaeus, White Ash, American Ash. Mesic slopes, rich cove forests, dry calcareous or mafic glades
and woodlands (with Juniperus virginiana var. virginiana and Carya glabra). April-May; August-October. NS west to MN,
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south to n. peninsular FL and TX. A valuable timber tree. [= S, Y; < F. americana - C, K1, W, WH, X, Z; < F. americana Linnaeus var.
americana — RAB, G, Pa, WV; < F. americana var. americana — F; > F. americana var. microcarpa A. Gray — F]

*  Fraxinus berlandierana DC., Mexican Ash. This species, native of sc. OK south to s. TX, has been reported as naturalized in s. MS and e.
LA (Kartesz 2010), but these records are discounted as being based on cultivated individuals (Nesom 2010h). [= K1] {excluded; not keyed or
mapped}

Fraxinus biltmoreana Beadle, Biltmore Ash, Biltmore White Ash. Mesic slopes, rich cove forests, dry calcareous or mafic
glades and woodlands (with Juniperus virginiana var. virginiana and Carya glabra). April-May; August-October. NJ, OH, and
IL south to c. GA, c. AL, ¢. MS, and LA. This controversial taxon has been recently clarified by Nesom (2010), though much
additional information is needed to fully establish its distribution, ecology, and evolutionary origins. It is hexaploid. [=S, Y; <F.
americana — C, K1, W, WH, Z; = F. americana Linnaeus var. biltmoreana (Beadle) J. Wright ex Fernald — RAB, F, G, Pa, WV] {add data}

Fraxinus caroliniana P. Miller, Water Ash, Pop Ash, Carolina Ash. Deeply to shallowly flooded swamps. May; July-
October. Se. VA south to s. FL, west to TX, primarily on the Coastal Plain. A small tree, sometimes very abundant (and nearly
the only subcanopy species) as the understory in Taxodium-Nyssa swamps. [= RAB, C, G, GW, K1, Y, Z; = F. caroliniana var.
caroliniana — X; > F. caroliniana var. caroliniana — F; > F. caroliniana var. oblanceolata (M.A. Curtis) Fernald & Schubert - F; > F.
caroliniana var. cubensis (Grisebach) Lingelsheim — F, misapplied; = F. caroliniana — S; < F. caroliniana — WH3]

Fraxinus cubensis Grisebach, Cuban Water Ash, approaches our area from the south (it is extensively distributed in peninsular FL), but is
not know from the Flora area. [= F. caroliniana var. cubensis (Grisebach) Lingelsh. — X; < F. caroliniana — WH3] {excluded; not keyed or
mapped}

*  Fraxinus excelsior Linnaeus, European Ash. Disturbed areas; native of Europe. Naturalized in ne. US, south to KY and s.
NJ. [=K2]

Fraxinus nigra Marshall, Black Ash. Mt (VA, WV), Pd (DE, VA), Cp (DE): seepage swamps and mountain streambanks;
rare. April-May; August-October. NL (Newfoundland) and QC west to MB, south to DE, VA, IN, and IA. [=C, F, G, K1, Pa, W,
WV, Y, Z]

"

Fraxinus pauciflora Nuttall, Swamp White Ash. Deep swamps. S. GA south to n. peninsular FL. [= S; < F. caroliniana -
WHS3; = F. caroliniana var. pauciflora (Nuttall) D.B. Ward — X] {add data}

Fraxinus pennsylvanica Marshall, Green Ash, Red Ash. Bottomlands and swamps, especially along brownwater rivers and
streams. April-May; August-October. NS west to AB, south to FL and TX. Variation in this species (see synonymy) needs
further study. [=C, GW, K1, Pa, W, X, Z; > F. pennsylvanica var. subintegerrima (Vahl) Fernald - RAB, F, G, WV; > F. pennsylvanica var.
pennsylvanica — RAB, F, G, WV; > F. pennsylvanica var. austinii Fernald — F; > F. darlingtonii Britton — S; > F. pennsylvanica-—S; < F.
pennsylvanica — WH3; ? F. pennsylvanica ssp. pennsylvanica — Y]

Fraxinus profunda (Bush) Bush, Pumpkin Ash. Swamps, especially along blackwater rivers and streams and in freshwater
tidal wetlands (as along the James, Pamunkey, Mattaponi, and Rappahannock rivers in e. VA), also in brownwater bottomlands;
common (rare in Piedmont and Mountains). April-May; August-October. S. NJ south to n. FL, west to LA, mostly on the
Coastal Plain, north in the interior to w. NC, sc. TN, e. AR, se. MO, s. IL, IN, OH, sc. MI, ne. PA, and w. NY. This species has a
peculiar distribution; see McCormac, Bissell, & Stine (1995) and Nesom (2010) for additional discussion. The nomenclature has
been controversial, but is now resolved. There is also some question as to its taxonomic recognition; it may be an allopolyploid
derivative of F. pennsylvanica, perhaps from multiple origins. [=C, GW, K1, Pa, W, X, Z; = F. tomentosa Michaux f. - RAB, F, G, Y;
> F. profunda - S; > F. michauxii Britton — S; < F. pennsylvanica - WH3]

Fraxinus quadrangulata Michaux, Blue Ash. Mesic to dry calcareous woodlands and forests. April; July-October. S. ON
west to s. Ml and e. KS, south to sw. VA, e. TN, nw. GA, n. AL, and OK. [=C,F, G, KL, S,WV, Y, Z]

Fraxinus smallii Britton, Small’s White Ash. [=S; < F. americana - C, K1, W, X, Z; < F. americana Linnaeus var. americana —
RAB, G, WV; < F. americana var. americana — F, Pa; < F. pennsylvanica — WH3] {add data}

e

4. Syringa Linnaeus 1753 (Lilac)

A genus of about 20-23 species, shrubs, from s. Europe to se. Asia. References: Hardin (1974)=Z; Green in Kadereit (2004).
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*  Syringa vulgaris Linnaeus, Lilac. Mt (NC, VA, WV): commonly planted, persistent and naturalizing around old farms;
rare, native of se. Europe. April-May. [=C, F, G, K, Pa, Z]

5. Ligustrum Linnaeus 1753 (Privet)
[contributed by Guy L. Nesom and Alan S. Weakley]

A genus of about 40 species, shrubs and trees, of the Old World. References: Nesom (2009a)=Y; Hardin (1974)=Z; Green in Kadereit
(2004). The key is based on Nesom (2009a) and Hardin (1974).

1 Leaves (3-) 4-13 (-15) cm long.
2 Leaves mostly (3-) 4-8 (-9) cm long, primary lateral veins 3-5 pairs, apex acute to abruptly acuminate, abaxial midvein covered by
epidermis; flowers short-pedicellate on pedicels 0.5-2 mm; corolla tube hardly exserted from calyx, ca. equal lobe length....... L. japonicum
2 Leaves (4.5-) 6-13 (-15) cm, primary lateral veins (5-) 6-8 pairs, apex usually long-acuminate, abaxial midvein not covered by epidermis;

flowers subsessile on pedicels 0-0.5 mm; corolla tube distinctly exserted from calyx, ca. 2x longer than lobes............ccccccceeeenne L. lucidum
1 Leaves 1.5-6 (-6.5) cm long.
3 Branchlets glabrous and USUAITY GIOSSY .......c.couiiuiiiiiiieeirc ettt L. ovalifolium

3 Branchlets minutely hirtellous, hirsute-hirtellous, or hirsutulous, dull.
4 Leaf blades hirsutulous abaxially, rarely only along the nerves, sparsely hirsute-strigose adaxially, sometimes mostly near the margins,
primary lateral veins (5-) 6-8 pairs, apices sharply acute (to slightly acuminate, or rarely obtuse) ..........ccocoeeernneiiiniinnnene. L tschonoskii
4 Leaf blades glabrous on both surfaces or sometimes sparsely hairy along the abaxial midvein, primary lateral veins (2-) 3-6 pairs, apices
obtuse to acute (in L. vulgare) or obtuse to rounded.
5 Leaf blades narrowly oblong-elliptic to oblanceolate-elliptic, oblanceolate or narrowly obovate, usually broadest slightly above the
middle; inflorescence usually narrowly cylindric, flowers sessile to subsessile in verticil-like Clusters .............c.ccoceereiinnne. L. quihoui
5 Leaf blades variously shaped; inflorescence broadly cylindric to pyramidal, flowers sessile to pedicellate in broadly cylindric to
pyramidal panicles of cymes.
6 Corolla tube 1.5-3% longer than the lobes.
7  Leaf blades usually sparsely villous abaxially; calyx and pedicels sparsely to densely hirtellous (rarely nearly glabrous); corolla

tube 2-3x @S 10Ng @S the TODES........coiviuiiiiicic s L. obtusifolium var. obtusifolium
7  Leaf blades usually glabrous abaxially; calyx and pedicels glabrous to very sparsely hirtellous; corolla tube 1.5-2x as long as
TN TODES ...t L. obtusifolium var. suave

6 Corolla tube < 1.2x as long as the lobes.

8 Leaves ovate-elliptic to oblong-ovate, elliptic-lanceolate, or suborbicular, primary lateral veins (3-) 4-5 pairs, apex obtuse to
rounded or retuse, abaxial midvein usually sparsely hirsutulous to puberulent; inflorescence diffuse and open panicles terminal
and on essentially leafless, lateral branches interspersed with leafy ones; branchlets hirtellous to loosely substrigose with
straight hairs of uneven length; corolla tube slightly shorter than lobes, often barely exserted from the calyx tube; pedicels
GIADTOUS ...ttt bbbk £ bbb R bR £ bR R £ b bR £t bR bbbttt b ettt nen L. sinense

8 Leaves elliptic-lanceolate to elliptic-ovate, primary lateral veins 4-6 pairs, apex obtuse to acute, abaxial midvein usually
glabrous or with a few scattered hairs; inflorescence mostly a compact, terminal panicle; branchlets evenly and minutely
hirtellous to hirsutulous with relatively even-length hairs; corolla tube equal the lobes or slightly shorter, distinctly exserted
from the calyx tube; pediCels NIFEHOUS ..........coviuiiiiiici e L. vulgare

*  Ligustrum japonicum Thunberg, Japanese Privet. Cp (FL, GA, NC, SC, VA), Pd (NC, VA): disturbed places; rare, native
of Japan and Korea. April-June. [=RAB, K, WH, Y, Z]

*  Ligustrum lucidum Aiton f., Glossy Privet, Broadleaf Privet. Pd (NC), Cp (FL, NC): disturbed places; rare, native of
China, Japan, and Korea. This species is superficially similar to L. japonicum; the lateral leaf veins are translucent in this
species. [=K,S, WH, Y, Z]

*  Ligustrum obtusifolium Siebold & Zuccarini var. obtusifolium. Cp (NC, VA), Pd (NC, VA), Mt (VA, WV), {SC}:
disturbed places; uncommon (rare in WV), native of Japan. [=Y; = L. obtusifolium - C, F, G, K, Pa, Z]

*  Ligustrum obtusifolium Siebold & Zuccarini var. suave (Kitagawa) H. Hara, Amur Privet. Cp, Pd (NC, VA), Mt (VA),
{SC}: disturbed places; uncommon, native of Japan. [=Y; = L. amurense Carriére — RAB, C, F, G, K, Pa, Z; = Ligustrum obtusifolium
Siebold & Zuccarini var. amurense (Carriére) Mansfeld]

*  Ligustrum ovalifolium Hasskarl, California Privet. Cp (FL, NC, VA), Pd (NC, VA), Mt (WV): disturbed places; rare,
native of Japan. April-July. [=RAB, C,F, G, K, Pa, S, WH, Y, Z]

*  Ligustrum quihoui Carriére, Waxy-leaf Privet. Cp (FL, NC, VA): disturbed places; rare, native of China. May-July.
Though seemingly established only rarely in our area, this species has the potential to become another noxious “shrub weed”. [=
K, WH, Y, Z]

*  Ligustrum sinense Loureiro, Chinese Privet. Moist forests, especially alluvial bottomlands; native of China. This species is
one of the most noxious of all our weeds, choking out native vegetation. The rapidity with which it has engulfed southern
wetlands is hinted at by Small's (1933) mention of it only as "an escape in southern Louisiana”. [= RAB, C, G, GW, K, S, W, WH,
Y, 7]

*  Ligustrum tschonoskii Decaisne. Pd (DC): suburban forests; rare, native of Japan. Known in the flora area “only from the
woods along the bank of Rock Creek in Rock Creek Park” (Nesom 2009a; Shetler and Orli 2000). Two varieties wit