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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. The Flora includes treatment of all species in Virginia, North Carolina, South
Carolina, and Georgia (the primary flora area), with less detailed treatment of all species occurring in a secondary flora area
consisting of the adjoining states of Alabama, Mississippi, Tennessee, Kentucky, West Virginia, the District of Columbia,
Maryland, and Delaware, and portions of the additional states of New Jersey (southern New Jersey), Louisiana (the Florida
Parishes, those east of the Mississippi River), and Florida (the Panhandle and northeastern Florida) (see Figure 1.A.).
Approximately 5400 species and infraspecific taxa are recognized for the primary flora area (the Carolinas, Virginia, and
Georgia), with an additional 900 taxa from the secondary and tertiary flora areas. Approximately 6300 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 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 (Chapter 1).

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 primary area (Georgia, South Carolina, North Carolina, and Virginia), 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



INTRODUCTION 8

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.

2. Native taxa documented from the secondary flora area, consisting of Alabama, Mississippi, Tennessee, Kentucky, West
Virginia, Maryland, District of Columbia, Maryland, Delaware, eastern Louisiana, northern Florida, and southern New Jersey.

3. Alien taxa demonstrably established in the secondary flora area.

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.
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 Chapter 3 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, Tennessee, Kentucky, West Virginia, Maryland, Delaware, and the District of Columbia). The
inclusion in the keys of taxa from the broader, secondary area will facilitate the discovery of range extensions, as well as
extending the usefulness of the Flora to a broader geographic area. 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
elevations”).

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
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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.

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; and
Flora of North America (1993b, 1997, 2000, 2002a, 2002b, 2003a, 2004b, 2005, 2006a, 2006b, 2006¢c) as FNA. 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.

Rarity. Species monitored as rare, threatened, or endangered by the state agencies of North Carolina, South Carolina, and
Virginia, or by the U.S. Fish and Wildlife Service, are so indicated. While the details of rarity status will change, this will still
provide the user a preliminary indication that the taxon is one of conservation concern. This information is derived from Franklin
(2004), Townsend (2005), Georgia Natural Heritage Program (2005), and USFWS (2005).

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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FERNS AND “FERN ALLIES”

Family circumscriptions follow Smith et al. (2006).

ARTIFICIAL KEY TO THE GENERA OF FERNS AND FERN ALLIES

1  Plant a free-living gametophyte, consisting of filaments or thalli, generally a single cell thick, usually with abundant single-
CEILEA EIMIMAEC ...ttt ettt ettt b e st ettt e b e bt sttt et e et st e bt e at et bt et esteaeebeebesaeneene Key A
1  Plant a sporophyte, consisting of a stem, rhizome, corm, or crown producing well-developed leaves, > 1 cell thick (except in
Trichomanes and Hymenophyllum), generally reproducing by spores.
2 Plant aquatic, either floating and unattached, or rooting and largely submersed............ccoevveriievienieienenieneeeeieeenn Key B
2 Plant of various habitats, including wetlands, where sometimes growing in soils saturated or intermittently flooded, but
not aquatic.
3 Leaves not "fern-like," unlobed, variously awl-shaped, scale-like, Or terete..........coceevuerireerienieninieieneeee Key C
3 Leaves "fern-like," variously lobed or divided, ranging from pinnatifid to 4-pinnate.
4  Leaf blades (not including the petiole) small, <30 cm long or wide (some species will key either here or in
the next lead).
5 Epipetric or epiphytic, growing on rock, tree bark, walls, or over rock in thin soil mats or in small soil
POCKELS ..eteetieiietietiete et et et et e st e e ettesbesteesbeeseessesseensasseessesseesseseansesseessenseassensaessenseassenseessenseansensanns Key D
5 Terrestrial, growing in soil, not associated with rock OULCIOPS .......ccerverieieiririiireeeeeeeee Key E
4  Leaf blades medium to large, > 30 cm long or wide.
6  Epipetric or epiphytic, growing on rock, walls, over rock in thin soil mats or in small soil pockets, or on
T TTUNKS ...ttt ettt ettt et et s b et e ettt
6  Terrestrial, growing in soil, not associated with rock outcrops

Key A — Pteridophytes reduced to
thalloid or filamentous, free-living gametophytes

1 Gametophytes fIlamentouS. ........ccviueuirieiesieieieieesieieeet e eaees Trichomanes (HYMENOPHYLLACEAE)
1  Gametophytes thalloid, ribbon-like and branched.
2 Gemmae absent or spathulate (> 1 cell wide) ......ccceoeeiriiineieieiiiiee Hymenophyllum (HYMENOPHYLLACEAE)
2 Gemmae uniseriate (1 Cell Wide)......ccovveuiriiieiiieiriiieiese e Vittaria (PTERIDACEAE)

Key B — Pteridophytes growing as floating or rooted aquatics

1  Plant a floating aquatic.

2 Leaves < 1 mm long, reddish or green, without hairs on the upper surface ...........c.cccoeveeceenene Azolla (AZOLLACEAE)
2 Leaves 5-50 mm long, bright green, with obvious hairs on the upper surface ...................... Salvinia (SALVINIACEAE)
1 Plant a rooted aquatic.
3 Plant clover-like, with 4 leaf segments borne terminally ............c.coceeireereennernierineennns Marsilea (MARSILEACEAE)
3 Leaves linear.
4  Plants cormose, with numerous undivided 1€aVes ..........ccuevverievierieieeniieiere e Isoetes (ISOETACEAE)

4 Plants rhizomatous, the leaves reduced to a winged petiole Pilularia americana (MARSILEACEAE)

Key C - Pteridophytes with leaves not "'fern-like"
(unlobed, variously awl-shaped, scale-like, or terete)

1 Stem obviously jointed; leaves scale-like, borne in a whorl at each of the distant joints; spores borne in a terminal strobilus
WILh PEILALE SCALES ...vveuviiieiiseieiieeete ettt ettt et et e st e beesaessesseenseessessesseenseasnensanns Equisetum (EQUISETACEAE)
1 Stem not jointed; leaves scale-like or larger, but if scale-like not borne in whorls at distant joints; spores borne variously, but
if in a terminal strobilus the scales not peltate.
2 Leaves linear, grass-like, 1-50 cm long, 20x or more as long as wide.
3 Leaves solitary (though often the internodes very short from a thin, creeping rhizome); sporangia borne in a
spherical (ca. 3 mm in diameter) sporocarp on a separate branch from the rhizome...Pilularia (MARSILEACEAE)
3 Leaves numerous from a corm or short rhizome; sporangia either borne in the expanded leaf bases (Isoetes) or in 2
rows at the tip of the linear fertile leaves (Schizaea).
4  Leaves straight, arching, or flaccid, from a 2-3-lobed corm; sporangia borne in the expanded, hyaline leaf
DASES .ttt bbbt b ettt b et be st Isoetes (ISOETACEAE)
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4  Leaves notably spiral-curly, from a short rhizome; sporangia borne in 2 rows at the tip of the linear fertile
JEAVES .enventeieteiest ettt ettt ettt nn Schizaea (SCHIZAEACEAE)

2 Leaves various (scale-like, awl-like, moss-like, or flat), but not linear and grass-like, mostly 1-10x as long as wide.

5

Leaves inconspicuous, reduced to a few nerveless scales (< 1.5 mm long), the internodes much longer than the

leaves; sporangia yellowish, 3-locular, 1-2 mm in diameter; stems upright, repeatedly branched dichotomously .....

........................................................................................................................................ Psilotum (PSILOTACEAE)

Leaves either larger or, if scale-like, with nerves and longer than the internodes (the leaves thus overlapping);

sporangia yellowish to brownish, 1-locular, < 1 mm in diameter; stems either subterranean or surficial rhizomes or

erect or ascending (and sometimes dichotomously branched in whole or in part in Huperzia, Diphasiastrum, and

Dendrolycopodium).

6  Plant with leaves very numerous and overlapping along the creeping, ascending, or erect stems, the leaves
usually scale-like or awl-like, 0.5-2 (-3) mm wide, typically acute, acuminate, or hair-tipped; sporangia either
in terminal strobili (axillary to specialized, smaller leaves) or axillary to normal leaves.

7  Sporangia borne in flattened or quadrangular strobili sessile at the tips of leafy branches; spores and
sporangia of two sizes, the megasporangia larger and borne basally in the Strobili..........cccceeeevereenennenne.
......................................................................................................... Selaginella (SELAGINELLACEAE)
7  Sporangia borne either in the axils of normal foliage leaves, or in strobili sessile at the tips of leafy
branches or stalked on specialized branches with fewer and smaller leaves; spores and sporangia of one
size.

8  Leafy stems erect, simple or dichotomously branched, the ultimate branches vertically oriented,;
sporophylls like the sterile leaves or only slightly reduced, in annual bands along the stem;
vegetative reproduction by leafy gemmae near stem apex .............. Huperzia (LYCOPODIACEAE)

8  Leafy stems prostrate or erect, if erect then generally branched, the ultimate branches spreading
(horizontal) or ascending; sporophylls differing from sterile leaves, either broader and shorter, or
more spreading, aggregated into terminal cones; lacking vegetative reproduction by gemmae.

9  Leaves herbaceous, pale or yellow-green, dull, deciduous; leafy stems creeping; rhizome
dying back annually to an underground vegetative tuber at apex; [of wetlands, mostly on moist
or wet sands or peats].

10 Leaves of the prostrate stems 0.5-1.2 mm wide, ciliate-toothed or not toothed; leaves of
the erect stem many, overlapping, spirally arranged; leaves of the strobilus resembling
leaves of the prostrate and upright stems in size and shape; upright stems 1.5-15 mm in
diameter (including the leaves)..........cccceoeeeriiininnne. Lycopodiella (LYCOPODIACEAE)

10 Leaves of the prostrate stems 1.3-2.1 mm wide, not toothed; leaves of the erect stem few,
not overlapping, whorled; leaves of the strobilus much reduced relative to leaves of the
prostrate and upright stems; upright stems 1.5-3 mm in diameter (including the leaves)....
......................................................................... Pseudolycopodiella (LYCOPODIACEAE)

9  Leaves rigid, bright to dark green, shiny, evergreen; leafy stems mainly erect, treelike, fanlike,
or creeping (if creeping, then the leaves with elongate, hyaline hair-tips); rhizome trailing,
perennial; [of uplands, mostly in moist to dry soils].

11 Branches 1-5 mm wide (including the leaves), compressed to quadrangular, with 4 ranks
of leaves; branching of strobilus stalks dichOtOmMOUS............ccceeverieiiniinenieceeee e
................................................................................ Diphasiastrum (LYCOPODIACEAE)

11 Branches 4-12 mm wide, terete (to somewhat compressed in Dendrolycopodium
obscurum), with 6 or more ranks of leaves; branching of strobilus stalks (when present),
pseudomonopodial (falsely appearing to have a main axis from which branches arise).

12 Strobili borne on elongate, sparsely leafy peduncles borne at the tips of leafy,
ascending branches; leaves with attenuate, hyaline hair-tips .........ccccocooveneneieccncnenne
............................................................................ Lycopodium (LYCOPODIACEAE)

12 Strobili sessile, borne directly above densely leafy portions of upright branches;
leaves acuminate to acute.

13 Erect leafy stems 3-8 mm in diameter (including the leaves), treelike or fanlike,
with a definite main axis; leaves acute at the apex; horizontal shoots
subterranean, without winter bud constrictions............ccceevevuveeeveeeeeieeeeieeeeenen.
......................................................... Dendrolycopodium (LYCOPODIACEAE)

13 Erect leafy stems 10 mm or more in diameter (including the leaves), branched
1-4 times sub-dichotomously; leaves with a 0.4-1.0 mm long stiff spinule;
horizontal shoots at or near the ground surface, with winter bud constrictions....
......................................................................... Spinulum (LYCOPODIACEAE)

6  Plant with leaves not as above (see below).

14 Plant with 1 (-several) leaves, the sterile leaf blade 0.3-24 cm long, ovate to lanceolate, entire-margined,
obtuse, the longer fertile portion with 2 rows of sporangia somewhat imbedded in it .........c.cccoevverrerennnne

.................................................................................................... Ophioglossum (OPHIOGLOSSACEAE)

14 Plant with many leaves, generally 5 or more, not divided into separate sterile and fertile segments, the

leaves either (a) small, 0.3-1.6 cm long, obovate, scattered along a very thin creeping rhizome, or (b)
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larger, (2-) 8-30 cm long, cordate at base, the tip long-attenuate (often proliferous, bearing a plantlet at

the tip).

15 Leaf blades (2-) 8-30 cm long, cordate at the base, the tip long-attenuate, often proliferous (bearing
a plantlet at the tip); sporangia in indusiate sori on the undersurface; leaf texture moderately thick;
rhizome erect or ascending, 1.0-1.5 mm in diameter, the leaves clustered from its tip ..........ccceueeee.
.................................................................................... Asplenium rhizophyllum (ASPLENIACEAE)

15 Leaf blades 0.3-1.6 cm long, cuneate at the base, rounded to obtuse at the tip, not proliferous;
sporangia solitary in a marginal pocket on the leaf; leaf texture very thin; rhizome creeping on the
surface of rock or bark, 0.1-0.3 mm in diameter, the leaves scattered along it...........cccceveveveereerieneenne
............................................................................ Trichomanes petersii (HYMENOPHYLLACEAE)

Key D — Small pteridophytes, epipetric or epiphytic, growing on rock, tree bark, walls,
or over rock in thin soil mats or in small soil pockets

1 Leaves pinnatifid or bipinnatifid, most of the pinnae not fully divided from one another (the rachis winged by leaf tissue
most or all of its length). {key Hymenophyllum and Trichomanes under this lead}
2 Leaves bipinnatifid, at least the lowermost pinnae deeply lobed.
3 Leaves of a very delicate texture, 1 cell thick; sori borne in cups on the leaf margins; [of rock outcrops with high

air humidity].

4 Indusium ("involucre") bivalvate (deeply divided into 2 flaps); receptacle not exserted from between the 2
flaps of the INAUSTUM ......ccveiiieiieiieeeee e Hymenophyllum (HYMENOPHYLLACEAE)

4 Indusium ("involucre") tubular or funnelform, sometimes slightly 2-lobed; receptacle long and whiplike,
exserted from the mouth of the tubular indusium.................c.......... Trichomanes (HYMENOPHYLLACEAE)

3 Leaves of an herbaceous, subcoriaceous, or coriaceous texture, > 1 cell thick; sori otherwise; [of various habitats,
not strictly of moist sites].
5 Lowermost (and other) pinnae with numerous, rather even lobes......... Phegopteris (THELYPTERIDACEAE)
5 Lowermost pinnae with a few, irregular lobes (the upper pinnae unlobed)...........ccoecvevierievierincieneeciene e
2 Leaves pinnatifid, the pinnae not lobed.
6  Leafblades with a long-attenuate apex, blade unlobed for 1/3 its length; sori elongate ..........cccceeeeeeiierennenencienenne
.................................................................................................................................. Asplenium (ASPLENIACEAE)
6  Leaves without a long-attenuate apex, blade lobed for most of its length; sori round.
7  Plants dwarf, the leave blades < 5 cm long; [occurring only in permanently moist habitats, as in grottoes
behind waterfallS].........coooveveieiiiciiieieeeeeece e Micropolypodium (POLYPODIACEAE)
7  Plants larger, the leave blades 7-30 cm long; [occurring on moist to dry habitats].
8  Leafblade densely scaly on the lower surface; leaf segment margins entire; rthizome 1-2 mm in diameter
................................................................................................................ Pleopeltis (POLYPODIACEAE)
8  Leafblade scale-less on the lower surface; leaf segment margins denticulate; rthizome 3-6 mm in
QIAIMELET . ...ttt ettt ettt enas Polypodium (POLYPODIACEAE)
1 Leaves pinnate, pinnate-pinnatifid, 2-pinnate, or even more divided (the rachis naked for most of its length, often winged in
the apical portion).
9  Leaves pinnate or pinnate-pinnatifid.
10 Leaves of a very delicate texture, 1 cell thick; sori borne in cups on the leaf margins; [of rock outcrops with high

air humidity].

11  Indusium ("involucre") bivalvate (deeply divided into 2 flaps); receptacle not exserted from between the 2
flaps of the iINduSIUM .......cooviiiieiiee e Hymenophyllum (HYMENOPHYLLACEAE)

11 Indusium ("involucre") tubular or funnelform, sometimes slightly 2-lobed; receptacle long and whiplike,
exserted from the mouth of the tubular indusium.................c.......... Trichomanes (HYMENOPHYLLACEAE)

10 Leaves of an herbaceous, subcoriaceous, or coriaceous texture, > 1 cell thick; sori otherwise; [of various habitats,
not strictly of moist sites].
12 Pinnae > 1 cm wide; leaves subcoriaceous to coriaceous; veins anastamosing, rejoining to form a netlike

PALEEITI ...ttt ettt ettt b et b seeseeseebe b e s esseseesseneesessenenes Cyrtomium (DRYOPTERIDACEAE)
12 Pinnae < 1 cm wide; leaves herbaceous to subcoriaceous; veins free, not rejoining.
13 Sori on the undersurface of the leaf, away from the margins .................... Asplenium (ASPLENIACEAE)

13 Sori on the undersurface of the leaf, marginal and more-or-less hidden beneath either the unmodified
revolute leaf margin or under a modified, reflexed false indusium.
14 Leaf undersurface densely covered with stellate and ciliate scales...........coccovecereirininincniiccncncnene.
............................................................................. Astrolepis sinuata ssp. sinuata (PTERIDACEAE)
14 Leaf undersurface glabrous or with non-stellate scales.
15 Rachis dark-brown or purple; leaf margin unmodified, though often revolute............ccccoeenenee.
........................................................................................................... Pellaeca (PTERIDACEAE)
15 Rachis green or tan; leaf margin modified into a false indusium, reflexed to cover the sori .......
.................................................................................................. Pteris vittata (PTERIDACEAE)
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7  Leaves bipinnate or more divided.
16 Leaf blade pentagonal or broadly triangular in outline, ca. 1x as long as wide.
17 Leaf blade pentagonal in outline, the terminal pinna by far the largest; rhizome 5-8 mm in diameter; indusia
present, thick, persistent, and reniform; [introduced species, naturalized in moist ravines in SCJ.......................
.............................................................................................................. Arachniodes (DRYOPTERIDACEAE)
17 Leaf blade broadly triangular in outline, the basal pinnae by far the largest; rhizome ca. 1 mm in diameter;
indusia absent; [native species of mountain peaks of n. NC and VA]....... Gymnocarpium (WOODSIACEAE)
16 Leafblade elongate, mostly lanceolate, generally > 4x as long as wide (except in Adiantum capillus-veneris, with
leaf blade often only 1.5-3x as long as wide, but not notably triangular or pentagonal in outline).
18 Sori not marginal, either naked, or slightly to strongly hidden by indusia.
19 Leafblades 3-12 cm long; sori elongate, covered by a flap-like, entire indusium..........ccccevvevveriencieniennnnns
.................................................................................................................. Asplenium (ASPLENIACEAE)
19 Leaf blades 4-30 (-50) cm long; sori globular, surrounded or covered by an entire, ciliate, or divided
indusium.
20 Veins reaching the margin; indusium attached under one side of the sorus, hoodlike or pocketlike,
arching over the sorus; petioles glabrous or sparsely beset with scales, the petiole bases not
PETSISIENT ..eiiiiiiiiiiienteieteit ettt ettt ettt Cystopteris (WOODSIACEAE)
20 Veins ending short of the margin; indusium attached under the sorus, cuplike (divided into 3-6
lanceolate to ovate lobes which surround the sorus from below) or of minute numerous septate
hairs, which extend out from under the sorus on all sides; petioles often densely beset with scales,
the petiole bases PErSIStENt .......ccveveerveerieieirieieeeeiee et Woodsia (WOODSIACEAE)
18 Sori marginal, usually more-or-less hidden under the revolute margin of the pinnule.
21 Sori round or oblong, distinct and separate along the pinnule margins; leaves bright-green, glabrous,
herbaceous, delicate, and flexible............ccooieieerieieiiiiieieceeie e Adiantum (PTERIDACEAE)
21 Sori continuous along the pinnule margins; leaves mostly dark-green or glaucous, often pubescent,
coriaceous, tough, and stiff.
22 Leaves strongly dimorphic, the fertile leaves obviously longer than the sterile and with narrow
elongate ultimate SEZMENLS..........ccoevereererrerieeeeereerenreeeeereeeenes [Cryptogramma] (PTERIDACEAE)
22 Leaves essentially monomorphic.
23 Lower leaf surfaces covered with whitish powder, otherwise glabrous or sparsely pubescent....
............................................................................................ [Argyrochosma] (PTERIDACEAE)
23 Lower leaf surfaces pubescent (or glabrous in Cheilanthes alabamensis), never with
conspicuous Whitish POWAeET..........cceveerierieviinieierieeseeeeeen Cheilanthes (PTERIDACEAE)

Key E — Small pteridophytes, terrestrial, growing in soil,
not associated with rock outcrops

1 Petiole branched once dichotomously, each branch bearing 3-7 pinnae in one direction only, the outline of the blade fan-
shaped, often broader than 10ng ...........ccocoiiiiiiiiii e Adiantum pedatum (PTERIDACEAE)
1 Petiole not branched dichotomously, the outline of the blade either longer than broad or triangular and about as wide as long.
2 Leaves pinnatifid or bipinnatifid, most of the pinnae not fully divided from one another (the rachis winged by leaf
tissue most or all of its length).
3 Sporangia borne on an erect stalk that arises at or above ground level from the petiole of the sterile leaf blade

(joining the petiole of the sterile leaf above the rhizome) ..........cccccvevveeerennnnee. Botrychium (OPHIOGLOSSACEAE)
3 Sporangia either borne on normal leaf blades or on specialized (fertile) leaves separate from the rhizome.
4 Leaves monomorphic, the sori borne on normal leaf blades ................. Phegopteris (THELYPTERIDACEAE)

4  Leaves dimorphic, the sori borne on leaves significantly different than normal leaves.

5 Fertile leaf woody, brown, with bead-like segments; pinnae margins entire, often wavy or the lowermost
even somewhat lobed; pinnae mostly with obtuse apices, tending to be borne opposite..........cceeveeeeuennnne
...................................................................................................................... Onoclea (ONOCLEACEAE)

5 Fertile leaf stiff but herbaceous, green, the pinnae linear, not at all bead-like; pinnae margins finely
serrulate, otherwise slightly wavy or straight; pinnae mostly with acute apices, tending to be borne
AILEINALE .....veviiiiceieeicteete ettt ettt ettt Woodwardia areolata (BLECHNACEAE)

2 Leaves pinnate, pinnate-pinnatifid, 2-pinnate, or even more divided (the rachis naked for most of its length, often
winged in the apical portion).

6  Leaves broadly triangular in outline, about as broad as long; sporangia borne on an erect stalk that arises at or
above ground level from the petiole of the sterile leaf blade (joining the petiole of the sterile leaf above the
FRIZOME) ..ttt et et se s s e ens Sceptridium (OPHIOGLOSSACEAE)

6  Leaves lanceolate in outline, much longer than broad; sporangia either borne on normal leaf blades, on slightly
dimorphic blades, or on an erect stalk that arises at or above ground level from the petiole of the sterile leaf blade
(joining the petiole of the sterile leaf above the rhizome).

7  Leafblades 1-8 cm long; sporangia borne on an erect stalk that arises at or above ground level from the
petiole of the sterile leaf blade (joining the petiole of the sterile leaf above the rhizome) .........cccoceevvenenennnne.
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................................................................................................................ Botrychium (OPHIOGLOSSACEAE)
7  Leafblades 10-30 (-100) cm long; sporangia either borne on normal leaf blades or on slightly dimorphic

blades.
8  Leaves dark green, subcoriaceous, €Vergreen..............ooveveveevennenn. Polystichum (DRYOPTERIDACEAE)
8  Leaves light to medium green, herbaceous, deciduous to semi-evergreen.

9  Sori continuous along the midrib of the pinna..........c.cooeeeirieiriennee. Blechnum (BLECHNACEAE)

9  Sori distinct.

10 Sori elongate; leaf blades somewhat dimorphic, the fertile larger and erect, the sterile smaller
and prostrate, the larger leaf blades 2-4 (-6.5) cm Wide........cccccvverininiiicinineniccceeereenee
.............................................................................. Asplenium platyneuron (ASPLENIACEAE)

10 Sori round; leaf blades monomorphic; the larger leaf blades 5-15 cm wide.......cccceeverivevenennnen.
........................................................................................ Thelypteris (THELYPTERIDACEAE)

Key F — Medium to large pteridophytes, epipetric, growing on rock, walls,
over rock in thin soil mats or in small soil pockets, or on tree trunks

1 Leaves vine-like, 0.3-10 m long, the branching dichotomous, 1 branch of each dichotomy terminating in a pair of pinnae, the
pinnae often widely spaced (> 10 CIM @PATT)........c.ccveieiiieriieieieiee ettt aens Lygodium (LYGODIACEAE)
1 Leaves not vine-like, 0.3-1 m long, the branching not as described above, the pinnae regularly and more-or-less closely
spaced (mostly < 10 cm apart).
2 Leaves 1-pinnate-pinnatifid or less divided, the pinnae entire, toothed, lobed or pinnatifid.
3 Sori marginal, continuous, covered by a reflexed false indusium along the leaf margin; pinnae usually opposite,
linear, not toothed or 10Ded ........c..cveiviiiieiiciieiceeeeee e Pteris vittata (PTERIDACEAE)
3 Sori neither marginal nor continuous, slightly to entirely covered by an elongate or roundish indusium (sometimes
ciliate, toothed, or divided into narrow segments); pinnae usually at least in part alternate, mostly lanceolate,
toothed, lobed, or pinnatifid.
4  Sori elongate, the indusium flap-like, attached along the side; leaf blades (if > 30 cm long) < 7 cm wide.........
..................................................................................................... Asplenium platyneuron (ASPLENIACEAE)
4 Sori circular or globular, the indusium peltate, reniform, or cuplike; leaf blades (if > 30 cm long) > 5 cm
wide.
5 Leaves pinnatifid.......ccccooiiiiirieiieieiee et Phlebodium (POLYPODIACEAE)
5  Leaves 1-pinnate or more divided.
6  Leaves 1-pinnate, the pinnae toothed and each with a slight to prominent lobe near the base on the
side toward the leaf tip, dark green, subcoriaceous to coriaceous; indusia peltate.
7  Veins anastamosing, rejoining to form a netlike pattern; pinnae 4-25 pairs per leaf; [non-

native, rarely naturalized]..........ccccoovrveninieenieniecienennns Cyrtomium (DRYOPTERIDACEAE)
7  Veins branching dichotomously, free, not rejoining to form a netlike pattern; pinnae 25-50
pairs on larger leaves; [native, common].............cc........ Polystichum (DRYOPTERIDACEAE)

6  Leaves 1-pinnate-pinnatifid, the pinnae pinnatifid, generally lacking a prominent basal lobe, light
green to dark green, herbaceous to subcoriaceous; indusium either reniform or cuplike.

8  Vascular bundles in the petiole 3-7.......cccoeceevevienienieniene Dryopteris (DRYOPTERIDACEAE)
8  Vascular bundles in the petiole 2, uniting above.
9  Indusium reniform, arching over the sorus............. Thelypteris (THELYPTERIDACEAE)
9  Indusium cuplike, attached beneath the sorus and consisting of 3-6 lanceolate to ovate
SCEIMENLS ...vvivetiieteaeetesteteeeeeeeeeeteeeseseesesesseseaeesenees Woodsia obtusa (WOODSIACEAE)

2 Leaves 2-pinnate or more divided, the pinnae divided to their midribs.
9  Sori marginal and borne on the underside of the false indusium; petioles and rachis shiny black or reddish-black,
glabrous except at the very base of the petiole; pinnules fan-shaped or obliquely elongate...........cccceceviriininennnne.
...................................................................................................................................... Adiantum (PTERIDACEAE)
9  Sori not marginal, borne on the undersurface of the leaf blade (if marginal, as in Pteridium and Dennstaedetia,
borne on the undersurface of the leaf); petioles darkened only basally (if at all), rachis green, tan, or reddish;
pinnules not notably fan-shaped or obliquely elongate.
10 Leaf blades pentagonal or broadly triangular in outline, ca. 1x as long as wide.
11 Leaf blade pentagonal in outline, the terminal pinna the largest; sori submarginal, roundish, the
INAUSTUM TENITOIM.....ecviiiieiiiiicice e Arachniodes (DRYOPTERIDACEAE)
11 Leaf blade broadly triangular in outline, the basal pinnae the largest; sori marginal, linear, indusium
absent, protected by the revolute leaf margin and a minute false indusium ...........ccccccecvvinininecinninene.
........................................................................................................ Pteridium (DENNSTAEDTIACEAE)
10 Leaf blades elongate, mostly lanceolate, generally 4x or more as long as wide.
12 Outline of leaf blade narrowed to base, the widest point > 7 pinna pairs above the base, the lowermost
pinnae < 1/4 as long as the longest pinnae; rhizomes long-creeping, the leaves scattered, forming clonal
PALCRES ... Thelypteris noveboracensis (THELYPTERIDACEAE)
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12 Outline of the leaf blade slightly if at all narrowed to the base, the widest point < 5 pinna pairs from the
base, the lowermost pinnae > 1/2 as long as the longest pinnae; rhizomes short-creeping, the leaves
clustered, not forming clonal patches (or with rhizomes long-creeping, leaves scattered, forming clonal
patches in Dennstaedtia).

13 Rhizomes long-creeping, leaves scattered, forming clonal patches; vascular bundles in the petiole 1,
U-shaped (even in the lower petiole); sori very small, marginal in sinuses, the indusium cuplike, 2-
parted, the outer part a modified tooth of the leaf blade; leaf blades conspicuously puberulent with
SEPLate NAITS ...c.eeueieieeieeiie e Dennstaedtia (DENNSTAEDTIACEAE)

13 Rhizomes short-creeping, the leaves clustered, not forming clonal patches; vascular bundles in the
petiole 2-7 (sometimes uniting to 1 in the upper petiole); sori mostly larger, mostly not marginal,
the indusium not as above (though cuplike in Woodsia obtusa); leaf blades either glabrous,
glabrescent, with flattened scales, or puberulent with glandular trichomes.

14 Vascular bundles (3-) 5 (-7) in the petiole.........c.cocerenene Dryopteris (DRYOPTERIDACEAE)
14 Vascular bundles 2 in the petiole (or uniting near the leaf blade into 1).

15 Leaves 25-65 cm wide, with whitish, straight, acicular hairs; [species adventive and
weedy, presently known in our area only from the Coastal Plain of SCJ........c.ccccceveeiennens
...................................................................... Macrothelypteris (THELYPTERIDACEAE)

15 Leaves 5-25 (-30) cm wide, with scales and minute glands (sometimes also with septate
hairs); [native species, widespread].

16 Leaves 1-pinnate-pinnatifid; indusium cuplike, attached beneath the sorus and
consisting of 3-6 lanceolate to 0vate SEZMENLS ........cceeervirerieieieeiieeeeeee e
........................................................................... Woodsia obtusa (WOODSIACEAE)

16 Leaves 2-pinnate-pinnatifid; indusium flaplike or pocketlike, attached at one side of
the sorus and arching over it.

17 Leaves 10-30 cm wide, the tip acute to acuminate; indusium flaplike.................
............................................................................. Athyrium (WOODSIACEAE)
17 Leaves 4-9 cm wide, the tip long-attenuate; indusium pocketlike or hoodlike ....
........................................................... Cystopteris bulbifera (WOODSIACEAE)

Key G — Medium to large pteridophytes, terrestrial,
growing in soil, not associated with rock outcrops

1 Leaves vine-like, 0.3-10 m long, the branching dichotomous, 1 branch of each dichotomy terminating in a pair of pinnae, the
pinnae often widely spaced (> 10 CIM APATT).........cverieiirieriieieieeee ettt sb e eens Lygodium (LYGODIACEAE)
1 Leaves not vine-like, 0.3-3 m long, the branching not as described above, the pinnae regularly and more-or-less closely
spaced (mostly < 10 cm apart).
2 Leaf blades broadly (about equilaterally) triangular, pentagonal, or flabellate in outline, 0.7-1.3% as long as wide.
3 Leafblades flabellate or fan-shaped in outline, the petiole branched once dichotomously, each branch bearing 3-7
pinnae in one direCtion ONLY .........ccceoveieieiriirerieieietete e Adiantum pedatum (PTERIDACEAE)
3 Leaf blades pentagonal or broadly triangular in outline, the petiole not branched dichotomously.

4

4

Leaf blade pentagonal in outline, the terminal pinna the largest; sori submarginal, roundish, the indusium
TENITOIMNL ..ttt Arachniodes simplicior (DRYOPTERIDACEAE)
Leaf blade broadly triangular in outline, the basal pinnae the largest; sori marginal, linear, indusium absent,
protected by the revolute leaf margin and a minute false indusium (Pteridium), or sporangia borne in a
stalked, specialized, fertile portion of the blade (Botrychium).

5 Sporangia borne in marginal, linear sori, indusium absent, protected by the revolute leaf margin and a
minute false indusium; texture of mature blades somewhat fleshy; plants solitary from a short
underground rhizome with thick, mycorrhizal roots; [primarily of moist forests]..........ccecevereerenenienenne

............................................................................................................ Botrypus (OPHIOGLOSSACEAE)

5  Sporangia borne in a stalked, specialized, fertile portion of the blade; texture of mature leaf blades hard

and stiff; plants colonial from deep-seated rhizomes; [primarily of moist to dry woodlands and savannas]
........................................................................................................ Pteridium (DENNSTAEDTIACEAE)

2 Leaves elongate in outline, mostly ovate, lanceolate, oblanceolate, or narrowly triangular, 1.5-10x or more as long as

wide.

6  Leaves 2-pinnate or more divided, the pinnae divided to their midribs.

7

Leaf blade divided into sterile and fertile portions, the fertile pinnae basal, the sterile pinnules 30-70 mm long
and 8-23 mm wide, serrulate, rounded basally, rounded to somewhat acute apically, the fertile pinnae
terminal and greatly reduced in size, the fertile pinnules 7-11 mm long and 2-3 mm wide .......c..ccccovecveinennenne.
...................................................................................... Osmunda regalis var. spectabilis (OSMUNDACEAE)
Leaf blade not divided into sterile and fertile portions (though often not all pinnules on a leaf bearing
sporangia), the pinnules bearing sporangia only slightly if at all reduced in size, both fertile and sterile
pinnules usually 4-20 mm long and 2-10 mm wide.
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8  Rhizomes long-creeping, leaves scattered, forming clonal patches; vascular bundles in the petiole 1, U-
shaped (even in the lower petiole); sori very small, marginal in sinuses, the indusium cuplike, 2-parted,
the outer part a modified tooth of the leaf blade; leaf blades conspicuously puberulent with septate hairs.

................................................................................................... Dennstaedtia (DENNSTAEDTIACEAE)

8  Rhizomes short-creeping, the leaves clustered, not forming clonal patches; vascular bundles in the
petiole 2-7 (sometimes uniting to 1 in the upper petiole); sori mostly larger, mostly not marginal, the
indusium not as above (though cuplike in Woodsia obtusa); leaf blades either glabrous, glabrescent, with
flattened scales, or puberulent with glandular trichomes.

9  Vascular bundles (3-) 5 (-7) in the petiole.........cccccvcenerinenne Dryopteris (DRYOPTERIDACEAE)
9  Vascular bundles 2 in the petiole (or uniting near the leaf blade into 1).

10 Leaves 25-65 cm wide, with whitish, straight, acicular hairs; [species adventive and weedy,
presently known in our area only from the Coastal Plain of SCJ.......cccccoovveveriinvieniecenieieenen
.............................................................................. Macrothelypteris (THELYPTERIDACEAE)

10 Leaves 5-25 (-30) cm wide, with scales and minute glands (sometimes also with septate hairs);
[native species, widespread].

11 Leaves 1-pinnate-pinnatifid; indusium cuplike, attached beneath the sorus and consisting
of 3-6 lanceolate to ovate segments............cccceceruennee Woodsia obtusa (WOODSIACEAE)
11 Leaves 2-pinnate-pinnatifid; indusium flaplike or pocketlike, attached at one side of the
sorus and arching over it.
12 Leaves 10-30 cm wide, the tip acute to acuminate; indusium flaplike..............cce......
..................................................................................... Athyrium (WOODSIACEAE)
12 Leaves 4-9 cm wide, the tip long-attenuate; indusium pocketlike or hoodlike.............
................................................................... Cystopteris bulbifera (WOODSIACEAE)

6  Leaves 1-pinnate-pinnatifid or less divided, the pinnae entire, toothed, lobed or pinnatifid.

13

13

Leaves 1-pinnatifid, most of the pinnae not fully divided from one another (the rachis winged by leaf tissue

most or all of its length); leaves dimorphic, the fertile much modified, stiff and/or woody.

14 Fertile leaf woody, brown, with bead-like segments; pinnae margins entire, often wavy or the lowermost
even somewhat lobed; pinnae mostly with obtuse apices, tending to be borne opposite..........cceeveevervennenne

...................................................................................................................... Onoclea (ONOCLEACEAE)

14 Fertile leaf stiff but herbaceous, green, the pinnae linear, not at all bead-like; pinnae margins finely
serrulate, otherwise slightly wavy or straight; pinnae mostly with acute apices, tending to be borne

AILEINALE ..ottt Woodwardia areolata (BLECHNACEAE)

Leaves 1-pinnate or 1-pinnate-pinnatifid, the pinnae fully divided from one another (the rachis naked for
most of its length, often winged in the terminal portion); leaves dimorphic or not.
15 Rhizomes long-creeping, leaves scattered, forming clonal patches.

16 Sori elongate, borne end to end along either side of the main veins; pinna lobes of sterile leaves
with reticulate, chain-like venation along the central Vein ...........ccccevvevieniecieninieneeeeeeeee e
......................................................................................... Woodwardia virginica (BLECHNACEAE)

16 Sori roundish, borne away from the main veins; pinna lobes of sterile leaves with the lateral veins
free and pinnately arranged (the lowermost lateral vein sometimes joining that of the adjacent pinna
lobe just below the sinus, but the remainder of the lateral veins all free) .........cccevevceeniniinincnienee
................................................................................................ Thelypteris (THELYPTERIDACEAE)

15 Rhizomes short-creeping, the leaves clustered, not forming clonal patches (or rhizomes of both types,
but leaves borne only in clusters on the short erect ones, in Matteucia)

17 Plants moderately to very robust, the leaves typically 6-30 dm tall; leaves either strongly
dimorphic, the fertile leaves very unlike the sterile, brown at maturity (Matteucia and Osmunda
cinnamomea) or the fertile pinnae very unlike the sterile, brown at maturity, borne as an
interruption in the blade, with normal green pinnae above and below (Osmunda claytoniana);
rachises scaleless, petioles scaleless (except at the base in Matteucia).

18 Leaves strongly tapering to the base from the broadest point (well beyond the midpoint of the
blade), the basalmost pinnae much < ' as long as the largest pinnae .........c..cocceeeeecerencnenennns
............................................................................. Matteucia struthiopteris (ONOCLEACEAE)

18 Leaves slightly if at all tapering to the base, about equally broad through much of their length,
the basalmost pinnae much > 1/2 as long as the largest pinnae ...........c.ccceoevereneneieieicncnene
.................................................................................................... Osmunda (OSMUNDACEAE)

17 Plants mostly less robust, the leaves 3-10 dm tall (except Dryopteris ludoviciana, D. celsa, and D.
goldiana to 15 dm); leaves not at all or only slightly dimorphic, the fertile differing in various
ways, such as having narrower pinnae (as in Dryopteris ludoviciana, Polystichum acrostichoides,
Diplazium, and Thelypteris palustris) or the fertile leaves taller and more deciduous (as in
Asplenium platyneuron and Dryopteris cristata), but not as described in the first lead; rachises and
petioles variously scaly or scaleless, but at least the petiole and often also the rachis scaly if the
plants over 1 m tall.

18 Sori elongate, the indusium elongate, attached along one side as a flap.

19 Petiole and rachis lustrous brownish-black; fertile leaves 2-8 (-12) cm wide......................
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...................................................................... Asplenium platyneuron (ASPLENIACEAE)

19 Petiole and rachis green; fertile leaves 10-20 (-30) cm wide.

20 Leaves 1-pinnate-pinnatifid (the pinnae pinnatifid)........ Deparia (WOODSIACEAE)
20 Leaves 1-pinnate (the pinnae entire)............c.coevevennne Diplazium (WOODSIACEAE)
18  Sori roundish, the indusium kidney-shaped or roundish, attached by a central stalk.

21 Leaves 1-pinnate, the pinnae toothed and each with a slight to prominent lobe near the
base on the side toward the leaf tip, dark green, subcoriaceous to coriaceous; indusia
PEIALE ..o Polystichum (DRYOPTERIDACEAE)

21 Leaves 1-pinnate-pinnatifid, the pinnae pinnatifid, generally lacking a prominent basal
lobe, light green to dark green, herbaceous to subcoriaceous; indusium reniform.

22 Vascular bundles in the petiole 4-7................... Dryopteris (DRYOPTERIDACEAE)
22 Vascular bundles in the petiole 2, uniting above .........ccccceveecierieciereeiere e
........................................................................ Thelypteris (THELYPTERIDACEAE)

ASPLENIACEAE Frank 1877 (Spleenwort Family)

A family of a single genus and more than 720 species, of nearly cosmopolitan distribution. Murakami et al. (1999) conducted a
molecular phylogenetic analysis of the Aspleniaceae, which confirmed that Camptosorus should be included in Asplenium, but
suggested that Phyllitis is better separated from Asplenium. A later and more comprehensive study shows Phyllitis and
Camptosorus to be deeply embedded in Asplenium (Schneider et al. 2004), a conclusion followed here. References: Kramer &
Viane in Kramer & Green (1990); Schneider et al. (2004).

Asplenium Linnaeus 1753 (Spleenwort)

Asplenium is a large, nearly cosmopolitan genus of more than 720 species, with centers of diversity in the Appalachians, Central
America mountains, Andes, and Himalayas. References: Wagner, Moran, & Werth in FNA (1993b); Moran (1982); Taylor,
Mohlenbrock, & Burton (1976); Murakami et al. (1999); Kramer & Viane in Kramer & Green (1990).

Identification notes: Several of the more frequently encountered sterile hybrids are included in the key and treated fully below.

1

Leaves simple, unlobed (or sometimes with a few, irregular forkings); veins free or anastamosing-areolate.
2 Leaf blades 0-3 mm wide, linear, forking or with a few toothlike projections........c..c.ccecevveceeercnennnes [A. septentrionale]
2 Leafblades 10-40 mm wide, lanceolate, lance-attenuate, or oblong.

3 Leaf apex long-attenuate and characteristically producing plantlets at the tip; veins anastomosing...............ccecueeune

3 Leafapex acute or obtuse, not attenuate, not producing plantlets at the tip; veins free.
4  Longer indusia of each frond avg. 1.2 cm long; leaves (1-) avg. 2.3 (-3.4) dm long; [native in TN, AL, and

elsewhere, in natural limestone Sinkholes] ..........cocevverinerieiieinieenne. [A. scolopendrium var. americanum]
4 Longer indusia of each frond avg. 1.7 cm long; leaves (1-) avg. 3 (-6) dm long; [rarely introduced in North
Anmerica, typically in artificial settings, such as wells] ..........cccocec.. [A. scolopendrium var. scolopendrium]

Leaves pinnatifid (at least in the lower half of the leaf), pinnate, pinnate-pinnatifid, bipinnate, or tripinnate, the apex obtuse,
acute, acuminate, or attenuate; veins free.
5 Rachis dull green throughout its length, or at least toward the tip; leaves pinnatifid to tripinnate, the outline of the leaf
blade narrowly to broadly triangular, widest at the base.
6  Petiole dark throughout its length (from base to first leaflet).

7  Leaves bipinnate at the base, pinnate-pinnatifid above; spores normal.............ccccoocererieiinieiiinenenne A. bradleyi
7  Leaves pinnate at the base, pinnatifid above; spores abortive (very rarely normal, known only from Hale
COUNLY, AL vttt ettt ettt et ettt et est e st eseeseese b e st esteseeseeseesansansensenseseeseeseesansensensensens A. xebenoides

6  Petiole partially or entirely green (darkened or not at its base).
8  Leaves pinnatifid or pinnate through most or all of their lengths.
9  Leaves pinnatifid, sometimes fully pinnate at the base; spores normal
9  Leaves pinnate, sometimes pinnate-pinnatifid at the base; spores abortive...........cccceeevrveuenee. A. xtrudellii
8  Leaves bipinnate to tripinnate.
10 Petiole darkened toward the base; pinnules toothed, lacerate, pinnatifid, or pinnate; leaves bipinnate to
tripinnate, the leaf blades lanceolate-ovate to lanceolate-oblong; ultimate leaf segments sessile or nearly

80; [OF ACIAIC TOCKS ] ..ttt ettt ettt et este st e beeneeseens A. montanum
10 Petiole entirely green; pinnules toothed; leaves bipinnate, the leaf blades ovate-triangular; ultimate leaf
segments mostly stalked; [of calcareous rocks].......c.cccevvrvirrerieeererennenns A. ruta-muraria var. cryptolepis

5 Rachis shiny black or dark brown throughout its length; leaves pinnate, the outline of the leaf blade linear, lanceolate,
or oblanceolate, with more-or-less parallel sides for much of its length.
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11 Pinnae orbicular to obovate-oblong, 1-2% as long as wide, the base more-or-less symmetrical (if auriculate, only
slightly so and on the side of the pinna toward the base of the leaf); old leaf rachises often with persistent
projections left from the disarticulation of the pinnae.

12 Sori 4-6 (-9) per pinna, up to 2 mm long; rhizome scales up to 3 mm long; petiole relatively thin, shiny,
coppery or bronze; pinnae mostly alternate, suborbicular, spaced more distantly, thinner in texture, set at a
fairly oblique angle to the rachis, often slightly auriculate on the side of the pinna toward the leaf base; spores
mostly 29-36 p long; stomate guard cells mostly 38-43 p long; [mostly of noncalcareous rocks].........cccceeneee.

....................................................................................................................... A. trichomanes ssp. trichomanes

12 Sori 4-9 (-12) per pinna, up to 3 mm long; rhizome scales up to 5 mm long; petiole relatively thicker,
blackish-brown; pinnae mostly opposite, oblong, spaced more closely, thicker in texture, set at a nearly right
angle to the rachis, rarely at all auriculate; spores mostly 34-43 p long; stomate guard cells mostly 41-49 p
long; [0f calcareous TOCKS] .......cvevierieririiierieeeeereeie ettt A. trichomanes ssp. quadrivalens

11 Pinnae oblong-rectangular, 2x or more as long as wide, the base asymmetrical or auricled (more prominently
auricled on the side of the pinna toward the tip of the leaf); old leaf rachises lacking persistent projections left
from the disarticulation of the pinnae.

13 Leaves slightly dimorphic, the fertile upright and larger, the sterile spreading and smaller; pinna auricles
prominent, often overlapping the rachis; [terrestrial, often not associated with rock outcrops] ........c.cccceccvuennee.
.................................................................................................................................................... A. platyneuron

13 Leaves not dimorphic; pinna auricles less prominent, usually not overlapping the rachis; [epipetric, always
growing in crevices of rock outcrops or in thin soil immediately adjacent to exposed rock].

14 Main vein of the pinna running along the basal edge; sori 1 (-3) per pinna, 1.5-3 mm long, borne along
the basal edge, the indusium translucent, whitish, opening toward the leaf tip ..................... A. monanthes

14 Main vein of the pinna running more-or-less medially; sori 4-10 per pinna (on well-developed pinnae),
1.0-1.5 mm long, borne on both sides of the main vein, the indusium opaque, greenish, opening toward
the pinna tip.

15 Pinnae margins subentire; pinnae blue-green, coriaceous, borne at right angles to the rachis or
slightly reflexed, usually strictly opposite throughout the entire length of the leaf blade....................
........................................................................................................................................... A. resiliens

15 Pinnae margins shallowly crenate or crenate-serrate; pinnae bright-green, subcoriaceous, borne at
right angles to the rachis or ascending, opposite below but usually becoming alternate in the apical
1/3-1/2 of the leaf blade
16 Pinna margins crenate to serrate; pinna base lacking an auricle, or the auricle rudimentary;

veins evident; Spores 64 Per SPOTaANIUM ......c..eeueerueeueeriereereeeeenieneeenseseesieneeens A. heterochroum
16 Pinna margins shallowly crenate; pinna base with auricle; veins obscure; spores 32 per
SPOTANZIUITL .....vvitrtireteaeeseeseeteesesesesseseeseeseesesessesseseeseesessessessesseseesessessensans A. heteroresiliens

Asplenium bradleyi D.C. Eaton, Bradley's Spleenwort. Pd (GA, NC, SC, VA), Mt (GA, NC, VA), Cp (GA, SC): dry
outcrops of felsic sedimentary or metasedimentary rocks, such as sandstone, quartzite, or metaquartzite, at low to moderate
elevations; rare (NC Rare, SC Rare, VA Watch List). April-October. PA, MD, OH, KY, s. IL, and MO south to c. NC, c. GA,
AL, TN, and AR, reaching its greatest abundance in the Ozarkian highlands. This species is a fertile allotetraploid derived from
hybridization between A. montanum and A. platyneuron. Its chromosome complement can be symbolized MMPP. The sterile
hybrid has also been found in NC; its chromosome complement is MP. [=RAB, C, F, FNA, G, K, S, W; = A. xbradleyi]

Asplenium xebenoides R.R. Scott (pro species) [A. platyneuron x rhizophyllum], Scott's Spleenwort. Mt (GA, NC, VA),
Pd, Cp (VA): moist outcrops of calcareous sedimentary rocks, such as limestone, dolostone, and on coquina limestone (shell
marl), at low elevations; rare. May-October. VT, NJ, c. PA, OH, s. IL, and MO south to e. VA, w. NC, nw. GA, c. AL, TN, and
AR. So far as is known, A. xebenoides is a sterile hybrid throughout our range (chromosome complement symbolized PR). In
AL, however, one population in Hale County has undergone chromosome doubling and is a fertile allotetraploid (PPRR).
Populations of this taxon, especially if consisting of many individuals, should be checked for fertile spores. [=K; =
xAsplenosorus ebenoides (R.R. Scott) Wherry — F; = Asplenosorus ebenoides (R.R. Scott) Wherry — G; = Asplenium ebenoides
R.R. Scott — FNA, S]

Asplenium heterochroum Kunze, Bicolored Spleenwort. Cp (GA, SC): fairly moist outcrops of calcareous sedimentary
rocks, such as coquina limestone ("marl"); rare (GA Special Concern). Se. and sc. GA (Jones & Coile 1988) south to n. FL; West
Indies; Belize. [= FNA, K; < A. heterochroum Kunze — S]

Asplenium heteroresiliens W.H. Wagner, Marl Spleenwort, Carolina Spleenwort, Wagner's Spleenwort, Morzenti's
Spleenwort. Cp (GA, NC, SC): fairly moist outcrops of calcareous sedimentary rocks, such as coquina limestone ("marl"), along
small blackwater streams or larger rivers, at low elevations, and rarely also on old ruins made of tabby (a cement made from
lime, sand and oyster shells); rare (US Species of Concern, GA Threatened, NC Endangered, SC Rare). April-October. Rare and
scattered from se. NC to se. GA, sw. GA, and n. FL, on the Coastal Plain. This species is an apogamous (producing viable spores
asexually) allopentaploid derived from hybridization of the sexual tetraploid H. heterochroum Kunze (of Florida and the West
Indies) and the apogamous triploid A. resiliens. Its chromosome complement can be symbolized EEEHH. [= RAB; = A.
xheteroresiliens — FNA, K; < A. heterochroum Kunze — S, in part]

Asplenium monanthes Linnaeus, Single-sorus Spleenwort. Mt (NC, SC): 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 elevations;
rare (NC Endangered, SC Rare). April-October. Scattered in highly humid (montane or maritime) parts of the tropics,
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subtropics, and warm temperate areas, known from se. and sw. North America, the West Indies (Hispaniola and Jamaica), n.
South America, Central America, Mexico, South Africa, Hawaii, and Sandwich Islands, the Azores, Madeira Islands,
Madagascar, and the Philippines. In the continental United States, it is known from widely scattered sites with humid and
calcareous microhabitats: humid escarpment gorges in Transylvania County, NC and Oconee County, SC; moist limestone
outcrops in n. peninsular and Panhandle FL (Nelson 2000); sinkholes limestone talus in the collapsed mouth of a sinkhole in
Jackson County, AL; and the Huachuca Mountains, Cochise County, AZ. [= RAB, FNA, K, W]

Asplenium montanum Willdenow, Mountain Spleenwort. Mt, Pd (GA, NC, SC, VA): moist to dry outcrops of
metamorphic, sedimentary, or igneous rocks, such as gneiss, schist, amphibolite, quartzite, rhyolite, sandstone, mostly at
moderate to high elevations (up to over 2000m), but in the Piedmont to as low as 150 m; common. May-October. Primarily
Appalachian: s. VT, MA, NY, OH, and KY south to c. NC, n. GA and AL; absent from the Ozarkian highlands. A. montanum is
one of the diploid progenitors of the reticulately evolved Appalachian Asplenium complex; its chromosome complement is
symbolized MM. 1t is one parent of A. bradleyi, A. pinnatifidum, and A. xtrudellii (and of other sterile hybrids). [=RAB, C, F,
FNA, G, K, S, W]

Asplenium pinnatifidum Nuttall, Lobed Spleenwort. Pd, Mt (GA, NC, SC, VA): fairly moist to very dry outcrops of felsic
sedimentary or (mostly low-grade) metamorphic rocks, such as sandstone, phyllite, and schist, at low to moderate elevations;
uncommon (NC Watch List, SC Rare). May-October. NJ, se. PA, wc. PA, s. OH, IN, IL, and MO south to w. NC, c. GA (Jones
& Coile 1988), AL, n. MS, AR, and e. OK. This species is a fertile allotetraploid derived from hybridization of A. montanum and
A. rhizophyllum; its chromosome complement is symbolized MMRR. [=RAB, C, F, FNA, S, W; = A. pinnatifidum var.
pinnatifidum — G; = A. xpinnatifidum — K]

Asplenium platyneuron (Linnaeus) Britton, Sterns, & Poggenburg, Ebony Spleenwort. Mt, Pd, Cp (GA, NC, SC, VA):
moist to dry soils of forests, woodlands, old fields; also on outcrops, especially of calcareous rocks, at low to moderate
elevations; common. April-October. Québec, Ontario, se. MN, IA, and se. CO south to FL, TX, NM, and AZ (and varieties or
relatives reported from Central and South America). This species is one of the diploid progenitors involved in the reticulately
evolved Appalachian Asplenium complex. It is one parent of A. bradleyi and A. xebenoides (as well as other sterile hybrids). A.
platyneuron in general, and var. platyneuron specifically, is by far the most common of our Asplenium species, and the only one
found characteristically away from rock. A. platyneuron var. incisum does not seem to warrant taxonomic recognition.
Strikingly large plants of the outer Atlantic Coastal Plain and Gulf Coastal Plain have been named var. bacculum-rubrum
(Featherman) Fernald; they are probably not worthy of taxonomic recognition. They can be distinguished as follows: var.
bacculum-rubrum has the longest pinnae > 3.5-6 cm long, the pinnae often coarsely serrate-incised to pinnatifid and the larger
leaves to (30-) 40-70 (-100) cm tall, with 45-70 pairs of pinnae (vs. longest pinnae < 3.5 cm long, pinnae subentire to pinnatifid,
larger leaves to 20-45 (-50) cm tall, with 25-50 pairs of pinnae). [= RAB, C, FNA, S, W; > A. platyneuron var. platyneuron — F,
G, K; > A. platyneuron var. bacculum-rubrum (Featherman) Fernald — F, G, K; > A. platyneuron var. incisum (Howe ex Peck)
B.L. Robinson — F]

Asplenium resiliens Kunze, Blackstem Spleenwort. Mt (GA, NC, SC, VA), Pd (GA, NC, VA), Cp (GA): moist to dry
outcrops of calcareous sedimentary or metamorphic rocks, such as limestone, dolostone, or marble, sometimes on narrow seams
of calcareous materials in otherwise acidic rocks, mostly at low to moderate elevations, but remarkably on Grandfather Mountain
at over 1800m; common in VA, rare in VA Piedmont, NC, and SC (NC Watch List, SC Rare). April-October. Sc. PA, KY, s. IL,
MO, se. KS, OK, TX, CO, and s, NV south to FL, TX, AZ, and Mexico; also in the West Indies, Central America, and South
America. This species is a triploid (EEE), unable to produce viable spores by sexual means, but producing spores apogamously.
It is a parent species of the rare A. heteroresiliens. [=RAB, C, F, FNA, G, K, S, W]

Asplenium rhizophyllum Linnaeus, Walking Fern. Mt (GA, NC, SC, VA), Pd (GA, NC, VA), Cp (NC, VA): moist
outcrops of calcareous sedimentary, calcareous metamorphic, or mafic metamorphic rocks, such as limestone, dolostone,
calcareous siltstone, amphibolite, mostly at low to moderate elevations, rarely to 1500 m or higher; common (but local) in VA
Mountains, uncommon in VA Piedmont, rare in VA Coastal Plain, uncommon in NC Mountains, rare in NC Piedmont and
Coastal Plain (SC Rare). May-October. S. Québec, Ontario and se. MN south to c. GA, AL, MS, AR, OK, and IA. This species,
sometimes placed in the genus Camptosorus because of its strikingly different morphology from (most) other Asplenium, is one
of the diploid progenitors of the reticulately evolved Appalachian Asplenium complex. It is a parent of A. pinnatifidum and A.
xebenoides (as well as other sterile hybrids), both of which have inherited a limited ability to produce plantlets at the attenuate
leaf-tip. It is closely related to Asplenium sibiricum of e. Asia. [= RAB, C, FNA, K, W; = Camptosorus rhizophyllus (Linnaeus)
Link —F, G, S]

Asplenium ruta-muraria Linnaeus var. cryptolepis (Fernald) Wherry, American Wall-rue. Mt (GA, NC, VA), Pd (VA):
moist to dry outcrops of calcareous sedimentary or metamorphic rocks, such as limestone, dolostone, or marble, at low to
moderate elevations; uncommon in VA (rare in Piedmont, rare in NC) (GA Special Concern). May-October. A. ruta-muraria is
a circumboreal species of Europe, Asia, and North America; in North America it ranges as var. cryptolepis from VT, s. Ontario
and n. MI south to n. NJ, w. NC, nw. GA (Jones & Coile 1988), n. AL, TN, and AR. Var. ohionis is very likely only a form. The
relationship of North American A. ruta-muraria (here distinguished as var. cryptolepis), a tetraploid, to the diploid and tetraploid
subspecies of A. ruta-muraria present in Europe and e. Asia is uncertain. Given the prevalence of allopolyploidy in Asplenium
and slight morphologic differences between American and European material, I prefer not to assume its identity to the European
plants. In Europe A. ruta-muraria is an abundant plant of masonry, such as the defensive walls of towns and cities; it is very
rarely seen on walls in North America, presumably because they are not old enough. [< A. ruta-muraria — RAB, C, FNA, W; >
A. cryptolepis Fernald var. cryptolepis — F, S; > A. cryptolepis Fernald var. ohionis Fernald — F, S; > A. ruta-muraria var. ohionis
(Fernald) Wherry — G; > A. ruta-muraria var. cryptolepis — G, K; > A. ruta-muraria var. lanceolum Christ — K]

Asplenium trichomanes Linnaeus ssp. quadrivalens D.E. Meyer emend. Lovis, Maidenhair Spleenwort. Mt (VA): moist
outcrops of calcareous sedimentary rocks, such as limestone or dolostone; rare (VA Watch List). May-October. Ssp.
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quadrivalens is known from North America and Europe (at least); in North America it is substantially rarer than ssp. trichomanes
and more limited in range, occurring from New England and s. Ontario south to w. VA, OH, and s. IL, and in British Columbia,
WA, and OR. Ssp. quadrivalens is a tetraploid of uncertain origin, presumably autotetraploid, but perhaps the result of the
hybridization of two ecologically differentiated diploid races of A. trichomanes. [=FNA, K, W; <A. trichomanes — C, F, G, S]

Asplenium trichomanes Linnaeus ssp. trichomanes, Maidenhair Spleenwort. Mt, Pd (GA, NC, SC, VA): moist outcrops of
slightly to strongly calcareous sedimentary or metamorphic rocks and moderately to strongly mafic metamorphic and igneous
rocks, such as limestone, dolostone, mafic and intermediate gneisses and schists, amphibolite, most typically in strong shade, as
under overhangs; common (SC Rare). May-October. A. trichomanes as a whole is a complex species, with diploid, tetraploid,
and hexaploid elements, occurring in North America, Europe, Australia, New Zealand, and Asia. Ssp. trichomanes is known to
occur in Europe and North America (at least); in North America, it ranges from Newfoundland to AK, south to NC, c. GA (Jones
& Coile 1988), c. AL, AR, OK, w. TX, se. AZ, and w. OR. Ssp. trichomanes is a diploid, probably involved in the origin of ssp.
quadrivalens. [=FNA, K, W; <A. trichomanes - RAB, C, F, G, S]

Asplenium xtrudellii Wherry (pro species) [montanum x pinnatifidum], Trudell's Spleenwort. Pd (GA, VA), Mt (GA, NC,
VA): moist outcrops of felsic sedimentary or metamorphic rocks, such as sandstone, phyllite, schist, at low elevations; rare.
May-October. This taxon is a sterile triploid hybrid (MMR) of A. montanum and A. pinnatifidum. It is considerably more
common than most other sterile Asplenium hybrids, sometimes occurring without one or either parents. There are some reports
that it can sometimes produce fertile spores. [=F, FNA, K; = Asplenium pinnatifidum Nuttall var. trudellii (Wherry) Clute — G;
= Asplenium trudellii Wherry — S; = xAsplenosorus trudellii (Wherry) Mickel]

Asplenium scolopendrium Linnaeus var. americanum (Fernald) Kartesz & Gandhi, American Hart's-tongue Fern, is a very
rare taxon, occurring in humid sinkholes in e. TN and n. AL, and other habitats, farther north in c. NY, n. MI, and Ontario; it is
also reported as naturalized in MD by Reed (1953). [= FNA, K; = Phyllitis scolopendrium (Linnaeus) Newman var. americana
Fernald - C, F, G]

*  Asplenium scolopendrium Linnaeus var. scolopendrium is reported as naturalized in a well in MD by Reed (1953). [= FNA,
K; = Phyllitis scolopendrium (Linnaeus) Newman var. scolopendrium — C, F, G]

Asplenium septentrionale (Linnaeus) Hoffmann, Forked Spleenwort, occurs in WV (Hardy and Monroe counties), close to
the VA line. It occurs on acidic rocks and may well be found in our area, as it is so inconspicuous. Its chromosome formula is
SSSS. [=C, FNA, K]

The following additional hybrids (with both parents occurring in our area) are known; not all have been reported from our area,
but all could plausibly occur here. They can usually be fairly readily recognized by observers experienced with both of their
parents; their morphology is intermediate between the two parents, and they are usually (though not always) found in close
proximity to both parents.

Asplenium xalternifolium Wulfen (pro sp.) [A. septentrionale x trichomanes]. Chromosome formula = SSTT. Known
from Hardy County, WV (Wagner et al. 1991). [= FNA, K]

Asplenium xboydstoniae (Walter) Short [A. ebenoides x platyneuron]. Chromosome formula = PPPR. Known from Hale
County, AL. This hybrid can only occur in association with fertile (autotetraploid) A. ebenoides, which is so far known only
from Hale County, AL. [= FNA, K]

Asplenium xclermontiae Syme [A. ruta-muraria x trichomanes]. Chromosome formula = TTUU. Known from OH. [=K;
= A. xclermontae — FNA, orthographic variant]

Asplenium xgravesii Maxon [A. bradleyi x pinnatifidum]. Chromosome formula = MMPR. Known from GA, VA, TN,
KY, and other states. [= FNA, K]

Asplenium xherb-wagneri W.C. Taylor & Mohlenbrock [A. pinnatifidum x trichomanes]. Chromosome formula = MRT.
[= FNA, K]

Asplenium xinexpectatum (E.L. Braun ex Friesner) Morton [A. rhizophyllum x ruta-muraria]. Chromosome formula =
RUU. [=FNA, K]

Asplenium xkentuckiense T.N. McCoy [A. pinnatifidum x platyneuron]. Chromosome formula = MPR. Known from
several localities in the VA Mountains and Piedmont. [= FNA, K]

Asplenium xmorganii W.H. Wagner [A. platyneuron x ruta-muraria]. Chromosome formula = PUU. Known from MD. [=
K]

Asplenium xshawneense (R.C. Moran) H.E. Ballard [A. rhizophyllum x trichomanes]. Chromosome formula=RT. [=
FNA, K]

Asplenium xvirginicum Maxon [A. platyneuron x trichomanes]. Chromosome formula = PT. [=FNA, K]

Asplenium xwherryi D.M. Smith [A. bradleyi x montanum]. Chromosome formula = MMP. Known from Murray Co. GA.
[=FNA, K]

AZOLLACEAE Wettstein 1903 (Mosquito Fern Family)

Azollaceae consists of the single genus Azolla, with about 6 species. References: Lumpkin in FNA (1993b).

Azolla Lamarck 1783 (Mosquito Fern)
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A small genus of about 6 species, floating aquatics, in tropical and warm temperate regions. Very un-fernlike, this floating
aquatic looks superficially more like an aquatic liverwort. In some years and some places it occurs in great abundance, covering
the surface of the water with a green or red mass of vegetation. Azolla has a symbiotic, nitrogen-fixing cyanobacterium,
Anabaena azollae Strasburger. The nitrogen-fixing capabilities of Azolla have resulted in its use as a fertilizer, green manure,
and livestock feed, much promoted in recent years, but used historically in Asian rice paddies for centuries (Lumpkin in FNA
1993b). References: Evrard & Van Hove (2004)=Z; Lumpkin in FNA (1993b).

1 Largest hairs on upper leaf lobe with 2 or more cells; megaspores densely covered with tangled filaments....... A. caroliniana
1 Largest hairs on upper leaf lobe with 1 cell; megaspores with raised angular bumps, visible through a sparse layer of
FHLAIMEIIES ...ttt bbbttt bbbkttt ettt A. filiculoides

Azolla caroliniana Willdenow, Eastern Mosquito Fern, Water fern. Cp (GA, NC, SC, VA), Mt, Pd (NC, SC, VA): stagnant
waters of interdune ponds, limesink ponds, old millponds, beaver ponds, floodplain sloughs; uncommon (though often locally
abundant, rare in Mountains and Piedmont of Virginia only). June-September. Widespread in the se. United States, extending
irregularly north (partly from introductions) into s. New England and MN, and south into the tropics. [=RAB, C, F, FNA, G, K,
S; < A. filiculoides — Z]

*  Azolla filiculoides Lamarck. Cp (GA): freshwater lake; rare, introduced from w. North America. This species is reported
for e. GA from a freshwater lake on Sapelo Island, McIntosh Co. (Bates & Browne 1981), presumably as an accidental
introduction. [=FNA, K; < A. filiculoides — Z]

BLECHNACEAE (C. Presl) Copeland 1947 (Deer Fern Family)

A family of about 9 genera and 250 species, cosmopolitan in distribution. References: Lellinger (1985); Cranfill in FNA
(1993b); Kramer, Chambers, & Hennipman in Kramer & Green (1990).

1 Veins of sterile 16aves fre€; SOTT COMIIMUOUS. ........cuviiirueeeeieeeeieeeeeeteeeeeteeeeeeieeeeeeeeeesteeeeeseeeeeseeesenseeesenseeessseeesesneeeans Blechnum
1 Veins of sterile leaves anastomosing; sori distinct from one another, in FOWS ..........cccovererieirinineneeeee e Woodwardia

Blechnum Linnaeus 1753 (Deer Fern)

A genus of about 220 species, of nearly cosmopolitan distribution (mostly tropical and especially Southern Hemisphere).
References: Kramer, Chambers, & Hennipman in Kramer & Green (1990).

1 Leafblades usually <5 dm long; leaves pinnate-pinnatifid in all or part; margins entire (to sparingly and irregularly serrulate
........................................................................................................................................................... B. occidentale var. minor
1 Leafblades usually > 5 dm long; leaves pinnate throughout; margins serrulate..........c.cooceeeveeirinenenceecneeene B. serrulatum

Blechnum occidentale Linnaeus var. minor Hooker, Hammock Fern. Cp (GA): moist forests; rare. S. GA south to FL;
West Indies, Central America, and South America. [= FNA; < B. occidentale — K, S]
*  Blechnum serrulatum, L.C. Richard, Swamp Fern, Marsh Fern. Cp (SC): vacant lots, bottomlands; rare, introduced from
tropical America, including FL. Introduced and established in e. SC (Beaufort and Jasper counties) via landscaping plants
brought in from FL (P. McMillan, pers. comm. 2005). [= FNA, K, S]

Woodwardia J.E. Smith 1793 (Chain Fern)

A genus of about 13 species of temperate and tropical portions of the Northern Hemisphere, especially e. and se. Asia.
References: Kramer, Chambers, & Hennipman in Kramer & Green (1990).

1 Sterile leaves pinnatifid, the pinnae 7-10 pairs per leaf, basally not distinct from one another, the rachis therefore winged by

leaf tissue throughout its length, the pinnae merely finely SEIrulate ...........cocoocivireiieiiniiiiiieeeeee e W. areolata
1 Sterile leaves pinnate-pinnatifid, the pinnae 15-20 pairs per leaf, fully distinct, the rachis therefore not winged by leaf tissue,
the pinnae themselves PINNATITIA ... ...c.ooiiiiiiiiie ettt ettt ae et st e st e e aeeaeetesaens W. virginica

Woodwardia areolata (Linnaeus) T. Moore, Netted Chain Fern. Cp, Pd, Mt (GA, NC, SC, VA): moist to wet, acid, organic
soils, such as bogs, blackwater bottomlands, pocosins; common (rare in VA Mountains). May-September. Nova Scotia west to
MI and MO, south to FL and e. TX, primarily on the Coastal Plain. When fruiting structures are not present, sometimes confused
with Onoclea, but W. areolata has the pinnae tending to be alternate (vs. tending to be opposite), the pinnae tending to be acute
or acuminate (vs. obtuse), and the pinna margin finely serrulate (vs. entire). See Cranfill (1983) for a discussion of the geography
and ecology of W. areolata. [=RAB, C, F, FNA, G, K, W; = Lorinseria areolata (Linnaeus) K. Presl — S]
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Woodwardia virginica (Linnaeus) J.E. Smith, Virginia Chain Fern. Cp, Mt, Pd (GA, NC, SC, VA): moist to wet, acid,
organic soils, such as bogs, blackwater bottomlands, pocosins, sometimes in standing water, as in periodically flooded coastal
plain depression ponds; common (rare in VA Mountains and VA Piedmont). June-September. Nova Scotia west to MI and IL,
south to FL and TX, and in Bermuda, primarily on the Coastal Plain. Sometimes confused when sterile with Osmunda
cinnamomea (which see for discussion). [= RAB, C, F, FNA, G, K, W; = Anchistea virginica (Linnaeus) K. Presl — S]

DENNSTAEDTIACEAE Pichi Sermolli 1970 (Bracken Family)

A family of about 16 genera and 370 species, of cosmopolitan distribution; the circumscription is very uncertain and
controversial, however. References: Lellinger (1985); Cranfill in FNA (1993b); Kramer in Kramer & Green (1990).

1 Leafblades elongate in outline, at least 4x as long as broad, membranaceous; sori globular, separate.................. Dennstaedtia
1 Leaf blades broadly triangular in outline, about as broad as long, subcoriaceous; sori linear, confluent.................... Pteridium

Dennstaedtia Bernhardi 1801 (Cuplet Fern)

A genus of about 45 species, of tropical to temperate distribution; Dennstaedtia is poorly known and of uncertain
circumscription. Only D. punctilobula is temperate in distribution; anatomical evidence suggests that it is not closely related to
tropical Dennstaedtia, and its separation from that genus may be warranted. References: Nauman & Evans in FNA (1993b);
Kramer in Kramer & Green (1990).

Identication notes: This common species can be distinguished from other woodland ferns with deciduous fronds of similar size
and shape (such as Athyrium, Dryopteris, and Thelypteris) by the following characteristics: leaves yellow-green or pale-green in
color, with whitish-gray glandular trichomes, petioles silvery-pilose, leaves borne scattered (as clonal patches), sori tiny (< 0.5
mm in diameter).

Dennstaedtia punctilobula (Michaux) T. Moore, Hay-scented Fern, Pasture Fern, Boulder Fern. Mt, Pd (GA, NC, SC, VA),
Cp (NC, SC, VA): rocky or dry woodlands and forests, rock outcrops, pastures, clearings, roadbanks; common (uncommon in
Piedmont, rare in Coastal Plain). June-September. Nova Scotia and Québec west to M1, south to NC, n. GA, n. AL, and AR,
progressively more montane southward. [= RAB, C, F, FNA, G, K, S, W]

*  Dennstaedtia cicutaria (Sw.) T. Moore. AL. Introduced. {investigate status} [=K]

Pteridium Gleditsch ex Scopoli 1760 (Bracken)

A genus of 2-11 species, cosmopolitan in distribution. Pteridium is a notorious and nearly worldwide weed (though less
consequential in our area than in many parts of the world), nearly impossible to eradicate because of its deeply subterranean
rhizomes. Bracken fiddleheads are sometimes eaten, but they are poisonous and highly carcinogenic. Bracken is not favored by
grazing animals, and increases its abundance under grazing pressure. In overgrazed pastures, however, cattle will graze on
bracken, the carcinogenic compound (shikimic acid) then transmittable to humans through milk. References: Jacobs & Peck in
FNA (1993b).

1 Lower surface of rachis and costae shaggy pubescent; segment margins usually pubescent; terminal segments of well-
developed pinnules generally 2-4 x as long as broad, about 3-7 mm wide..........coceeeevrieerirnnnnne P. aquilinum var. latiusculum

1 Lower surface of rachis and costae glabrous or sparsely pilose; segment margins usually glabrous or sparsely pilose;
terminal segments of well-developed pinnules generally 6-15 X as long as broad, about 2-5 mm wide........c..ceceverienereenncnne.
........................................................................................................................................... P. aquilinum var. pseudocaudatum

Pteridium aquilinum (Linnaeus) Kuhn var. latiusculum (Desvaux) Underwood ex Heller, Eastern Bracken. Mt, Pd (GA,
NC, SC, VA), Cp (NC, SC, VA): mainly in dry woodlands, forests, and heath balds, up to 1600 meters in elevation; common
(rare in Coastal Plain). July-September. The species is nearly worldwide in distribution; var. latiusculum is itself very widely
distributed, occurring in most of North America (largely replaced by var. pseudocaudatum in the Southeast), in Mexico, and in
Eurasia. The relationship of these two varieties is discussed in detail by Speer & Hilu (1999) and Speer, Werth, & Hilu (1999).
[=RAB, C, F, FNA, G, K, W; = P. latiusculum (Desvaux) Hieronymus var. latiusculum — S]

Pteridium aquilinum (Linnaeus) Kuhn var. pseudocaudatum (Clute) Heller, Tailed Bracken, Southern Bracken. Cp, Pd
(GA, NC, SC, VA), Mt (GA, NC, SC): mainly in dry sandy woodlands, often locally abundant in sandhills and flatwoods;
common (uncommon in Piedmont). July-September. Var. pseudocaudatum is primarily a variety of the Southeastern Coastal
Plain (where it is ubiquitous and abundant), but is reported north to MA, OH, IN, s. MI, and MO. [=RAB, C, F, FNA, G, K, W;
= P. latiusculum (Desvaux) Hieronymus var. pseudocaudatum (Clute) Maxon — S]



KEY TO FERNS AND “FERN ALLIES”

DRYOPTERIDACEAE Ching 1965 (Wood-fern Family)

A family of about 40-45 genera and 1700 species, cosmopolitan in distribution, but concentrated in temperate and montane areas.
Here circujmscribed (following Smith et al. 2006) to exclude Onocleaceae and Woodsiaceae. References: Smith in FNA
(1993b); Smith et al. (2006); Lellinger (1985); Kramer et al. in Kramer & Green (1990).

1  Leaf blades pentagonal in outline, ca. 1x as long as wide, the terminal pinna by far the largest; [introduced species,
naturalized in MOISt TAVINES 11 SC ...viiviiiiiiieiiciiectiee ettt ettt ettt ettt e et e e teebeeteebeereeasestsebeesseaseesseseessenseens Arachniodes
1  Leaf blades lanceolate, oblong, or ovate in outline, 2x or more as long as wide.
2 Leaves 1-pinnate-pinnatifid to more divided, the pinnae pinnatifid or themselves fully divided, generally lacking a
prominent basal lobe, light green to dark green, herbaceous to subcoriaceous; indusia reniform...................... Dryopteris
2 Leaves 1-pinnate, the pinnae toothed and each with a slight to prominent lobe near the base on the side toward the leaf
tip, dark green, subcoriaceous to coriaceous; indusia peltate; [subfamily Dryopteridoideae, tribe Dryopterideae].
3 Veins anastamosing, rejoining to form a netlike pattern; pinnae 4-25 pairs per leaf; [non-native, rarely naturalized]

.................................................................................................................................................................. Cyrtomium
3 Veins branching dichotomously, free, not rejoining to form a netlike pattern; pinnae 25-50 pairs on larger leaves;
[plant @ COMMON NALIVE SPECIES ] ..vveuveruierierieieriiertieiieteeteeteeteetesseetesteestesseesesseesesseensesseensesseensesnsenseans Polystichum

Arachniodes Blume 1828 (East Indian Holly Fern)

A genus of about 50-60 species, of tropical and warm temperate regions, and especially of Asia and America. References: Smith
in FNA (1993b); Kramer et al. in Kramer & Green (1990).

*  Arachniodes simplicior (Makino) Ohwi, Simpler East Indian Holly Fern. Pd (SC): moist banks in forested creek ravine;
rare, introduced from Japan and China. Gordon (1981) discusses this interesting introduced population, apparently established
for several decades at the time of its discovery, and likely originating from spores. [= FNA, K]

Cyrtomium K. Presl 1836 (Net-veined Holly Fern)
A genus of about 15 species, of temperate regions of Africa, Asia, and the Pacific Islands. Perhaps better treated as a portion of
Polystichum; at the least, Cyrtomium is closely related to Polystichum. Both species in our area are apogamous triploids.

References: Yatskievych in FNA (1993b); MacDougal (1976); Kramer et al. in Kramer & Green (1990).

1 Leaf coriaceous, the upper surface dark green and shiny; pinnae 4-10 (-12) pairs per leaf, 1.5-3 cm wide, the margins

coarsely tOOthed OF UNAUIALE ............coeviiviieiicieietect ettt ettt et ss et eseeteeseebesse s essessessesaeseeseesesessensesens C. falcatum
1 Leafless coriaceous, the upper surface pale green and dull; pinnae (8-) 10-25 pairs per leaf, 1-2 cm wide, the margins finely
ENTICULALE. ...t C. fortunei var. fortunei

*  Cyrtomium falcatum (Linnaeus f.) K. Presl, Asian Net-veined Holly Fern. Cp (GA, NC, SC), Mt (GA?, VA): ditches,
disturbed swamps, old mortar of brick walls; rare, native of e. Asia. [=FNA, K, S; = Polystichum falcatum Linnaeus f.]

*  Cyrtomium fortunei J. Smith var. fortunei, Fortune's Net-veined Holly Fern. Cp (GA, SC), Pd? (GA?): old mortar of brick
walls; rare, native of se. China. Two other varieties are recognized; neither appears to be naturalized in North America. [=FNA;
< C. fortunei — K]

Dryopteris Adanson 1763 (Wood-fern, Shield-fern)

A genus of about 250 species, nearly cosmopolitan, but concentrated in temperate Asia. References: Montgomery & Wagner in
FNA (1993b); Montgomery & Paulton (1981); Montgomery (1982); Kramer et al. in Kramer & Green (1990); Hoshizaki &
Wilson (1999).

Identification notes: Dryopteris and Athyrium are often confused when not fertile; they can be easily distinguished by breaking
off a leaf and counting vascular bundles (which will appear as thread-like strands). Dryopteris has 5 and Athyrium has 2. Many
Dryopteris species will hybridize with one another to form sterile hybrids. Whenever two or more Dryopteris species are found
growing together, there is a good chance that hybrids are present. Hybrids generally show intermediacy between the two parents,
and have abortive sporangia or spores. For further information on hybrids, see the discussion of hybrids following the species
accounts.

1  Leaves bipinnate-pinnatifid to tripinnate-pinnatifid (or to quadripinnate in the lower pinnae).
2 Leaves evergreen, minutely glandular-pubescent, especially on the indusium, rachis, and pinnae midribs; first basal-
pointed pinnule of the basal pinna shorter than or equal to the next outermost basal-pointed pinnule; first basal-pointed
pinnule of the basal pinna usually < 2x as long as the first tip-pointed pinnule of the basal pinna............... D. intermedia
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2 Leaves deciduous, lacking gland-tipped hairs (except occasionally on the indusium); first basal-pointed pinnule of the
basal pinna longer than the next outermost basal-pointed pinnule; first basal-pointed pinnule of the basal pinna > 2x as
long as the first tip-pointed pinnule of the basal pinna.

3 Leafblade ca. 1x as long as the petiole; indusium occasionally glandular; first basal-pointed pinnule of the basal

pinna 2.5-5% as long as the first tip-pointed pinnule of the basal pinna ...........ccceceveverecninenennene. D. campyloptera
3 Leafblade 2x as long as the petiole; indusium glabrous; first basal-pointed pinnule of the basal pinna ca. 2% as
long as the first tip-pointed pinnule of the basal PINNa..........cccceeeriiriiiiiinieieeeeeeeeeeen D. carthusiana
1  Leaves pinnate-pinnatifid to bipinnate (or to bipinnate-pinnatifid in the lower pinnae).
4 Sori marginal; leaves evergreen, gray-green, leathery in teXtUre ...........occeveveerienierieneenieseeie e seeeeseeens D. marginalis

4 Sori medial or submedial; leaves evergreen or deciduous, dark- to bright-green, thin to stiff in texture.

5 Leaves dimorphic, the deciduous, fertile leaves erect, 2-3x as long as the spreading, evergreen, sterile leaves,
which form a winter "rosette"; fertile leaves linear-lanceolate in outline, generally 4-8x as long as wide; pinnae
mostly 1.5-3% as long as wide, triangular; scales at base of petiole tan.

6  Fertile pinnae nearly in plane of the blade (like a closed Venetian blind); fertile leaves 12-20 cm wide............
..................................................................................................................................................... D. clintoniana

6  Fertile pinnae usually twisted out of the plane of the leaf axes, often nearly to 90 degrees (like an open
Venetian blind); fertile leaves 8-12 ¢m Wide........ccoeiirierieiiinieiesieeiee et D. cristata

5  Leaves not dimorphic, or only slightly so, deciduous (D. celsa and D. goldiana) or evergreen (D. ludoviciana);
fertile leaves lanceolate to ovate in outline, generally 1.5-4x as long as wide; pinnae mostly 3-4% as long as wide;
scales at base of petiole dark brown with tan margins.

7  Leaves evergreen, fertile only toward the tip, the fertile pinnae and segments narrower than the sterile and
more widely spaced; scales at the petiole base light brown, not shiny ............ccccceeeverecinennene. D. ludoviciana
7  Leaves deciduous, fertile throughout or nearly so, the fertile pinnae and segments not differentiated from
sterile ones; scales at petiole base medium to dark brown, shiny or not.
8  Sori submedial, not touching the costule at maturity; leaf blade lanceolate, usually 2-4% as long as wide,
gradually tapering at the apex; scales at the petiole base medium to dark brown, with a narrow black
CONLIAL DAN ...ttt bbbttt D. celsa
8  Sori medial, touching the costule at maturity; leaf blade ovate to narrowly ovate, usually 1.5-3x as long
as wide; abruptly tapering at the apex; scales at the petiole base dark brown, nearly black, with a narrow
PALE MNATGIN ...ttt ettt s et ettt et be st s ete st et ene et eseesese s esenseseneeseneesenenen D. goldiana

Dryopteris campyloptera Clarkson, Mountain Wood-fern. Mt (NC, VA): spruce-fir forests, northern hardwood forests;
common (VA Watch List). July-September. Newfoundland and n. Québec south to extreme n. PA, and from extreme s. PA
south through e. WV and w. VA to e. TN and w. NC. This species is a fertile allotetraploid derived from hybridization of D.
intermedia and the northern and western D. expansa (K. Presl) Fraser-Jenkins & Jermy, which does not (now) reach our area.
The chromosome complement is symbolized EEIL. [= RAB, C, K, S, W; = D. spinulosa (O.F. Mueller) Watt var. americana
(Fischer ex Kunze) Fernald — F; = D. austriaca (Jacquin) Woynar ex Schinz & Thellung var. austriaca — G]

Dryopteris carthusiana (Villars) H.P. Fuchs, Spinulose Wood-fern, Toothed Wood-fern. Mt (GA, NC, SC, VA), Pd, Cp
(NC, SC, VA): acidic, organic-rich bogs, swamps, less frequently in moist rocky ravines, rich forests, and sloping rock outcrops;
common, uncommon to rare south and east of VA Mountains (GA Special Concern, SC Rare). June-September. Irregularly
circumboreal, in North America ranging from n. Québec west to Yukon, south to NC, SC, TN, AR, NE, w. MT, and WA. This
species is a fertile allotetraploid derived from hybridization of D. intermedia and "D. semicristata," a hypothetical species which
may now be extinct. Its chromosome complement is symbolized IISS. [=C, FNA, K, W; = D. spinulosa (O.F. Mueller) Watt —
RAB, S; = D. spinulosa var. spinulosa — F; = D. austriaca (Jacquin) Woynar ex Schinz & Thellung var. spinulosa (O.F. Mueller)
Fiori — G]

Dryopteris celsa (W. Palmer) Knowlton, W. Palmer, & Pollard ex Small, Log Fern. Mt (GA, NC, SC, VA), Cp, Pd (NC,
SC, VA): swamps, seepage bogs; uncommon (GA Special Concern). June-September. Ranging (scattered) from ne. NJ and ne.
NY west to s. IL, e. MO, and AR, south to SC, nw. GA, n. AL, TN, and n. LA; disjunct in w. NY and w. MI. This species is a
fertile allotetraploid derived from hybridization of D. goldiana and D. ludoviciana; its chromosome complement is symbolized
GGLL (Werth 1991). [=RAB, C, F, FNA, K, S, W; = D. goldiana (Hooker ex Goldie) ssp. celsa W. Palmer — G]

Dryopteris clintoniana (D.C. Eaton) Dowell, Clinton's Wood-fern, Broad Swamp Fern. Pd? (VA?): moist to wet forests;
rare. This species is fertile allohexaploid derived from hybridization of D. cristata and D. goldiana; its chromosome complement
is symbolized GGLLSS. This species has a disputed southern distribution; it is sometimes attributed to our area (as by Shetler &
Orli 2000). It is definitely known as far south as se. PA, sc. PA, and OH. It is provisionally accepted for our area; additional
study is needed. [=FNA, C, G, K; = D. cristata (Linnaeus) A. Gray var. clintoniana (D.C. Eaton) Underwood — F]

Dryopteris cristata (Linnaeus) A. Gray, Crested Wood-fern. Mt (NC, VA), Pd (*GA, NC, VA), Cp (NC, VA): bogs,
swamp forests; uncommon (GA Special Concern). July-September. Circumboreal, in North America from Newfoundland to s.
Saskatchewan and se. British Columbia, south to NC, TN, OH, IN, n. IL, IA, NE, and ID; disjunct in AL. This species is a fertile
allotetraploid derived from hybridization of D. ludoviciana and "D. semicristata," a hypothetical species which may be extinct.
Its chromosome complement is symbolized LLSS. It has also served as a "parent species" of D. clintoniana, a fertile
allohexaploid derived from D. cristata x goldiana. Thus, its genome constitutes two thirds of the genome of D. clintoniana. [=
RAB, C, FNA, G, K, S, W; = D. cristata var. cristata — F]

Dryopteris goldiana (Hooker ex Goldie) A. Gray, Goldie's Wood-fern. Mt (GA, NC, SC, VA), Pd (VA): boulderfield
forests, rich cove forests, seepage swamps, especially over calcareous sedimentary or mafic metamorphic or igneous rocks;
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uncommon (NC Watch List, SC Rare). June-September. New Brunswick west to s. Ontario and MN, south to nw. SC, n. GA, n.
AL, TN, KY, IL, and IA. This species is one of the diploid "parent species" of the e. North American reticulately-evolved
Dryopteris complex. Its genome (symbolized GG) forms half of the genome of the tetraploid D. celsa, and one third of the
hexaploid D. clintoniana, which does not occur as far south as our area. [=RAB, C, F, FNA, K, S, W; = D. goldiana ssp.
goldiana — G]

Dryopteris intermedia (Muhlenberg ex Willdenow) A. Gray, Fancy Fern, Evergreen Wood-fern. Mt (GA, NC, SC, VA),
Pd, Cp (NC, VA): cove forests, other moist, rocky forests, over a variety of substrates; common (uncommon in Piedmont, rare in
Coastal Plain) (SC Rare). June-September. Newfoundland west to MN, south to n. GA and AR. This species is one of the
diploid "parent species" of the e. North American reticulately-evolved Dryopteris complex. Its genome (symbolized IT) forms
half of the genome of the tetraploids D. campyloptera and D. carthusiana. [=RAB, C, FNA, K, S, W; = D. spinulosa (O.F.
Mueller) Watt var. intermedia (Muhlenberg ex Willdenow) Underwood — F; = D. austriaca (Jacquin) Woynar ex Schinz &
Thellung var. intermedia (Muhlenberg ex Willdenow) Morton — G]

Dryopteris ludoviciana (Kunze) Small, Southern Wood-fern. Cp (GA, NC, SC): blackwater swamp forests; rare (NC
Watch List). June-September. A Southeastern Coastal Plain species: e. NC south to s. FL, west to s. AL and s. MS (Sorrie &
Leonard 1999); disjunct in the West Gulf Coastal Plain of LA and AR. This species is one of the diploid "parent species" of the
e. North American reticulately-evolved Dryopteris complex. Its genome (symbolized LL) forms half of the genome of the
tetraploids D. cristata and D. celsa, as well as contributing one third of the genome of D. clintoniana indirectly (via its daughter
species D. cristata). [= RAB, FNA, K, S]

Dryopteris marginalis (Linnaeus) A. Gray, Marginal Wood-fern. Mt, Pd (GA, NC, SC, VA), Cp (NC, SC, VA): rock
outcrops, boulderfield forests, other rocky forests; common (less common in Piedmont, rare in Coastal Plain). June-September.
Newfoundland west to s. Ontario and MI, south to SC, c. GA, AL, TN, AR, and e. OK. D. marginalis has not participated in the
reticulate evolution of Dryopteris in e. North America; it does, however, form sterile hybrids with some other species. [= RAB,
C,F,FNA, G, K, S, W]

The following hybrids are known between species which occur in our area. If the hybrid has been reported from our area, it is so
indicated. In addition, the chromosome formulae are indicated, using the conventions listed at the end. These hybrids all have
unbalanced chromosome complements which do not allow pairing. Thus, all produce aborted spores (if they produce spores at
all), which can be recognized (at 30-40x magnification) by their irregular size, shape, and color. For further information on these
hybrids and a key to them, see Montgomery (1982).

. campyloptera x intermedia. Known from NC. Chromosome formula = EIL

. campyloptera x marginalis. Known from VA. Chromosome formula = EIM.

. carthusiana x cristata [D. xuliginosa (A. Braun ex Dowell) Druce]. Known from VA. Chromosome formula = ILSS.

. carthusiana x intermedia [D. xtriploidea Wherry]. Known from NC and VA. Chromosome formula = IIS. This is one of
the commonest Dryopteris hybrids.

. carthusiana x marginalis [D. xpittsfordensis Slosson]. Chromosome formula = IMS.

. celsa x cristata. Known from NC. Chromosome formula = GLLS.

. celsa x goldiana. Chromosome formula = GGL.

. celsa x intermedia [D. xseparabilis (Wm. Palmer) Small]. Known from NC and VA. Chromosome formula = GIL.

. celsa x ludoviciana [D. xaustralis (Wherry) Small]. Known from GA, NC, SC, and VA. Chromosome formula = GLL.

. celsa x marginalis [D. xleedsii Wherry]. Chromosome formula = GLM.

. clintoniana x marginalis [D. xburgessii Boivin]. Chromosome formula = GLMS.

. cristata x intermedia [D. xboottii (Tuckerman) Underwood]. Known from VA. Chromosome formula = ILS. This is one of
the commonest Dryopteris hybrids.
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D. cristata x marginalis [D. xslossoniae Wherry ex Lellinger]. Known from VA. Chromosome formula = LMS.

D. goldiana x intermedia. Known from NC. Chromosome formula = GI

D. goldiana x marginalis. [D. xneowherryi W.H. Wagner]. Known from NC and VA. Chromosome formula = GM.
D. intermedia x marginalis. Known from VA. Chromosome formula = IM.

E =D. expansa

G =D. goldiana

I=D. intermedia

L =D. ludoviciana

S =D. "semicristata" (hypothetical taxon, perhaps extinct)

Polystichum Roth 1799 (Holly Fern)

A genus of about 180 species, nearly cosmopolitan in distribution. References: D.H. Wagner in FNA (1993b); Kramer et al. in
Kramer & Green (1990).

Polystichum acrostichoides (Michaux) Schott, Christmas Fern. Mt, Pd, Cp (GA, NC, SC, VA): moist to dry forests and
woodlands; common. June-September. Nova Scotia west to MN, south to s. FL and e. TX; also in Mexico. One of the most
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familiar ferns in e. North America. Var. lonchitoides Brooks, allegedly endemic to WV, is of uncertain taxonomic value. [=
RAB, C, F, FNA, G, S, W; > P. acrostichoides var. acrostichoides — K; > P. acrostichoides var. lonchitoides Brook — K]
EQUISETACEAE L.C. Richard ex de Candolle 1805 (Horsetail Family)
A family with a single genus and about 15 species. References: Hauke in FNA (1993b); Lellinger (1985); Mickel (1979); Hauke
in Kramer & Green (1990); Des Marais et al. (2003).
Equisetum Linnaeus 1753 (Horsetail, Scouring Rush)

A genus of about 15 species, nearly cosmopolitan in distribution. References: Hauke in FNA (1993b); Lellinger (1985); Mickel
(1979); Hauke in Kramer & Green (1990); Des Marais et al. (2003); Guillon (2004).

1 Stems perennial, evergreen, stiff; sterile and fertile stems monomorphic and either unbranched or with 2-3 short and unequal
branches per node; [subgenus Hippochaete].
2 Main erect stems unbranched (rarely branched as a result of injury); stems 3-18 mm in diameter; stomatal lines 1 on

€ach SIOPE Of the STEM TIAZES ....vovevveiieiiciiiiiieieeeeeteete ettt et b e es e e s s beeaeesenne E. hyemale ssp. affine
2 Main erect stems usually with 2-3 branches at the nodes; stems 1.5-7 mm in diameter; stomatal lines 1-2 on each slope
OF the STEM TIAZES ...vnvevireeteieietieieie ettt ettt eseaeaan E. ramosissimum ssp. ramosissimum

1 Stems annual, deciduous, the sterile stems flexible; sterile and fertile stems dimorphic or monomorphic, usually branched

(often copiously so) but sometimes unbranched or sparsely and irregularly branched; [subgenus Equisetum].

3 Sterile and fertile stems monomorphic; sterile and fertile stems sparsely and irregularly branched; stem ridges 12-24,
indistinct; diameter of the central cavity of the stem about 4/5's of the stem diameter ............ccccoceevevenicnecne E. fluviatile

3 Sterile and fertile stems dimorphic; sterile stems copiously branched and green, fertile stems unbranched or branched,
green, tan, brown, or purplish; stem ridges 4-18, distinct; diameter of the central cavity of the stem usually < 3/4's of
the stem diameter.
4 Sheaths of the sterile stems 3-10 mm long, the teeth dark brown with white margins; sterile stems regularly

whorled with simple branches (rarely rebranching) ...........cccoeoiiirinerieieieineee e E. arvense
4 Sheaths of the sterile stems 10-30 mm long, the teeth reddish-brown with brown margins; sterile stems regularly
whorled with branches which regularly rebranch................coocoiiiiiiiiiiinieeee e E. sylvaticum

Equisetum arvense Linnaeus, Field Horsetail. Mt, Pd (GA, NC, SC, VA), Cp (NC, SC, VA): moist streambanks,
bottomlands, moist disturbed sites; common. March-April. A circumboreal species, occurring throughout North America. [=
RAB, C,FNA, G, K, S, W; > E. arvense var. arvense — F]

Equisetum fluviatile Linnaeus, Water Horsetail, Pipes. Mt (VA): open calcareous wetlands; rare (VA Rare). June-August.
Circumboreal, south in North America to n. VA, PA, IL, IA, and WA. [=C, F, FNA, G, K, W]

Equisetum hyemale Linnaeus ssp. affine (Engelmann) Calder & R.L. Taylor, Tall Scouring Rush. Mt, Pd, Cp (GA, NC,
SC, VA): riverbanks, alluvial floodplains; common (uncommon in NC and SC). May-September. Ssp. affine occurs nearly
throughout North America and in Mexico and Guatemala; ssp. hyemale is Eurasian. [= FNA; = E. hyemale var. affine
(Engelmann) A.A. Eaton — RAB, C, K, W; > E. hyemale var. affine — F; > E. hyemale var. robustum (A. Braun) A.A. Eaton — F;
> E. hyemale var. pseudohyemale (Farwell) Morton — G; > E. hyemale var. elatum (Engelmann) Morton — G; E. praealtum
Rafinesque — S; = Hippochaete hyemalis (Linnaeus) Bruhin ssp. affinis (Engelmann) W.A. Weber]

*  Equisetum ramosissimum Desfontaines ssp. ramosissimum, Branched Scouring Rush. Cp (NC): disturbed areas; rare,
introduced from the Old World, where it is widespread in Europe, Asia, and Africa. This species was apparently introduced long
ago on ship's ballast to Wilmington (New Hanover Co. NC), and other southeastern ports, such as Pensacola, FL and New
Orleans, LA. It is naturalized on the Wilmington waterfront, persisting in disturbed areas, such as in gravel along railroad tracks.
Hauke (1979, 1984, 1992) discusses the occurrence of this species in North America. Ssp. debile (Roxburgh) Hauke occurs in se.
Asia and southern Pacific Islands; it is not known to be naturalized in North America. [=FNA; < E. ramosissimum —K; =
Hippochaete ramosissima (Desfontaines) Farwell ssp. ramosissimal

Equisetum sylvaticum Linnaeus, Woodland Horsetail. Mt (VA): seepage swamps; rare (VA Rare). Circumboreal, south in
North America to MD, n. VA, WV, OH, MI, WI, IA, WY, MT, and WA. [= C, FNA, K; > E. sylvaticum var. sylvaticum — F, G;
> E. sylvaticum var. pauciramosum Milde — F, G]

Equisetum xferrissii Clute (pro sp.) [= E. hyemale x laevigatum]. There are old reports, repeated in RAB, S, and FNA, of
the occurrence of E. xferrissii in our area; documentation of these reports is not known; it is reported for Prince George's County,
MD (Shetler & Orli 2000). E. xferrissii may be distinguished from E. hyemale var. affine (to which it will key above) by the
failure of its cones to produce spores at all or the production of aborted spores (vs. production of normal spores) and most stem
sheaths lacking a blackish band well below the teeth (vs. most stem sheaths with a narrow to broad blackish band well below the
teeth). [= C, FNA, K; = E. ferrissii Clute — G; = Hippochaete xferrissii (Clute) Skoda & Holub]

Equisetum laevigatum A. Braun. Widespread in n. North America, south to CT, NY, PA, KY, AR, and TX. There are old
reports, repeated in RAB, and S, of this species in our area; documentation of these reports is not known. It will key to E.
hyemale ssp. affine in the above key, but has the strobilus apex rounded (vs. pointed), and aerial stems annual (vs. perennial). [=
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C, FNA, G, K; > E. hyemale Linnaeus var. intermedium A.A. Eaton — F; > E. kansanum Schaffner — F; = Hippochaete laevigata
(A. Braun) Farwell]

Equisetum xlitorale Kiihlewein ex Ruprecht (pro sp.) [arvense x fluviatile] is reported by FNA for VA. It can be
distinguished from E. arvense by its white, misshapen spores. [= C, F, FNA, K; = E. litorale Kiihlewein ex Ruprecht — G]

HYMENOPHYLLACEAE Link 1833 (Filmy Fern Family)
A family of 6-10 (or many more) genera and 600-650 species. See Moran (1998) for an interesting discussion and overview of
independent fern gametophytes in e. North America. References: Farrar in FNA (1993b); Iwatsuki in Kramer & Green (1990);

Morton (1968).

1 Sporophytes present.
2 Indusium ("involucre") bivalvate (deeply divided into 2 flaps); receptacle not exserted from between the 2 flaps of the

TIUAUSTUITL L.ttt ettt ettt ettt et et e e b et e e s e ea e es e ek e es e b emseneen e eseebees e s enseneenseneeseeseesansanseneens Hymenophyllum
2 Indusium ("involucre") tubular or funnelform, sometimes slightly 2-lobed; receptacle long and whiplike, exserted from
the mouth of the tubular INAUSTUIM ......c..ccoiiiiiiiiiii et Trichomanes
1 Gametophytes only present.
3 Gametophytes thalloid, flattened............ccoevirviieiiiiiiiiricieeeeet ettt es e seenas Hymenophyllum
3 Gametophytes filamentous, no portion flattened and Planar............cccceecevereeriieienenieeeeee e Trichomanes

Hymenophyllum J.E. Smith 1793 (Filmy Fern)

As here very broadly circumscribed, a genus of about 330 species, almost strictly tropical in distribution. Sphaerocionium C.
Presl and other segregates are often recognized; these segregates may well be warranted. Iwatsuki in Kramer & Green (1990)
takes a broad view of the genus, recognizing only Sphaerocionium among the potential segregates. If this distinction is
recognized, H. tunbrigense is in Hymenophyllum and H. tayloriae in Sphaerocionium (the combination has not been made).
References: Raine, Farrar, & Sheffield (1991); Iwatsuki in Kramer & Green (1990); Morton (1968).

1 Sporophytes present.
2 Leaf blade with Stellate NAITS.........ccoeoiiiiiiiiiee ettt sttt se bt a e enene H. tayloriae
2 Leaf blade glabrous H. tunbrigense
1 Gametophytes only present.

3 Gemmae present; margin crenate, composed predominantly of cells with concave outer walls; archegonia and
antheridia rare; plant forming sprawling, ribbon-like forms; branches filamentous to broad; proliferations abundant,
arising marginally and CENIALLY .............ccveiiiiuiriiicicieeete ettt ettt se s ereeseereesesbessenseseens H. tayloriae

3 Gemmae absent; margin entire, composed predominantly of straight-sided cells; archegonia and antheridia common,
often present on the same gametophyte; plant typically forming rosettes; branches always broad; proliferations few,
AIWAYS MATZINAL .....etitiiiieiieecet ettt ettt et et et et e st e st eseete s b e s enseseeseeseebeebessebenseneeneeseeneeeenes H. tunbrigense

Hymenophyllum tayloriae Farrar & Raine, Gorge Filmy Fern. Mt (GA, NC, SC): spray cliffs near waterfalls, permanently
moist ceilings of grottoes in escarpment gorges with high rainfall; rare (GA Special Concern, NC Watch List). This species is
endemic to the southern end of the Southern Appalachians (Transylvania, Jackson, and Macon counties, NC, Pickens and Oconee
counties, SC, Rabun County, GA (Davison 1997) and sites in e. TN and n. AL. It was recently named (in honor of the first
collector), following the demonstration that it represented a gametophyte distinct from the gametophytes of any (sporophytically)
known species (Raine, Farrar, & Sheffield 1991), including H. tunbrigense, present in the close vicinity. Raine, Farrar, &
Sheffield (1991) point out that "H. tayloriae is distinguished from the independent gametophytes of Vittaria appalachiana Farrar
& Mickel by its 2-dimensional spathulate gemmae (those of V. appalachiana are uniseriate), rhizoid attachment only to marginal
cells, yellow-green color, and glossy texture. Thalloid liverworts of similar size are generally more than one cell thick or have a
distinct midrib, have notched apical meristems, and do not produce spathulate gemmae." An immature sporophyte, collected by
Taylor in 1936, has stalked stellate hairs on the margins and midrib of the leaf and was the only sporophytic collection of the
species until the recent discovery of additional juvenile sporophytes in AL (FNA 1993b). [= FNA, K; = "a branching ribbon-like
gametophyte with marginal rhizoids and small, ovate, plate-like gemmae several cells wide, of the genus Hymenophyllum" —
RAB; = Sphaerocionium sp. 1]

Hymenophyllum tunbrigense (Linnaeus) J.E. Smith, Tunbridge Filmy Fern. Mt (SC): moist rock faces in an escarpment
gorge with high rainfall; rare (SC Rare). June-September. The occurrence of this filmy fern in the escarpment gorge of Eastatoe
Creek (and its tributaries) is remarkable. Overall, H. tunbrigense is a "Gulf Stream plant," found in highly humid, climates in the
West Indies, and the maritime west coast of the British Isles. H. tunbrigense somewhat resembles Trichomanes boschianum.
This species may yet be found in NC in similarly rugged and humid escarpment gorges. It differs from T. boschianum in having
the sporangia not extending beyond the deeply 2-lobed involucre (as opposed to having the sporangia exserted beyond the
slightly bilobed, funnelform involucre). [= RAB, FNA, K, W]
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Trichomanes Linnaeus 1753 (Filmy Fern)

Depending on circumscription, a genus of 80-300 species, primarily tropical. Dubuisson et al. (2003) and other molecular
phylogenetic studies of Trichomanes suggest that some of the segregates may warrant recognition at the generic level.
References: Iwatsuki in Kramer & Green (1990); Morton (1968); Dubuisson et al. (2003).

1 Plant a sporophyte (thus with simple, lobed, or pinnate-pinnatifid leaves).
2 Leaves pinnate-pinnatifid, > 5 cm long; [subgenus Trichomanes, section Lacosteopsis] ...........c.cccceeuenee. T. boschianum
2 Leaves simple to slightly lobed, <2 cm long; [subgenus Didymoglossum, section Didymoglossum] ............... T. petersii
1 Plant a gametophyte (thus filamentous, forming felt-like mats).
3 Gametophytes free-living, distant from sporophytes of T. boschianum or T. Petersii..........ccoceveveiiiiiiiiiineieeccce e
............................................................................................................. T. intricatum (see discussion under T. intricatum)
3 Gametophytes growing in association with or in proximity to sporophytes of T. boschianum or T. petersii...........ccccoevue
..................................................................................... T. boschianum or T. petersii (see discussion under T. intricatum)

Trichomanes boschianum Sturm, Appalachian Filmy Fern. Mt (GA, NC, SC, VA): on rock outcrops, usually vertical or
overhanging, usually in deeply shaded grottoes receiving seepage or spray from waterfalls; rare (GA Rare, NC Threatened, SC
Rare). June-September. W. NC and w. SC west to ne. GA, AL, MS (Menapace, Davison, & Webb 1998), and AR, and north to
s. OH, KY, and s. IL; also disjunct in Chihuahua, Mexico. See Belden et al. (2004) for more details on the first documented
Virginia occurrence. [= RAB, C, F, FNA, G, K, S, W]

Trichomanes intricatum Farrar, Grotto-felt, Appalachian Trichomanes, Weft Fern. Mt, Pd (GA, NC, SC, VA): on ceilings
or back walls of grottoes, especially in humid gorges or near or behind waterfalls; rare (NC Watch List, VA Watch List). This
species is rather widespread in e. North America, from VT, MA, CT, IN, and IL south to NC, SC, GA, AL, TN, and KY. T.
intricatum cannot be morphologically distinguished from gametophytes of T. boschianum or T. petersii; the electrophoretic and
phytogeographic evidence of Farrar (1992) leave little question, however, that it should be considered a distinct species.
Although Farrar (1992) found that 30 of 30 populations of Trichomanes gametophytes "east of the Mississippi River that were
not within or adjacent to sporophyte populations of T. boschianum or T. petersii" were T. intricatum, the key above (based on
proximity to sporophytes) should be considered to provide only a presumptive or likely identification of gametophytes. Farrar
(1992) also showed that independent gametophytes in AR were those of T. boschianum and T. petersii. Farrar (1992) points out
the "intriguing possibility that somewhere in the Appalachian Mountains sporophytes of this species may yet exist." Probably the
most likely area in which to search for the sporophyte generation of T. intricatum is the escarpment gorge region of NC, SC, and
GA near Highlands, NC, where topography, waterfalls, and the highest rainfall east of the Cascade Mountains combine to create
microclimatic conditions that have favored the relict survival of numerous species of mosses, liverworts, and ferns. Any filmy-
fern sporophyte which differs from T. boschianum, T. petersii, or Hymenophyllum tunbrigense should be investigated carefully.
Vittaria appalachiana and Hymenophyllum tayloriae gametophytes differ from Trichomanes intricatum in being thallose rather
than filamentous. [= FNA, K; = "a filamentous gametophyte, with spindle-shaped gemmae one cell wide but with the cells
decreasing in size toward the apices, of the genus Trichomanes" — RAB]

Trichomanes petersii A. Gray, Dwarf Filmy Fern. Mt (NC, SC), Cp (GA): on vertical faces of acidic rock outcrops in
humid gorges, primarily of the Savannah River drainage, in the context of the very humid escarpment gorges on relatively dry
rocks, not on rocks receiving substantial seepage or spray from waterfalls, also on outcrops of Altamaha Grit in the Coastal Plain;
rare (GA Rare, NC Threatened, SC Rare). June-August. W. NC and w. SC southwest to FL, AL, MS, and LA, and north to AR
and s. IL; also in Mexico and Guatemala. This diminutive species is often overlooked, except by bryologists and hepaticologists;
it does superficially resemble a moss or liverwort more than a fern. It occurs on tree bark in some parts of its range. [= RAB,
FNA, K, S, W; = Didymoglossum petersii (A. Gray) Copeland]

ISOETACEAE Dumortier 1829 (Quillwort, Merlin's-grass)

A family of a single genus and about 300 species. Isoetaceae, along with Selaginellaceae and Lycopodiaceae, now appear to be
only distantly related to other extant pteridophytes and seed plants (Pryer et al. 2001). References: Jermy in Kramer & Green
(1990).

Isoetes Linnaeus 1753 (Quillwort, Merlin's-grass)

A genus of about 300 species, cosmopolitan in distribution. References: Taylor et al. in FNA (1993b); Hoot, Napier, & Taylor
(2004); Boom (1982); Kott & Britton (1983); Brunton & Britton (1996a, 1996b, 1997, 1998, 1999); Caplen & Werth (2000a,
2000b); Musselman & Knepper (1994); Musselman, Bray, & Knepper (1996, 1997); Musselman et al. (1995); Musselman,
Taylor, & Bray (2001); Musselman (2001)=Z; Jermy in Kramer & Green (1990).

Isoetes acadiensis L. Kott, Acadian Quillwort. Cp (VA): freshwater tidal marshes; rare. A tetraploid species (2n=44). [=
FNA, K; < I. tuckermanii A. Braun - C, F, G]

Isoetes appalachiana Brunton & Britton, Appalachian Quillwort. Cp (NC, SC, VA), Pd (SC), Mt (VA): seepages, small
woodland streams, ephemeral wetlands, backwaters; uncommon (GA Special Concern). A tetraploid species (2n=44), apparently
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derived from a southern I. engelmannii entity and I. valida (Hoot, Napier, & Turner 2004), genotype=SSVV. See Brunton &
Britton (1997) for additional information. [=K, Z; < I. engelmannii — RAB, C, FNA, W; < |. engelmannii var. engelmannii — F,
S; > |. engelmannii var. georgiana Engelmann]

Isoetes boomii N. Luebke, Boom's Quillwort. Cp (GA): shallow water of slow-moving streams; rare (GA Special
Concern). Known from Laurens County, GA and AL. A hexaploid species (2n=66). [= FNA, K; < I. boomii — Z (also see .
georgiana)]

Isoetes butleri Engelmann, Butler's Quillwort. Mt (GA): seepage areas on calcareous glades; rare (GA Special Concern).
Occurs in calcareous areas of the Midwest, extending east to c. TN, nw. GA (Jones & Coile 1988), and n. AL. A diploid species
(2n=22), genotype=BB. [=C, F, FNA, G, K, S, Z]

Isoetes engelmannii A. Braun. Cp, Pd, Mt (NC, SC, VA): usually in permanent water bodies with active current; common.
A diploid species (2n=22). Apparently there are 2 cryptic taxa currently called |. engelmannii (Hoot, Napier, & Taylor 2004),
genotype NN and genotype SS. [=K, Z; < |. engelmannii — RAB, C, G, FNA, W (also see |. appalachiana, I. hyemalis, and I.
valida); < I. engelmannii var. engelmannii — F, S]

Isoetes flaccida A. Braun var. alata Pfeiffer, Winged Florida Quillwort. Cp (GA): springs, stream bottoms, river bottoms,
ditches; rare. S. GA and FL. A diploid species (2n=22). [=FNA, K, S; <. flaccida Z]

Isoetes georgiana N. Luebke, Georgia Quillwort. Cp (GA): {}. Known only from GA (Colquitt, Dodge, Irwin, Tift,
Tucker, Turner, and Worth counties). A hexaploid species (2n=66). See Brunton & Britton (1996b) for additional information.
Musselman (2001) indicates that this may be conspecific with I. boomii. [= FNA, K; < I. boomii — Z]

Isoetes hyemalis Brunton, Wintergreen Quillwort. Cp (GA, NC, SC, VA), Pd (GA?, NC, VA): blackwater streams and
sandy streambanks; rare (GA Special Concern, VA Rare). Sc. VA south through e. and ¢. NC to GA, AL, and FL Panhandle
(Nelson 2000), in the Coastal Plain and lower Piedmont. A tetraploid species (2n=44), apparently derived from 2 unknown or
extinct species, X and Y (Hoot, Napier, & Taylor 2004). See Brunton, Britton, & Taylor (1994) and Brunton & Britton (1996a)
for additional information on this species. [=K, Z; < I. engelmannii — RAB, C, G; < |. engelmannii var. engelmannii — F, S]

Isoetes junciformis Brunton & Britton, Rush Quillwort. Cp (GA): ephemeral wetland swales in bottomland hardwood
swamps; rare (GA Special Concern). In sw. GA Coastal Plain (Tift and probably Calhoun counties, GA). A tetraploid species
(2n=44). See Brunton & Britton (1999) for additional information. [=Z]

Isoetes lacustris Linnaeus, Lake Quillwort. Mt (VA): (VA Rare). July-September. A decaploid species (2n=110). [=
FNA, C, K; > I. macrospora Durieu — F, G, W]

Isoetes mattaponica L.J. Musselman & W.C. Taylor, Mattaponi River Quillwort. Cp (VA): tidal rivers; uncommon?
Apparently endemic to rivers flowing into the Chesapeake Bay. A diploid relative of . acadiensis. A diploid species (2n=22).
See Musselman, Taylor, & Bray (2001) for additional information on this species.

Isoetes melanopoda Gay & Durieu ex Durieu ssp. sylvatica Brunton & Britton, Eastern Blackfoot Quillwort. Pd (NC, SC,
VA), Cp (GA, SC): clay soils in low woods, seeps on sandstone or granitic rocks; rare (GA Special Concern, VA Rare). S. NJ
south (in the Piedmont and Coastal Plain) to sw. GA, s. and n. AL, and s. MS. A diploid species (2n=22), genotype=PP. [<I.
melanopoda — FNA, K, C, G, Z; < |. melanopoda — RAB (also see |. melanospora, 1. virginica, I. piedmontana)]

Isoetes melanospora Engelmann, Black-spored Quillwort. Pd (GA, SC): in pools on granite flatrocks; rare (US
Endangered, GA Endangered). A diploid species (2n=22). [=Z, S; < |. melanospora — FNA, K; < |. melanopoda — RAB]

Isoetes microvela Brunton. Cp (NC): banks of rivers in the outer Coastal Plain; rare. May-July (-September). See Brunton
& Britton (1998) for additional information. [=K]

Isoetes piedmontana (N.E. Pfeiffer) C.F. Reed, Piedmont Quillwort. Pd (GA, NC, SC, VA), Cp (GA): in seepage on
granitic flatrocks; uncommon (VA Rare). [=K, Z; < |. melanopoda — RAB; < I. virginica — C, F, FNA, G]

Isoetes riparia Engelmann ex A. Braun, Shore Quillwort. (VA Watch List). A tetraploid species (2n=44), apparently
derived from the southern I. engelmannii entity and I. echinospora (Hoot, Napier, & Taylor 2004). [< I. riparia— RAB, C, FNA
(also see |. saccharata); > I. riparia var. riparia— G, K; > I. riparia var. amesii (A.A. Eaton) Proctor — G, K; > I. riparia var.
robbinsii (A.A. Eaton) Proctor — G; > I. riparia var. reticulata (A.A. Eaton) Proctor — G]

Isoetes saccharata Engelmann. Cp (VA): {disentangle from I. riparia} [=K; <. riparia—C, FNA; = . riparia var.
palmeri (A.A. Eaton) Proctor — G]

Isoetes sp. 1. Pd (SC): pools on granite flatrocks; rare. Forty Acre Rock, Lancaster County, SC. Being worked on by W.C.
Taylor.

Isoetes sp. 3. Cp (VA): tidal marshes. A diploid relative of I. melanopoda. Being worked on by C. Caplen. A diploid
species (2n=22).

Isoetes tegetiformans Rury, Merlin's-grass. Pd (GA): in shallow pools on granite flatrocks; rare (US Endangered, GA
Endangered). Endemic to a few granite flatrocks in ne. GA, near the SC line. A diploid species (2n=22), genotype=TT. [=
FNA, K, Z]

Isoetes valida (Engelmann) Clute, Mountain Quillwort, Carolina Quillwort. Mt (NC, SC, VA): bogs (growing in
Sphagnum), pools, ponds; common (GA Special Concern). A diploid species (2n=22). Genotype=VV. [=K, Z; = I. caroliniana
(A.A. Eaton) N. Luebke — FNA; < I. engelmannii — RAB, C, W; = I. engelmannii A. Braun var. caroliniana A.A. Eaton — F, S]

Isoetes virginica N.E. Pfeiffer, Virginia Quillwort. Mt (VA), Pd (NC, SC?, VA): in woodland streams; rare (US Species of
Concern, VA Rare). July-September. See Brunton, Britton, & Wieboldt (1996) for additional information. [=C, K; <.
melanopoda Gay & Durieu ex Durieu — RAB; < |. virginica — C, F, FNA, G, W (also see |. piedmontana)]

Isoetes louisianensis Thieret, Louisiana Quillwort. S. AL, MS, and LA. [=FNA, K] {add to synonymy}
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Isoetes melanopoda Gay & Durieu ex Durieu ssp. melanopoda, Blackfoot Quillwort. S. IN, IL, and MO south to ne. LA;
perhaps represented eastward to c. TN and s. MS (the material ambiguous) (Brunton & Britton 2006). [<|. melanopoda — FNA,
K, C,G,Z]

Isoetes tenella Léman, Spiny-spore Quillwort. South to PA and NJ (Kartesz 1999). [=K; = I. echinospora Durieu — FNA;
> |. echinospora var. echinospora — F, G; > |. echinospora var. muricata (Durieu) Engelmann — C, F, G; > |. echinospora var.
braunii (Durieu) Engelmann — G; > |. muricata Durieu] {synonymy incomplete}

Isoetes tennesseensis N.T. Luebke & J.M. Budke. Endemic to Polk County, TN, near the North Carolina-Georgia state line,
in the Hiawassee River. An octoploid species. See Luebke & Budke (2003) for additional information. [<I. lacustris — FNA, K,
formerly misidentified as a southern disjunct population of I. lacustris]

Isoetes tuckermanii A. Braun, Tuckerman's Quillwort. South to MD (Kartesz 1999). A tetraploid species (2n-44),
apparently derived from hybridization of a northern I. engelmannii entity and an unknown or extinct species, Z (Hoot, Napier, &
Taylor 2004), genotype=NNZZ. [= FNA, K; < |. tuckermanii — C, F, G]

The following hybrids are known from our area, or nearby:

Isoetes xaltonharvillii Musselman & Bray [l. engelmannii x valida]. Known from Mountains, Piedmont, and Coastal Plain of
VA. [=K]

Isoetes xbruntonii Knepper & Musselman [I. engelmannii < hyemalis]. Known from Coastal Plain of VA. [=K]

Isoetes xfairbrothersii Montgomery & Taylor [l. engelmannii x macrospora]. Known from s. NJ. [=K]

Isoetes xcarltaylorii Musselman [l. engelmannii? x riparia]. Known from Coastal Plain of VA.

LYCOPODIACEAE Mirbel 1802 (Clubmoss Family)

A family of 10-15 genera and about 400 species. Lycopodiaceae, along with Selaginellaceae and Isoetaceae, now appear to be
only distantly related to other extant pteridophytes and seed plants (Pryer et al. 2001). The division of North American
Lycopodium into three or more genera has been strongly advocated by Wagner & Beitel (1992), Wagner & Beitel in FNA (1993),
Haines (2003a), and nearly all other recent authors. The traditionally broad Lycopodium appears to include a number of natural
groups which are strikingly different from one another and have constituted separate lineages for tens to hundreds of millions of
years. These natural groups are separable by numerous morphological, developmental, and anatomical characters, karyotype, and
inability to hybridize. Wagner & Beitel divide Lycopodium of our area into six genera in three subfamilies, as follows: Huperzia
in Subfamily Huperzioideae, Lycopodium and Diphasiastrum in Subfamily Lycopodioideae, and Lycopodiella, Palhinhaea, and
Pseudolycopodiella in Subfamily Lycopodielloideae. Haines (2003a) further divides Lycopodium into 3 genera:
Dendrolycopodium, Spinulum, and Lycopodium s.s. The reasoning behind this division is very strong, and it is here followed.
Profound differences in anatomy, morphology, reproduction, gametophyte morphology, and karyotype support this separation.
The chromosome numbers of our genera: Dendrolycopodium (x=34), Diphasiastrum (x=23), Huperzia (x=67, 68), Lycopodiella
(x=78), Lycopodium (x=34), Palhinhaea (x=55), Pseudolycopodiella (x=35), and Spinulum (x=34). @llgaard in Kramer & Green
(1990) and Wikstrom & Kenrick (2000) follow a somewhat broader coarse, recognizing 3 genera for our species (corresponding
to the subfamilies of Wagner & Beitel 1992), and recognizing as sections the genera of Wagner & Beitel (1992). Qllgaard states
that the "genera are very distinct, and also the sections within Lycopodiella and Lycopodium seem to represent ancient,
independent evolutionary lines." Wikstrom & Kenrick (2000, 2001) suggest that the phylogenetic separation of Lycopodium
(including Diphasiastrum) and Lycopodiella (including Pseudolycopodiella and Palhinhaea) occurred at least as long ago as the
early Jurassic (208 million years before present), and the divergence of Huperzia from Lycopodium and Lycopodiella still longer
ago. References: Lellinger (1985); Mickel (1979); Wagner and Beitel (1992); Beitel (1979); Snyder & Bruce (1986); Wagner &
Beitel in FNA (1993b); Ollgaard in Kramer & Green (1990); Wikstrom & Kenrick (2000, 2001); Ollgaard (1987); Haines
(2003a). Key based in part on Haines (2003a).

1  Leafy stems erect, simple or dichotomously branched, the ultimate branches vertically oriented; sporophylls like the sterile
leaves or only slightly reduced, in annual bands along the stem; vegetative reproduction by leafy gemmae near the stem
apex; [Subfamily HUPEIZIOIARAE] ..........coiiieiiiiieieieeee ettt ettt et se et e b sb et eseeseeseebeeseesensensensenis Huperzia

1 Leafy stems prostrate or erect, if erect then generally branched, the ultimate branches spreading (horizontal) or ascending;
sporophylls differing from sterile leaves, either broader and shorter, or more spreading, aggregated into terminal cones;
lacking vegetative reproduction by gemmae; [subfamily Lycopodioideae].

2 Leaves herbaceous, pale or yellow-green, dull, deciduous; principal leafy stems creeping (except erect and repeatedly
branched in Palhinhaea); rhizome dying back annually to an underground vegetative tuber at apex; spores rugulate; [of
wetlands, mostly on moist or wet sands or peats]; [subfamily Lycopodielloideae].

3 Upright shoots repeatedly branched; strobili nodding at the ends of the branches; [known to occur from se. SC
SOULIWATA] ..ttt ettt ettt ettt et e bt e st eseeseebees e b e s eneeseeseeseesessensessenseneeseeneesensensensens Palhinhaea
3 Upright shoots not branched; strobili erect on upright shoots; [widespread in our area].
4  Leaves of the prostrate stems 0.5-1.2 mm wide, ciliate-toothed or not toothed; leaves of the erect stem many,
overlapping, spiral; leaves of the strobilus (sporophylls) resembling leaves of the prostrate and upright stems
in size and shape; upright stems 1.5-15 mm in diameter (including the leaves)..........c.cccvoevrieunene Lycopodiella



LYCOPODIACEAE 31

4 Leaves of the prostrate stems 1.3-2.1 mm wide, not toothed; leaves of the erect stem few, not overlapping,
whorled; leaves of the strobilus (sporophylls) much reduced relative to leaves of the prostrate and upright
stems; upright stems 1.5-3 mm in diameter (including the leaves) ..........cccoeevevieieririeienens Pseudolycopodiella

2 Leaves rigid, bright to dark green, shiny, evergreen; principal leafy stems mainly erect, treelike, fanlike, or creeping (if
creeping, then the leaves with elongate, hyaline hair-tips); rhizome trailing, perennial; spores reticulate; [of uplands,
mostly in moist to dry soils].

5 Branches 1-5 mm wide (including the leaves), compressed to quadrangular, with 4 ranks of leaves; branching of
strobilus stalks diChOTOMOUS .........oouiiiiiiieiieii ettt Diphasiastrum

5  Branches 4-12 mm wide, terete (to somewhat compressed in Dendrolycopodium obscurum), with 6 or more ranks
of leaves; branching of strobilus stalks (when present), pseudomonopodial (falsely appearing to have a main axis
from which branches arise).

6  Strobili borne on elongate, sparsely leafy peduncles borne at the tips of leafy, ascending branches; leaves
with attenuate, hyaline RAIT-tPS ........cccveirieirieiieieieeeeeee ettt eseneas Lycopodium

6  Strobili sessile, borne directly above densely leafy portions of upright branches; leaves acuminate to acute.

7  Erect leafy stems 3-8 mm in diameter (including the leaves), treelike or fanlike, with a definite main
axis; leaves acute at the apex; horizontal shoots subterranean, without winter bud constrictions ...............
..................................................................................................................................... Dendrolycopodium
7  Erect leafy stems 10 mm or more in diameter (including the leaves), branched 1-4 x sub-dichotomously;
leaves with a 0.4-1.0 mm long stiff spinule; horizontal shoots at or near the ground surface, with winter
DUA CONSLIICLIONS ..vvuviviivieieiietieeieteete ettt ettt ettt ettt seereeteebe b e s essesaeseeseesessessessesseseeseesensenas Spinulum

Dendrolycopodium A. Haines 2003 (Tree-clubmoss)

A genus of 4 species, temperate and subarctic. Haines (2003a) makes the case for this genus as distinct from Lycopodium s.s. and
other relatives. References: Wagner & Beitel in FNA (1993b); Wagner, Beitel, & Moran (1989); Hickey (1977); Ollgaard in
Kramer & Green (1990); Haines (2003a)=Z.

1 Leaves of the main vertical axis spreading (30-90 degree angle to stem) in the vicinity of the lower lateral branches, prickly
to the touch; branchlets round in cross-section, the 6 ranks of leaves (2 lateral ranks, 2 adaxial ranks, and 2 abaxial ranks)
equal in length and spreading to ASCENAING..........ceiuirierieieieieee ettt sttt eae st eaeeas D. dendroideum

1 Leaves of the main vertical axis appressed (15-30 degree angle to stem) in the vicinity of the lower lateral branches, soft to
the touch; branchlets slightly to strongly dorsiventrally flattened in cross-section, the 6 ranks of leaves (4 lateral ranks, 1
adaxial rank, 1 abaxial rank) round or slightly to very unequal, the abaxial leaves more appressed and mostly shorter than (to
equal to) the spreading lateral leaves.

2 Abaxial leaves of the horizontal branchlets about one half to two thirds as long as the lateral leaves; leaves of the
abaxial and adaxial ranks generally appressed to the branchlet, the lateral 4 ranks spreading at a (27-) ca. 40 (-59)
degree angle from the branchlet, thus the branchlet and leaves together ca. 6-9 mm wide.........c.cccceeeeenenee. D. obscurum

2 Abaxial leaves of the horizontal branchlets about the same length as the lateral leaves; leaves of all the ranks spreading
ata (21-) ca. 27 (-36) degree angle from the branchlet, thus the branchlet and leaves together 3.5-6 (-7) mm wide..........
............................................................................................................................................................................ D. hickeyi

Dendrolycopodium dendroideum (Michaux) A. Haines, Tree Ground-pine, Round-branch Clubmoss, Prickly Tree-
clubmoss. Mt (NC, VA): openings, grassy balds, high elevation spruce-fir and northern hardwood forests; rare (NC Watch List,
VA Watch List). July-September. The northernmost of the L. obscurum complex, ranging from n. Québec and Newfoundland
west to AK, south to w. NC, MO, MN, SD, CO, MT, ID, and WA, also in Asia. [=Z; < Lycopodium obscurum var.
dendroideum (Michaux) D.C. Eaton — RAB, F, G; = Lycopodium dendroideum Michaux — FNA, K, W; < L. obscurum — C]

Dendrolycopodium hickeyi (W.H. Wagner, Beitel, & R.C. Moran) A. Haines, Pennsylvania Ground-pine, Hickey's Tree-
clubmoss. Mt (NC, VA): grassy balds, bog margins, forest openings; rare (NC Watch List, VA Watch List). July-September.
N. Québec and Newfoundland west to MN, south to NJ, w. NC, and n. IN. [=Z; < Lycopodium obscurum var. dendroideum
(Michaux) D.C. Eaton — RAB, F, G; = Lycopodium hickeyi W.H. Wagner, Beitel, & R.C. Moran — FNA, K; = Lycopodium
obscurum var. isophyllum Hickey — W; < L. obscurum — C]

Dendrolycopodium obscurum (Linnacus) A. Haines, Common Ground-pine, Flat-branched Tree-clubmoss. Mt, Pd (GA,
NC, SC, VA), Cp (NC, SC, VA): acidic forests; common (uncommon in Piedmont and Coastal Plain). July-September. The
southernmost of the L. obscurum complex, ranging from Nova Scotia and New Brunswick west to MI and WI, south to n. GA, n.
AL, and IN. [=Z; = Lycopodium obscurum Linnaeus — FNA, K; = Lycopodium obscurum var. obscurum — RAB, F, G, W; < L.
obscurum — C, S]

Diphasiastrum Holub 1975 (Flat-branched Clubmoss, Running Cedar)

A genus of about 15-20 species, mostly north temperate and subarctic. This group is sometimes treated as Lycopodium section
Complanata (@llgaard in Kramer & Green 1990, Gllgaard 1987, Wikstrom & Kenrick 2000). References: Wagner & Beitel in
FNA (1993b); Haines (2003a)=Z; Qllgaard in Kramer & Green (1990); Wikstrom & Kenrick (2000).
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1  Foliage dark green, not glaucous; horizontal branchlets 2-4 mm wide (including the leaves); branchlets without conspicuous
annual constrictions; rhizomes 0-1 cm deep (which can be determined by pulling up a single upright shoot — the depth to
rhizome is approximately the length of the white portion of the vertical stem); abaxial rank of leaves shorter than lateral
ranks (thus the branchlets flat in CrOSS-SECION) ........ciivieriiririeieeietietiee ettt ettt te et st ae s s ss s ereeresreseas D. digitatum

1 Foliage blue-green, glaucous; horizontal branchlets 1-2 mm wide (including the leaves); branchlets with conspicuous annual
constrictions; rhizomes (1-) 5-12 cm deep; abaxial rank of leaves as long as lateral ranks (thus the branchlets more-or-less
SQUATE 11 CTOSS-SECLION) .. .v.veuteuieutettetietertetesteseeseeseetessesseseeseeseeseese st ansaneeneeseeseeseasensansensaseeseeseesesensenseneeneeseeseanennan D. tristachyum

Diphasiastrum digitatum (Dillenius ex A. Braun) Holub, Common Running-cedar, Fan Ground- pine. Mt, Pd (GA, NC,
SC, VA), Cp (NC, SC, VA): dry to mesic forests and openings, especially common in disturbed sites, such as successional pine
forests; common. July-September. Widespread in e. North America. Hickey & Beitel (1979) and Holub (1975a & 1975b)
explain the nomenclatural decision to accept the epithet ‘digitatum’ over the more familiar 'flabelliforme.' [=FNA, Z; =
Lycopodium flabelliforme (Fernald) Blanch — RAB, S; = Lycopodium digitatum Dillenius ex A. Braun — C, K, W; = Lycopodium
complanatum Linnaeus var. flabelliforme Fernald — F, G]

Diphasiastrum tristachyum (Pursh) Holub, Blue Running-cedar, Ground-cedar. Mt (GA, NC, SC, VA), Pd (NC, VA), Cp
(VA): dry forests, glades, balds, barrens, forest openings; uncommon, rare in Piedmont and Coastal Plain (GA Special Concern,
SC Rare). July-September. Widespread in ne. North America, south in the mountains to nw. SC, ne. GA, and AL. [=FNA, Z; =
Lycopodium tristachyum Pursh — RAB, C, F, G, K, S, W]

Diphasiastrum xhabereri (House) Holub [D. digitatum x tristachyum; is known from widely scattered localities in our area.
[= FNA, Z; = Lycopodium x habereri House — K]

Huperzia Bernhardi (Firmoss, Clubmoss)

A genus of about 10-15 species, north temperate and arctic (and tropical mountains of Asia). Within the Lycopodiaceae,
Huperzia has "an isolated position", basal to the remainder of the family, and is sometimes separated in a separate family, the
Huperziaceae (Haines 2003a). References: Wagner & Beitel in FNA (1993b); Haines (2003a)=Z; Qllgaard in Kramer & Green
(1990); Wikstrom & Kenrick (2000).

Identification notes: Several hybrids are known from our area; they usually occur in intermediate habitats (such as in thin soil at
the base of cliffs) and generally are found in proximity to both parents, but sometimes occur in the absence of one or both
parents. Hybrids can be recognized by their intermediate morphology.

1 Leaves oblanceolate, the apical portion toothed with 1-8 large, irregular teeth; leaves 6-15 mm long, 1.0-2.5 mm wide;
stomates on lower leaf surface only (visible at 10x or preferably 20-40x magnification); spores 23-29 um in diameter;
[MAINLY OF FOTEST SOTIS] 1.vvruvetinieteuieteiietete ettt ettt ettt ettt ettt s et e st b et e e ebeseeseseesese e eseesase s esenseseseeseseasesensenaneas H. lucidula

1 Leaves lanceolate (awl-shaped), margins not toothed, or minutely toothed in the apical portion only with 1-3 low teeth;
leaves 3-9 mm long, 0.6-1.3 mm wide; stomates on both leaf surfaces (visible at 10x or preferably 20-40x magnification);
spores 29-38 um in diameter; [mainly of rock outcrops].

2 Leaves spreading, (3-) 5-9 mm long, ca. 1 mm wide, usually sparsely toothed; stomates relatively few on the upper leaf
surface (1-25 on each side of midrib); [of outcrops at low to medium elevations] ..........cccceeveeveeriereenuennnnne. H. porophila
2 Leaves ascending to spreading, 2-7.5 mm long, 0.6-0.8 (-1.0) mm wide, not toothed (though sometimes with minute,
single cell bumps); stomates relatively many on the upper leaf surface (30-90 on each side of midrib); [of high to
medium elevations].
3 Leaves dimorphic, those at the base longer and spreading wider from the shoot axis than those from the apical
portion of the plant; gemma-bearing branches borne throughout the apical portion of mature shoots; lateral leaves

0of 2emMmae 0.5-1.1 MM WIAE.....c..eruiiiiiiieiiitteietee ettt ettt et et sttt et e st sbte b enbesbeeneens H. appressa
3 Leaves relatively monomorphic; gemma-bearing branches, if present at all, borne in 1 pseudowhorl at the apex of
seasonal growth; lateral leaves of gemmae 1.3-2.5 mm Wide .......ccovveeririeinieinieiiniereeeeeeereee [H. selago]

Huperzia appressa (Desvaux) A. Love & D. Love, Appalachian Firmoss. Mt (GA, NC, VA): rock outcrops at high
elevations (very rarely at middle elevations), rarely also in seepage or along banks of small streams at high elevations, and in fens
(on hummocks); rare (NC Rare, VA Rare). June-August. N. Québec and Newfoundland west to Ontario, MI, and MN and south
along the Appalachians to w. NC, e. TN, and ne. GA. This species was named in 1992 as H. appalachiana (Beitel & Mickel
1992), but H. appressa (Desvaux) A. Love & D. Love is an older combination that applies to the same species (Haines 2003a).
Though morphologically only subtly differentiated from the circumboreal H. selago (for distinctions see Beitel & Mickel 1992;
Brunton, Wagner, & Beitel 1992; Haines 2003a), the case for the distinctness of H. appressa is confirmed by the production of
sterile (abortive-spored) hybrids where it co-occurs with H. selago. [= Z; = H. appalachiana Beitel & Mickel — FNA, K; <
Lycopodium selago Linnaeus — RAB, S, W; >< Lycopodium selago Linnaeus var. appressum (Desvaux) Petrovic — C, F; ><
Lycopodium selago var. selago — C, G]
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Huperzia lucidula (Michaux) Trevisan, Shining Firmoss, Shining Clubmoss. Mt (GA, NC, SC, VA), Pd (NC, VA), Cp
(VA): moist forests and ravines; common (uncommon in Piedmont and Coastal Plain). June-August. Widespread in ne. North
America, south to SC, TN, IN, IL, and MO. [=FNA, K, Z; = Lycopodium lucidulum Michaux — RAB, C, F, G, S, W]

Huperzia porophila (Lloyd & Underwood) Holub, Rock Clubmoss. Mt (GA, NC, SC, VA): rock outcrops and cliffs,
especially in the spray of waterfalls, at low to medium elevations; rare (GA Special Concern, NC Rare, SC Rare, VA Rare).
June-August. Centered in the sedimentary Central Appalachians, H. porophila ranges from ne. PA, WV, OH, and WI south to
NC, TN, nw. AL, and e. MO. Waterway (1986) clarified the distinctions between H. porophila and H. lucidula. [=FNA, K; =
Lycopodium porophilum Lloyd & Underwood — RAB, C, F, S, W; < Lycopodium selago var. patens (Palisot de Beauvois)
Desvaux — G, misapplied]

Huperzia selago (Linnaeus) Bernhardi ex Martius & Schrank, Northern Firmoss, is circumboreal, ranging south in North
America to NY, New England, and the Great Lakes region, and disjunct to OH. It could easily occur as a disjunct in our area,
and should be sought in the high mountains. [= FNA, Z; >< Lycopodium selago Linnaeus var. appressum (Desvaux) Petrovic —
C, F; >< Lycopodium selago var. selago — C, G; > Huperzia selago (Linnaeus) Bernhardi ex Martius & Schrank var. selago — K]

Huperzia xbartleyi (Cusick) Kartesz & Gandhi [H. lucidula x porophila] is reported for NC by Waterway (1986). This
hybrid can be told from its parents by the presence of stomates on both surfaces of the leaf (unlike H. lucidula), but their marked
lower density on the upper surface (unlike H. porophila). [=K, Z]

Huperzia xprotoporophila A. Haines [H. appressa x lucidula] may be expected at cliff bases on high elevation rocky
summits. It is known from Chimney Rock Park, Rutherford County (the lowest elevation occurrence of H. appressa in NC) and
from Roan Mountain, Mitchell County, and Grandfather Mountain, Avery County. This hybrid can be told from its parents by
the presence of stomates on both surfaces of the leaf (unlike H. lucidula), but their marked lower density on the upper surface
(unlike H. appressa). An additional useful character is the distribution of gemma-bearing branches: those of Huperzia appressa
are abundantly distributed throughout the apical portion of mature plants, while those of the hybrid are confined to 1 or 2
pseudowhorls at the apex of annual growth (i.e., there are large gaps between the pseudowhorls of gemma-bearing branches). [=
z]

Lycopodiella Holub 1964 (Bog Clubmoss)
(also see Pseudolycopodiella)

A genus of about 15-20 species, temperate and tropical. Additional research on this genus in our area is needed. Two fertile
tetraploid species were recently named from MI (Bruce, Wagner, & Beitel 1991), and additional cryptic or semicryptic species
may be found in the Southeastern Coastal Plain. This group is variously treated as genus Lycopodiella, or as Lycopodiella
section Lycopodiella (@llgaard in Kramer & Green 1990, Wikstrom & Kenrick 2000). References: Wagner & Beitel in FNA
(1993b); Oligaard in Kramer & Green (1990); Wikstrom & Kenrick (2000); Haines (2002, 2003a, 2003b)=Z.

Identification notes: Species of this genus are difficult to identify. They often grow together; it is not uncommon to find two or
more species at a single site in the Coastal Plain. Hybrids occur. Juvenile plants, resprouting in spring or after fire, are especially
difficult to identify. In contrast to the other species, Pseudolycopodiella caroliniana and, to a lesser degree, L. prostrata, are
dorsiventrally flattened (or apparently distichous), but it seems that juvenile sprouts of all species are somewhat flattened.

1 Leaves of the horizontal shoots entire (rarely those toward the shoot apex with a few teeth); horizontal shoots, excluding the
leaves, 0.5-0.9 (-1.0) mm in diameter; each horizontal shoot segment commonly producing a single upright shoot; [in our
area, a plant Of the MOUNTAINS].........ceeviieieieietictest ettt ettt ee et eteebe s e s esaesaeseesessessessesaesseseesesseesessessesseseans L. inundata

1 Leaves of the horizontal shoots toothed (except when inundated); horizontal shoots, excluding the leaves, 1.5-5.0 mm in
diameter; each horizontal shoot segment producing 2-6 upright shoots; [collectively primarily of the Coastal Plain, with
some disjunctions inland into the Piedmont and Mountains].

2 Fertile leaves (sporophylls) 2.9-5.0 (-5.2) mm long, appressed at maturity, entire or with short teeth < 0.3 mm long;
strobili 3-6 mm in diaMETEr At MALULTEY........oitieiiitiiieiiei ettt ettt sb ettt b et e s besstesbeeaneseeene L. appressa
2 Fertile leaves (sporophylls) 5.5-9 mm long, spreading, with 1-8 teeth per margin, some or all of the teeth exceeding 0.3

mm in length; strobili 10-20 mm in diameter at maturity.

3 Prostrate stems arching, not in contact with the ground (and rooting) all along their length, 8-11 mm wide
(including leaves), the stem (stripped of leaves) 2-4 mm in diameter; leaves of the prostrate stem of one size and
shape, spreading to ascending, 5-7 mm long, 0.5-0.7 mm wide; erect stems many, equally spaced along the
prostrate stems, progressively shorter and sterile toward the apex of the prostrate stems................ L. alopecuroides

3 Prostrate stems creeping, in contact with the ground (and rooting) all along their length, 12-19 mm wide
(including leaves), the stem (stripped of leaves) 1-2.2 mm in diameter; leaves of the prostrate stems dimorphic,
spreading to reflexed, the upper leaves smaller (4-5 mm long, 0.4-0.6 mm wide) than the lateral leaves (7-8 mm
long, 0.7-1.8 mm wide); erect stems few, clustered well behind the apex of the prostrate stems, mostly fertile and
SUDEQUAL T1 TENGEN ...ttt et e st ae et e s te e b e e seesbesseenbeenaenseennenseennenee L. prostrata

Lycopodiella alopecuroides (Linnaeus) Cranfill, Foxtail Clubmoss. Cp, Pd, Mt (GA, NC, SC, VA): savannas, seepages,
and other wet, sandy sites; common (rare in Mountains and Piedmont). July-September. Primarily Southeastern Coastal Plain:
se. MA south to FL and west to se. TX, and disjunct in the Cumberland Plateau of KY, TN, and VA, the Allegheny Mountains of
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WV (Morton et al. 2004), the e. Highland Rim of TN, and in ME (Haines 2001). [=FNA, K, Z; < Lycopodium alopecuroides
Linnaeus — RAB (also see L. prostrata); = Lycopodium alopecuroides Linnaeus — C, G, S, W]

Lycopodiella appressa (Chapman) Cranfill, Southern Bog Clubmoss. Cp, Pd (GA, NC, SC, VA), Mt (GA, NC, SC):
savannas, seepages, bogs; common (rare in Mountains and Piedmont). July-September. Primarily Southeastern Coastal Plain:
se. Newfoundland and MA, south to FL, west to OK, AR, and TX, and disjunct in the mountains of KY, TN, NC, and in sw. MIL.
[=FNA, K, Z; = Lycopodium appressum (Chapman) Lloyd & Underwood — RAB, C, S, W; = Lycopodium inundatum Linnacus
var. bigelovii Tuckerman — F, G]

Lycopodiella inundata (Linnaeus) Holub, Northern Bog Clubmoss. Mt (NC, VA): gravelly or sandy seepage areas in bogs
at middle to high elevations; rare (NC Rare, VA Rare). July-September. A circumboreal species, ranging south in the
Appalachians to NC, where it was first found in 1986 (Weakley, in prep.). [=FNA, K, Z; = Lycopodium inundatum Linnaeus —
C, W; = Lycopodium inundatum var. inundatum — F, G]

Lycopodiella prostrata (Harper) Cranfill, Featherstem Clubmoss, Prostrate Bog Clubmoss. Cp (GA, NC, SC); Pd (GA):
savannas, seepages; uncommon. July-September. A Southeastern Coastal plain endemic: se. NC south to FL and west to TX.
[=FNA, K; < Lycopodium alopecuroides — RAB; = Lycopodium prostratum Harper — C, S]

All pairwise combinations of sympatric species form fertile hybrids (only L. inundata and L. prostrata are entirely allopatric and
not known to hybridize). The following hybrids should be expected where the parents grow together. Which occur in our area is
uncertain at present.

Lycopodiella alopecuroides x appressa. [= Lycopodiella xcopelandii (Eiger) Cranfill — K, Z; Lycopodium xcopelandii
Eiger]

Lycopodiella alopecuroides x inundata. [= Lycopodiella xrobusta (R.J. Eaton) A. Haines — Z]. See Haines (2002) for
additional information.

Lycopodiella alopecuroides x prostrata. [= Lycopodiella xbrucei Cranfill — K; = Lycopodium xbrucei (Cranfill) Lellinger]
Lycopodiella appressa x inundata. [Lycopodiella xgilmanii A. Haines — Z]. Earlier tentative reports of Lycopodiella
margueritiae J.G. Bruce, W.H. Wagner, & Beitel for the Mountains of Virginia are apparently based on this hybrid. See Haines
(2003a, 2003b) for additional information. [= Lycopodiella margueritiae J.G. Bruce, W.H. Wagner, & Beitel — K, misapplied; =
Lycopodiella xgilmanii A. Haines — Z]

Lycopodiella appressa x prostrata.

Lycopodium Linnaeus 1753 (Running Clubmoss)
(also see Dendrolycopodium, Diphasiastrum, Huperzia, Lycopodiella, Palhinhaea, Pseudolycopodiella, and Spinulum)
A genus of 5-10 species, mainly temperate and subarctic. The prospective fractionation of Lycopodium has resulted in the
creation of more natural genera, more comparable to those in other groups of plants. References: Wagner & Beitel in FNA

(1993b); Wagner, Beitel, & Moran (1989); Hickey (1977); Qllgaard in Kramer & Green (1990); Haines (2003a)=Z.

1 Strobili 2-5, borne on alternate "pedicels" branching from the central "peduncle"; leaves 4-6 mm, spreading to loosely

ASCEIIAIIE .ttt ettt ettt et ettt e s et e s e e et e st et e st se st s et easeses e s e et s e s et ek en s e s es s e st s e Rt et ek et e R e nt et ent s eneesese s enentesentanas L. clavatum
1 Strobili 1 (rarely 2, if then, the 2 strobili not on separate "pedicels," but sessile at the top of the "peduncle"); leaves 3-5 mm
10ng, ASCENAING tO APPIESSE. ... cueeuieuietieti ittt ettt ettt ettt ettt et et e et eaeese e b e ebe b eneeseenteseebeesensansenseneeseeseeseseneensenis [L. lagopus]

Lycopodium clavatum Linnaeus, Running Clubmoss. Mt (GA, NC, SC, VA), Pd, Cp (VA): openings, balds, roadbanks,
open forests; uncommon (rare in Piedmont and Coastal Plain) (GA Special Concern). July-September. Circumboreal, south in e.
North America along the Appalachians to NC and n. GA. [= RAB, FNA, K, W, Z; < L. clavatum — C (also see L. lagopus)]; = L.
clavatum var. clavatum — F, G, S]

Lycopodium lagopus (C. Hartman) G. Zinserling ex Kuzeneva-Prochorova ranges south to c¢. PA (Rhoads & Klein 1993)
and Tucker County, in e. WV (Gottlieb 2002). [=FNA, K, Z; < L. clavatum — C; > L. clavatum Linnaeus var. monostachyon
Greville & Hooker — F, G; > L. clavatum var. megastachyon Fernald & Bissel — F, G; > L. clavatum var. brevispicatum Peck —
F]

Palhinhaea Vasconcellos & Franco 1967 (Nodding Clubmoss)

A genus of 10-15 species, tropical and subtropical. This group is variously treated as the genus Palhinhaea or as Lycopodiella
section Campylostachys (@llgaard in Kramer & Green 1990, Wikstrom & Kenrick (2000). References: Wagner & Beitel in
FNA (1993b); Qllgaard in Kramer & Green (1990); Wikstrom & Kenrick (2000).

Palhinhaea cernua (Linnaeus) Vasconcellos & Franco, Nodding Clubmoss, Staghorn Clubmoss. Cp (GA, SC): wet
savannas, disturbed moist areas; uncommon (rare in SC). This species is pantropical, occurring in the both the Neotropics and
the Paleotropics. Its occurrence in our area may be adventive. [= FNA; =? Lycopodiella cernua (Linnaeus) Pichi Sermolli var.
cernua — K; = Lycopodium cernuum Linnaeus — S]
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Pseudolycopodiella Holub 1983 (Carolina Bog Clubmoss)

A genus of about 12 species, sub-cosmopolitan. This group has often been treated as section of Lycopodium (or of Lycopodiella);
it appears to warrant status as a genus separate from Lycopodiella. In addition to the morphologic distinctions, this species has
considerable anatomical differences, a different base chromosome number than the four species of Lycopodiella (x =35 vs. x =
78), and does not hybridize with Lycopodiella (Wagner & Beitel 1992). @llgaard in Kramer & Green (1990) and Wikstrom &
Kenrick (2000) retain it as Lycopodiella section Carolinianae. References: Wagner & Beitel in FNA (1993b); Haines
(2003a)=Z; Qllgaard in Kramer & Green (1990); Wikstrém & Kenrick (2000).

Pseudolycopodiella caroliniana (Linnaeus) Holub, Carolina Bog Clubmoss, Slender Clubmoss. Cp (GA, NC, SC, VA):
savannas, seepages; uncommon, rare in VA (VA Rare). July-September. This species occurs in se. North America, the West
Indies, and is widespread in the Southern Hemisphere; in North America, it ranges from MA south to FL and west to e. TX. [=
FNA, Z; = Lycopodium carolinianum Linnaeus — RAB, C, F, G, S; > Lycopodiella caroliniana (Linnaeus) Pichi Sermolli var.
caroliniana — K]

Spinulum A. Haines (Bristly Clubmoss)

A genus of 3 species, north temperate and subarctic. References: Wagner & Beitel in FNA (1993b); Wagner, Beitel, & Moran
(1989); Hickey (1977); Oligaard in Kramer & Green (1990); Haines (2003a)=Z.

Spinulum annotinum (Linnaeus) A. Haines, Stiff Clubmoss, Bristly Clubmoss. Mt (VA): high elevation hardwood or
coniferous forests; uncommon (NC Watch List). August-October. A circumboreal species, south in North America to NJ and
MN, and in the Appalachians to WV, sw. VA, and e. TN (Blount County). Two varieties have been considered to reach our area
in VA: var. acrifolium Fernald and var. annotinum. They are doubtfully distinct but need further study. This species was
reported for NC by Lellinger (1985) and FNA, and is apparently indicated as occurring in NC on the range map in Mickel (1979);
there is apparently no documentation for these reports, though the species occurs in Grayson County, VA, a county adjacent to
NC. There is also an old collection from the Great Smoky Mountains of TN. Its occurrence in NC is certainly plausible, and it
should be sought. [=Z; Lycopodium annotinum Linnaeus — C, FNA, K, W; > L. annotinum var. acrifolium Fernald — F, G; > L.
annotinum var. annotinum — F, G]

LYGODIACEAE C. Presl 1845 (Climbing Fern Family)

A family with a single genus and about 40 species, of tropical and temperate regions, particularly equatorial and south temperate.
Sometimes included in the Schizaeaceae, but the relationship is remote and unclear. References: Nauman in FNA (1993b).

Lygodium Swartz 1800 (Climbing Fern)
A genus of about 40 species, mostly tropical, with a few temperate species.

1 Sterile pinnae palmately lobed into 4-8 smooth to undulate lobes ...........ceeeeriirieiiinieiiirieiereeeee e L. palmatum
1 Sterile pinnae pinnately divided into NUMErous SEIrate PINMNUIES .........cceveeverrieierierierieeieeeseeeresreeeessesresseeaenns L. japonicum

*  Lygodium japonicum (Thunberg) Swartz, Japanese Climbing Fern. Cp, Pd (GA, NC, SC): disturbed areas; rare, introduced
from Asia. June-September. Rare in our area, but common and weedy in FL, the leaves (up to 30 m in length!) climbing into the
canopy of trees in swamp forests and other wet habitats. [= RAB, FNA, K, S]

Lygodium palmatum (Bernhardi) Swartz, American Climbing Fern, Hartford Fern. Mt (GA, NC, SC, VA), Pd, Cp (NC,
SC, VA): bogs, moist thickets, swamp forests, in strongly acid soils; uncommon (GA Special Concern, SC Rare, VA Watch
List). July-September. Widespread in e. North America, but uncommon or rare in most of its range. The species is perhaps most
common in the Cumberland Plateau of KY and TN. Garrison (1992) discusses two forms of the species, "one with long
appressed hairs scattered over the lower (abaxial) side of the sterile leaflets and the other relatively hair-free." The two forms
appear to be geographically differentiated, the pubescent form predominating south and west of Maryland, the glabrous form
occurring primarily in the Northeast. Both forms are present in our area. Further research is needed to determine the taxonomic
significance of this variation in pubescence. [= RAB, C, F, FNA, G, K, S, W]

MARSILEACEAE Mirbel 1802 (Water-clover Family)

A family of 3 genera and about 55-75 species, nearly cosmopolitan. References: Johnson in FNA (1993b); Kramer in Kramer &
Green (1990).

1 Leaves clover-like, the 4 cuneate, obovate or wedge-shaped leaflets borne at the summit of the petiole; sporocarps ovoid......
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...................................................................................................................................................................................... Marsilea
1 Leaves grass-like, linear, the leaf blade absent, the petiole narrowly winged; sporocarps spherical Pilularia

Marsilea Linnaeus 1753 (Water-clover)

A genus of 50-70 species, nearly cosmopolitan. References: Jacono & Johnson (2006)=Z; Johnson in FNA (1993b); Kramer in
Kramer & Green (1990); Knepper, Johnson, & Musselman (2002). Key based in part on Z and FNA.

Identification notes: The raphe is the portion of the peduncle adnate to the sporocarp. The peduncle ends in a blunt tooth, the
proximal tooth. Further up on the sporocarp is a second tooth, the distal tooth.

1 Leaves strongly bicolored (pale green towards the base of each of the 4 leaflets, darker green towards the tip); aquatic forms
with a swollen air bladder just Below the 1eaf...........cceoiiiiiiie e M. mutica
1 Leaves unicolored.
2 Roots present (1-3) between the nodes, as well as at the nodes.

3 Distal tooth 0.3-0.8 mm long; sporocarps 3.5-5.0 MM 10N .....c..ccvirimiiniiiiiiiinicecceereceeeeeeee M. minuta

3 Distal tooth absent or < 0.2 mm long; sporocarps 4.5-6.0 MM LONE......c..ccerveirireirieinieireereeneeiene M. quadrifolia
2 Roots present only at the nodes

4  Distal tooth absent or @ VEry LoW DUIMP........ccorviriiieiiieiiiicieieeee ettt enas [M. macropoda]

4  Distal tooth 0.4-1.2 mm long, sharply acute to pointed, often hooked..........cccovverrieerireenieirieeceee [M. vestita]

*  Marsilea minuta Linnaeus, Small Water-clover. Pd (GA): lakes and streams; rare, native of the Old World. Known in
North America from AL, FL, GA. [=FNA, Z; M. crenulata Desv.; M. crenata Presl]

*  Marsilea mutica Mettenius, Nardoo, Australian Water-clover. Cp, Mt (VA), Pd (GA, SC, VA): ditches, ponds; rare,
introduced from Australasia. Apparently spreading rapidly in VA. [=Z]

*  Marsilea quadrifolia Linnaeus, European Water-clover. Pd (NC): shallow water of artificial impoundment; rare; native of
Europe. Not seen fertile in NC. First reported for our area in 1992; sold in garden stores as an aquatic to be grown in water
gardens, and likely to be encountered more widely in the future. [=C, F, FNA, G, K]

*  Marsilea macropoda Engelmann ex A. Braun, Bigfooted Water-clover. AL, FL. Native of s. TX and Mexico. [=FNA, K,
Z]
*  Marsilea vestita Hooker & Greville, Hairy Water-clover. AL?, FL, MS. Native of w. North America. [= FNA, K, Z]

Pilularia Linnaeus 1753 (Pillwort)

A genus of 3-6 species, nearly cosmopolitan. References: Dennis & Webb (1981); Kramer in Kramer & Green (1990).
Identification notes: It lacks a leaf-blade, the 1-8 cm long petiole being narrowly winged, appearing rather like an Isoetes or
Juncus leaf. In vegetative condition, it may be recognized as a "fern" by the typical coiled ("fiddlehead") development of young
leaves. The primary rhizome produces individual "fronds" at nodes, a short rhizome branch at each node also produces "fronds."

Pilularia americana A. Braun, American Pillwort. Pd (GA, SC): vernal pools and seepage areas on granitic flatrocks; rare
(GA Special Concern). This peculiar plant has a puzzling distribution, being known from several disjunct regions: OR to s. CA;
NE to TX; AR; TN; and GA to SC. The fragmented distribution may be at least partly explainable by the inconspicuous nature
of the plant. First reported for SC in 1993 (J. Allison, pers. comm.). [= FNA, K, S]

ONOCLEACEAE Pichi Sermolli 1970

A family of 4 genera and 5 species, of north temperate regions. The family as here circumscribed is monophyletic and sister to
Blechnaceae (Smith et al. (2006). References: Smith et al. (2006)

1 Sterile leaves pinnate-pinnatifid, 6-25 dm tall, broadest toward the tip; fertile leaves 1-pinnate; veins free; rhizomes of 2
types, the slender, creeping rhizomes leafless, giving rise at intervals to extremely stout, vertical rhizomes which bear a

ClUSEET OF MAIY LEAVES......eeuietietiieitei ettt ettt ettt sttt s e et e bt eb e ebe s e e es e eseeseebees e b enseneeneeseeseesesansenseneeseeneesenes Matteucia
1 Sterile leaves pinnatifid, 2-10 dm tall, broadest near the base; fertile leaves 2-pinnate; veins netted; rhizomes all slender and
creeping, the leaves borne scattered along the ThiZOMmE ..........ccceviiiiiiiiiierieie e Onoclea

Matteuccia Todaro 1866 (Ostrich Fern)
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A genus of 1 species, north temperate in distribution. Two other species formerly included in Matteucia (or sometimes in
Onoclea) are better treated in the genus Pentarhizidium Hayata (Gastony & Ungerer 1997). References: Johnson in FNA
(1993b); Kramer et al. in Kramer & Green (1990).

Matteuccia struthiopteris (Linnaeus) Todaro var. pensylvanica (Willdenow) C.V. Morton, Ostrich Fern. Mt, Pd (VA):
alluvial forests and calcareous wetlands; rare (VA Rare). The species is circumboreal; the North American var. pensylvanica
ranges from Newfoundland west to AK, south to VA, MO, SD, and British Columbia. The North American var. pensylvanica is
separated from the Eurasian var. struthiopteris on the basis of its concolorous rhizome scales (vs. bicolorous scales) and less
truncate pinna lobes. Matteuccia stores starch in its persistent petiole bases. [= FNA, G; < M. struthiopteris — C, K; = Pteretis
pensylvanica (Willdenow) Fernald — F]

Onoclea Linnaeus 1753 (Sensitive Fern)

A genus of 1 species, of temperate e. North America and e. Asia. References: Johnson in FNA (1993b); Kramer et al. in Kramer
& Green (1990).

Onoclea sensibilis Linnaeus var. sensibilis, Sensitive Fern, Bead Fern. Mt, Pd, Cp (GA, NC, SC, VA): marshes, swamps,
wet disturbed places; common. May-June. The species ranges from Newfoundland west to MN and CO, south to FL, TX, and
CO; also in e. Asia. Var. sensibilis is North American; var. interrupta is Asian. The recognition of two varieties is supported by
molecular evidence. The genus is monotypic. The specific epithet and common name refer to the fact that the fronds wither at
the first touch of frost, not that they respond to touch. The peculiar fertile leaves (with their brown, beadlike, fertile pinnules) are
collected for use in dried arrangements. The expanded, persistent petiole bases store starch. [< O. sensibilis — RAB, C, F, FNA,
G, K, S, W]

OPHIOGLOSSACEAE (R. Brown) Agardh 1822 (Adder's-tongue Family)

A family of 7-8 genera and about 75-115 species. The Ophioglossaceae is only distantly related to the leptosporangiate ferns;
Pryer et al. (2004) indicate that it is most closely related to Psilotaceae. References: Wagner & Wagner in FNA (1993b);
Wagner in Kramer & Green (1990).

1 Sterile portion of the leaf simple, unlobed,; fertile stalks unbranched, the sporangia embedded in a linear spike.......................
............................................................................................................................................................................. Ophioglossum
1 Sterile portion of the leaf blade pinnate, pinnatifid, or more divided; fertile stalks branched, the sporangia sessile or stalked.
2 Fertile stalk joined to stalk of sterile leaf blade near the rhizome, far below the base of the leaf blade, and usually at or
below the surface of the ground; 1€aVeES EVEIZIEEN. .. .....cocuivviriiiieieieeietieteetee ettt sae s sesseneas Sceptridium
2 Fertile stalk joined to stalk of sterile leaf blade near the base of the leaf blade, far above the rhizome, and usually well
above the surface of the ground; leaves deciduous.
3 Sterile portion of the leaf blade 1-2-pinnate; plants usually < 20 cm tall; sterile blade fleshy in texture, 1-8 cm long

................................................................................................................................................................. Botrychium
3 Sterile portion of the leaf blade 3-pinnate or even more finely divided; plants (9-) 30-50 cm tall; sterile blade
herbaceous in texture, 10-40 CIM LOMNIE .....ccveviiriirieieieeee ettt sttt et beeeee Botrypus

Botrychium Swartz 1801 (Moonwort)
(also see Botrypus and Sceptridium)

A genus of 25-30 species, nearly cosmopolitan, but primarily temperate and concentrated in North America and e. Asia.
Botrychium as traditionally circumscribed to include Botrypus and Sceptridium is very heterogeneous (Hauk, Parks, & Chase
2003); I have here accepted the arguments of Hauk (1996), Hauk, Parks, & Chase (2003), and others recommending recognition
of the anciently divergent and molecularly and morphologically distinctive segregates as genera. References: Wagner in Kramer
& Green (1990); Hauk, Parks, & Chase (2003).

1 Sterile pinnae contracted at the base, thus cuneate or wedge-shaped; leaf blades pinnate to nearly simple, 1-6 cm long, 0.3-2
cm wide; pinna margins entire, the apices round; [section SIMPIEX].........ccooereiiiiiiiiineeeeee B. simplex var. simplex

1 Sterile pinnae (or pinnules of 2-pinnate blades) not contracted at the base, thus oblong or elongate; leaf blades pinnate,
pinnate-pinnatifid, or 2-pinnate, 1-8 cm long, 0.8-6 cm wide; pinna or pinnule margins entire, lobed, or incised, the pinna
apices round, obtuse, or acute; [section Lanceolatum].

2 Sterile pinnae apices obtuse to round at the apex, their segments (and undivided pinnae) about as long as wide, round,
obtuse, or truncate at the apex; leaf blade mostly short-petioled (rarely sessile), the petiole (0-) 1-3 cm long; leaf blade
pinnate to pinnate-pinNAtifid ............ooirieerireieeiee ettt B. matricariifolium

2 Sterile pinnae acute at the apex, their segments (and undivided pinnae) at least twice as long as wide, mostly lanceolate,
acute at the apex; leaf blade sessile, leaf blade pinnate-pinnatifid to 2-pinnate ...........ccceeeeieririenenienenieieseeeseeie e
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............................................................................................................................. B. lanceolatum var. angustisegmentum

Botrychium lanceolatum (S.G. Gmelin) Angstrom var. angustisegmentum Pease & A.H. Moore, Lanceleaf Moonwort,
Narrow Triangle Moonwort. Mt (NC, VA): forests and grassy balds; rare (NC Rare, VA Rare). July-August. Var.
angustisegmentum ranges from Newfoundland and Ontario south to VA, WV, NC, OH, MI, and MN, and in the Rocky
Mountains of Canada and MT. Var. lanceolatum is widespread in w. North America. The two varieties are genetically distinct
(Farrar & Wendel 1996). [= C, F, G, K, W; = B. lanceolatum ssp. angustisegmentum (Pease & A.H. Moore) R.T. Clausen —
FNA]

Botrychium matricariifolium (A. Braun ex Duwell) A. Braun ex W.D.J. Koch, Daisyleaf Moonwort. Mt (NC, VA): forests
(often successional) and old fields; uncommon (NC Rare). June-August. Newfoundland and Alberta south to NC, TN, KY, WV,
OH, IL, WI, MN, and ND. [=FNA, K, W; = B. matricariaefolium — F, G (orthographic variant); > B. matricariaefolium var.
matricariaefolium — C]

Botrychium simplex E. Hitchcock var. simplex, Least Moonwort. Mt (NC, VA): forests; rare (NC Rare, VA Rare). May-
June. Widespread in n. North America, from Newfoundland and British Columbia south to NJ, VA, NC, MI, IN, WL, IA, SD,
WY, CO,NM, UT, NV, and CA. Wagner & Wagner in FNA (1993b) discuss variation within B. simplex. Farrar & Wendel
(1996) indicate that 3 varieties of B. simplex have strong genetic divergence, comparable to that usually distinguishing species.
[=C,F, G; <B. simplex — FNA, K, W]

Botrypus Richard 1801 (Rattlesnake Fern)
A genus of 1-2 species, of North America (and depending on circumscription) Asia. References: Hauk, Parks, & Chase (2003).

Botrypus virginianus (Linnaeus) Holub, Rattlesnake Fern, Sang-find. Mt, Pd, Cp (GA, NC, SC, VA): in a wide range of
fairly dry, mesic, and wet forests, cove forests; common. April-June. Newfoundland and British Columbia south to FL and CA.
[= Botrychium virginianum (Linnaeus) Swartz — RAB, C, FNA, G, K, W; = B. virginianum var. virginianum - F; =
Osmundopteris virginiana (Linnaeus) Small — S]

Ophioglossum Linnaeus 1753 (Adder's-tongue)

A genus of about 25-30 species, nearly cosmopolitan, primarily tropical. References: Lellinger (1985); Wagner in Kramer &
Green (1990).

1 Underground stem globose, nearly spherical, 3-11 mm in diameter; fertile spikes commonly with a conspicuous, acute or
attenuate sterile portion (apiculum) at its apex; sterile blade 1-4 cm long, 0.5-2.5 cm wide, borne horizontally near the
GEOUN ...ttt ettt ettt st st eteeae et e s b e b esseseeseese et e ese s essesaesseseeseeseesessessesseseeseesees e se s esseseesseseereesesn O. crotalophoroides

1 Underground stem narrowly cylindrical or irregularly elongate, 2-4 mm in diameter; fertile spikes without a sterile portion at
the apex or the sterile portion inconspicuous; sterile blade 0.5-10 cm long, 0.2-5.5 cm wide, borne horizontally, ascending,
or vertically.

2 Sterile blade 0.2-1 cm wide, the polygonal venation areoles usually lacking both smaller areoles and free included

VEINLBLS ...ttt etttk ettt O. nudicaule
2 Sterile blade (0.5-) 1.2-5 cm wide, the polygonal venation areoles either with smaller areoles or with free included
veinlets.
3 Large areoles of the of the sterile blade subdivided into smaller areoles, further subdivided into smaller areoles and
free veinlets; sterile blade aPICUIALE ..........ooveuiiiieeieieieieeee e O. engelmannii
3 Large areoles of the sterile blade subdivided into smaller areoles, which lack free veinlets; sterile blade obtuse or
acute.
4  Sterile blade ovate-lanceolate, the base obtuse to nearly truncate, broadest < %4 of the way from the base to
the apex; primary areoles mostly > 2 mm wide, without included veinlets............ccccoeeuerrerennenne. O. petiolatum

4  Sterile blade ovate to elliptic, the base cuneate to obtuse, broadest between one quarter and one half of the
way from the base to the tip; primary areoles mostly <2 mm wide, with included veinlets.
5 Sterile blade elliptic, broadest near the middle, acute to attenuate at the base, pale green, dull,
herbaceous in texture; basal frond sheath membranaceous and ephemeral; spores 50-60 p in diameter.....

................................................................................................................................................. O. pusillum
5  Sterile blade ovate, broadest below the middle, obtuse at the base, dark green, shiny, firm in texture;
basal frond sheath leathery and tending to persist; spores 35-45 p in diameter................ O. pycnostichum

Ophioglossum crotalophoroides Walter, Bulbous Adder's-tongue. Cp (GA, NC, SC), Pd (GA): moist ditch banks and
grassy roadside flats; rare (or overlooked) north of GA. March-September. A Southeastern Coastal Plain species, ranging from
e. NC (Dare County) south to FL and west to TX; also in Mexico, the West Indies, Central America, and South America. [=
RAB, FNA, S; > O. crotalophoroides var. crotalophoroides — K; > O. crotalophoroides var. nanum Osten ex de Lichtenstein —
K]
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Ophioglossum engelmannii Prantl, Engelmann's Adder's-tongue, Limestone Adder's-tongue. Mt (GA, NC?, VA), Pd (GA):
dry barrens and glades over calcareous rocks, very rarely on granite; uncommon (GA Special Concern, VA Watch List). March-
June. W. VA, IN, IL, KS, and AZ south to FL and TX; also in Mexico and Central America. Ascribed to NC by Wagner &
Wagner in FNA (1993b), the documentation unknown. [=C, F, FNA, G, K, S, W]

Ophioglossum nudicaule Linnaeus f., Slender Adder's-tongue. Cp (GA, NC, SC), Pd (GA): lawns and other moist, grassy
areas; rare or overlooked. E. NC south to s. FL, west to TX; also in Mexico, the West Indies, Central and South America, Asia,
and Africa. First reported from NC by Thomas & Marx (1979). [= RAB, FNA, K; > O. dendroneuron E.P. St. John — S; > O.
mononeuron E.P. St. John — S; O. tenerum Mettenius — S]

Ophioglossum petiolatum Hooker, Long-stem Adder's-tongue. Cp (GA, NC, SC, VA): maritime wet grasslands, moist
ditch banks, and grassy roadside flats; rare or overlooked north of GA (NC Watch List, SC Rare, VA Rare). March-November.
Widespread in se. United States, from se. VA south to FL and west to TX and OK; also in the West Indies, Mexico, n. South
America, and Asia. First reported for NC by Thomas & Marx (1979). Wagner & Wagner in FNA (1993b) suggest that this
species is likely introduced in North America. [= RAB, FNA, K; > O. floridanum E. St. John — S]

Ophioglossum pusillum Rafinesque, Northern Adder's-tongue. Mt (NC?, VA): moist streamside meadow; rare (VA Rare).
March-July. Nova Scotia west to ND, south to VA, possibly NC, IN, and NE; and in the Pacific Northwest. [= FNA, K; = O.
vulgatum Linnaeus var. pseudopodum (Blake) Farwell — C, F; < O. vulgatum — G]

Ophioglossum pycnostichum (Fernald) A. & D. Love, Southern Adder's-tongue. Pd, Mt (GA, NC, SC, VA), Cp (NC, SC,
VA): bottomland forests, moist loamy soils of successional forests and old fields; uncommon (or overlooked) (SC Rare).
March-July. Fairly widespread in e. North America, mostly south of the Wisconsinan glaciation, from s. NJ, IN, IL, and s. MI
south to FL, MS, and e. TX. O. vulgatum (defined narrowly) is Eurasian. The best treatment of this complex is uncertain. [= W;
= 0. vulgatum Linnaeus var. pycnostichum Fernald — RAB, C, F; < O. vulgatum Linnaeus — FNA, G, K, S]

Sceptridium Lyon 1905 (Grape Fern)
A genus of ca. 14 species, nearly cosmopolitan. References: Hauk, Parks, & Chase (2003); Hauk (1996).

1 Sterile leaf 4-pinnate-pinnatifid, finely divided, the ultimate segments lacerate and linear, < 3 mm wide.............. S. dissectum
1 Sterile leaf 2-pinnate to 4-pinnate, not finely divided, the ultimate segments ovate or oblong, > 8 mm wide.
2 Sterile pinnae entirely divided into short, round or acute pinnules; lateral pinnules with an inconspicuous and poorly-
developed central vein; plant producing 1 or 2 leaves per season.
3 Sterile pinna and pinnule apices obtuse to acute (rarely round); ultimate segments mostly rounded at the base, not
fan-shaped, ovate or oblong; ultimate segments often crowded and overlapping ............c.ccceceevenennene. S. multifidum
3 Sterile pinna and pinnule apices round to obtuse; ultimate segments cuneate, rounded, or truncate at the base;
ultimate segments remote or overlapping.
4  Stalk of the basal sterile pinnae (10-) 15-70 mm long; roots irregularly ribbed, blackish; ultimate leaf
segments fan-shaped, obovate, longer than wide, pinnately veined, the midrib weakly developed; sporulating

AUGUSE-OCHODET ...ttt ettt ettt ae e et et e se st eseseesese s ese s et eseesesees et et esenseseneesenseseneesasn S. jenmanii
4 Stalk of the basal sterile pinnae 4-15 (-20) mm long; roots smooth, yellowish; ultimate leaf segments about as
long as wide, subflabellately veined, lacking a midrib; sporulating January-April ...................... S. lunarioides

2 Sterile pinnae (or their terminal portion) elongate (the sides often nearly parallel), entire to shallowly lobed, not divided
into pinnules; lateral pinnules with a conspicuous and well-developed central vein; plant producing 1 leaf per season.
5  Sterile pinna and pinnule apices obtuse to rounded (to somewhat acute); ultimate segments mostly ovate, narrowly
ovate, or oblong, mostly about 2x as long as broad or less; overwintering leaves green, not bronze......S. oneidense
5 Sterile pinna and pinnule apices acute; ultimate segments mostly oblong or lanceolate-oblong, often > 2% as long
as broad; overwintering leaves bronze (or green if covered by leaves).

6  Sterile blade mostly 2-pinnate, the segments sharply serrulate ..........c.ccceeeeririnenenernnieene S. biternatum
6 Sterile blade mostly 3-pinnate (or more divided, those forms keyed above), the segments entire to obscurely
SEITUIALE OF CIEMUIALE ......eeeviinretinietciitci ettt ettt ettt b et S. dissectum

Sceptridium biternatum (Savigny) Lyon, Southern Grapefern. Mt, Pd, Cp (GA, NC, SC, VA): moist forests, clearings, old
fields; common. August-October. MD, PA, s. IN, s. IL, and se. MO south to FL and e. TX. [= Botrychium biternatum (Savigny)
Underwood — RAB, C, FNA, K, S, W; = B. dissectum var. tenuifolium (Underwood) Farwell — F, G]

Sceptridium dissectum (Sprengel) Lyon, Cut-leaf Grape Fern, Dissected Grapefern. Mt, Pd, Cp (GA, NC, SC, VA): moist
forests, clearings, old fields; common (rare in Coastal Plain of NC, SC, and GA). August-October. Nova Scotia and Québec
west to Ontario and MI, south to FL and TX; also in the West Indies. The two forms have caused much confusion. In our area,
forma obliquum is much more common and widely distributed, often confused with B. biternatum. Forma dissectum is fairly
common in our area only in VA (rare in NC and SC), occurring primarily in the Mountains. The different distributions of the 2
forms suggest that further research is needed. [= Botrychium dissectum Sprengel — RAB, C, FNA, K, W; < B. dissectum var.
dissectum — F (also see S. oneidense); > B. dissectum var. obliquum (Muhlenberg ex Willdenow) Clute — G; > B. dissectum var.
dissectum — G; > B. dissectum — S; > B. obliquum Muhlenberg ex Willdenow — S]

Sceptridium jenmanii (Underwood) Lyon, Alabama Grapefern. Mt (GA, NC, SC, VA), Pd (GA, NC, SC), Cp (GA): moist
to dryish forests and disturbed areas; rare (NC Rare, VA Rare). August-October. VA and TN south to FL, AL, and e. LA; also
in the West Indies. This species probably arose as a hybrid between B. biternatum and B. lunarioides (Michaux) Swartz,
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followed by polyploidization, resulting in a fertile taxon functioning as a species. [= Botrychium jenmanii Underwood — C, FNA,
K, W; = B. alabamense Maxon — RAB, S]

Sceptridium lunarioides (Michaux) Holub, Winter Grapefern. Cp (GA, SC), Pd (GA, NC): old fields, pastures, young
forests; rare (NC Rare, SC Rare). January-April. W. NC and s. SC south to n. FL, and west to e. TX and se. OK. Wagner (1992)
proposes that B. lunarioides be treated in a new monotypic section, Hiemobotrychium, of Botrychium, subgenus Sceptridium.
The species is hard to spot, and all the more difficult to find because of its phenology; the leaves appear in late fall and die by
early spring. [= Botrychium lunarioides (Michaux) Swartz — RAB, FNA, K; = Holubiella lunarioides (Michaux) Skoda]

Sceptridium multifidum (S.G. Gmelin) M. Nishida, Leather Grapefern. Mt (NC, VA): grassy balds and high elevation
meadows; rare (NC Rare, VA Rare). August-September. Labrador and Alaska south PA, OH (and in the mountains to VA and
NC), IN, IL, IA, NE, CO, NM, and CA. [= Botrychium multifidum (S.G. Gmelin) Treviranus — C, FNA, K, W; > B. multifidum
var. multifidum — F, G; > B. multifidum var. intermedium (D.C. Eaton) Farwell — F, G]

Sceptridium oneidense (Gilbert) Holub, Bluntlobe Grapefern. Mt (NC, VA), Pd (VA): moist or boggy forests, bogs; rare
(NC Rare, VA Watch List). July-October. Local in occurrence from New Brunswick, Québec, and Ontario south to NC, TN,
KY, IN, and WI. Recent studies by Warren Hauk suggest that B. oneidense may not be distinct from B. dissectum. [=
Botrychium oneidense (Gilbert) House — RAB, C, FNA, K, W; < B. dissectum var. dissectum — F ("forma oneidense (Gilbert)
Clute — embarrassingly transitional"); = B. multifidum var. oneidense (Gilbert) Farwell — G]

OSMUNDACEAE Berchtold & J.C. Presl 1820 (Royal Fern Family)

A family of 1-3 genera and about 15-25 species. References: Lellinger (1985); Whetstone & Atkinson in FNA (1993b); Kramer
in Kramer & Green (1990); Yatabe, Nishida, & Murakami (1999).

Osmunda Linnaeus (Royal Fern, Cinnamon Fern, Interrupted Fern)

A genus of about 10 species (or if circumscribed more broadly as suggested by molecular phylogenetic analysis to include Todea
and Leptopteris, of 15-25 species), tropical and temperate (most diverse in e. and se. Asia and e. North America). References:
Lellinger (1985); Whetstone & Atkinson in FNA (1993b); Kramer in Kramer & Green (1990); Yatabe, Nishida, & Murakami
(1999).

Identification notes: Sterile plants of Osmunda cinnamomea are sometimes confused with Woodwardia virginica, which also
has rather coarse, pinnate-pinnatifid leaves and grows in similar wet, acid places. Osmunda is much coarser, has cinnamon tufts
of tomentum present in the axils of the pinnae (vs. absent), has the rachis greenish and rather fleshy in texture (vs. brown and
wiry), and bears fronds clumped or tufted from a massive, woody, ascending rhizome covered with old petiole bases (vs. fronds
borne scattered along a thick, horizontal, creeping rhizome).

1 Leaves bipinnate, each pinna fully divided into distinct pinnules, the larger pinnules 3-7 cm long and 0.7-2.0 cm wide;
spores borne on modified pinnae in the terminal portion of the leaf blade; veins mostly 2-forked; [subgenus Osmunda] .........
........................................................................................................................................................... O. regalis var. spectabilis

1  Leaves pinnate-pinnatifid, each pinna pinnatifid but not divided into distinct pinnules; spores borne either on separate,
modified, fertile leaves, or on modified pinnae in the middle of the leaf blade; veins mostly 1-forked.

2 Spores borne on modified pinnae in the middle of the leaf blade, pinnae above and below the fertile portion green and
leafy; sterile pinnae lacking a tuft of brown tomentum at the base; [subgenus OSMUNAA]..........c.ccveverierirerierieieeeiereiees
......................................................................................................................................... O. claytoniana var. claytoniana
2 Spores borne on separate, modified fertile leaves which (normally) lack green leafy portions; sterile pinnae with a
prominent tuft of brown tomentum at the base; [subgenus Osmundastrum].
3 Leaf surfaces and upper portion of the rachis not glandular..............c..ccccoeeeene. O. cinnamomea var. cinnamomea
3 Leaf surfaces and upper portion of the rachis densely glandular pubescent............ O. cinnamomea var. glandulosa

Osmunda cinnamomea Linnaeus var. cinnamomea, Cinnamon Fern. Cp, Pd, Mt (GA, NC, SC, VA): bogs, peatlands,
pocosins, wet savannas, floodplains, blackwater stream swamps; common. March-May. Labrador west to MN, south to FL, TX,
NM, Central America, and South America. The species also occurs in e. Asia, where generally treated as a separate variety.
"When the rbcL trees, the fossil and morphological evidences are all taken into account, it can be concluded that the extant
Osmunda cinnamomea has no closely related living species in Osmundaceae, and it has evolutionarily very static morphology
with no significant modification for more than 200 million years. Thus we can call extant OsSmunda cinnamomea a 'living fossil'
(Yatabe, Kishima, & Murakami 1999). [=C, F, K; < O. cinnamomea — RAB, FNA, G, S, W]

Osmunda cinnamomea Linnaeus var. glandulosa Waters, Glandular Cinnamon Fern. Cp (SC, VA), Mt (VA): acidic
seepage swamps, sphagnous seeps; rare (VA Rare). March-May. This taxon is poorly understood, but appears to be worthy of
taxonomic recognition. It is known from scattered locations in e. North America. [=F, K; < O. cinnamomea — FNA]

Osmunda claytoniana Linnaeus var. claytoniana, Interrupted Fern. Mt (GA, NC, SC, VA), Pd (VA), Cp (VA): upland
forests, woodlands, and balds, moist to rather dry; common (uncommon in Piedmont, rare in Coastal Plain). March-June.
Newfoundland west to MN, south to n. GA, TN, and AR; another variety occurs in e. and sc. Asia. [= C, F; < O. claytoniana —
RAB, FNA, G, K, S, W]
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Osmunda regalis Linnaeus var. spectabilis (Willdenow) A. Gray, Royal Fern. Cp, Mt, Pd (GA, NC, SC, VA): bogs,
marshes (including tidal), moist forests, floodplains, swamp forests; common. March-June. Newfoundland west to
Saskatchewan, south to FL, TX, and Mexico; var. regalis is widespread in Eurasia, var. japonica is Japanese. [= RAB, C, F,
FNA, G, K, W; < O. regalis — S]

The hybrid Osmunda xruggii R. Tryon [O. claytoniana var. claytoniana x regalis var. spectabilis] is known from Giles County,
VA and one other historic population in CT. It has 2-pinnate sterile leaves, with the pinnules sessile. [=K]

POLYPODIACEAE Berchtold & J.C. Presl 1820 (Polypody Family)

A family of about 35-40 genera and 500-700 species, cosmopolitan, especially tropical. Here circumscribed to include
Grammitidaceae (including Micropolypodium). References: Smith in FNA (1993b); Smith et al. (2006); Hennipman, Veldhoen,
& Kramer in Kramer & Green (1990); Parris in Kramer & Green (1990).

1 Plants dwarf, the leave blades <5 cm long; [occurring only in permanently moist habitats, as in grottoes behind waterfalls] ...
....................................................................................................................................................................... Micropolypodium
1 Plants larger, the leave blades 7-30 cm long; [occurring in moist to dry habitats].
2 Leafblade densely scaly on the lower surface; rthizome 1-2 mm in diameter; leaf segment margins entire......... Pleopeltis
2 Leaf blade scaleless on the lower surface; rhizome 3-15 (-30) mm in diameter; leaf segment margins denticulate
(Polypodium) or entire (Phlebodium).
3 Venation highly reticulate, with 3-4 rows of areoles between the midvein and the margin; rhizome 8-15 (-30) mm

in diameter; leaf blade 10-50 CIN WIAE ......c.veiiviiieiieeie ettt et eeeaae e enes Phlebodium
3 Venation free or with a row of areoles between the midvein and the margin; rhizome 3-6 mm in diameter; leaf
D1AAE O CIM WIAE ..tttk Polypodium

Micropolypodium Hayata (Dwarf Polypody)

A genus of about 30 species, mainly of tropical America and e. and se. Asia. Micropolypodium has traditionally been considered
a part of a broadly circumscribed Grammitis, but has been re-circumscribed at the generic level by Smith (1992). Smith in FNA
(1993b) states that our species "probably warrants generic status under the name Micropolypodium Hayata, a primarily
neotropical genus with representatives in eastern Asia (Malaysia, China, Sikkim, Taiwan, and Japan)." References: Smith in
FNA (1993b); Massey et al. (1983); Smith (1992)=Z.

Micropolypodium nimbatum (Jenman) A.R. Smith, Dwarf Polypody. Mt (NC): on ceiling of grotto in spray cliff of
waterfall in humid gorge; rare (US Species of Concern, NC Endangered). Sporophytes (juvenile only) have been found at only a
single site in North America, in Macon County, NC. Gametophytes (and/or sporophytes) may be present at other spray cliffs in
the escarpment gorges of sw. NC or adjacent SC and GA. Other than this disjunct temperate-zone occurrence, the species is
known from Cuba, Jamaica, and Hispaniola. See Moran (1998) for an interesting discussion and overview of independent fern
gametophytes in e. North America. [=Z; = Grammitis nimbata (Jenman) Proctor — RAB, FNA, K]

Phlebodium (R. Brown) J. Smith 1841 (Golden Polypody)

A genus of 2-4 species, of tropical and subtropical regions of the Western Hemisphere. References: Hennipman, Veldhoen, &
Kramer in Kramer & Green (1990).

Phlebodium aureum (Linnaeus) J. Smith, Goldfoot Fern, Golden Polypody. Cp (GA, SC*): epiphytic on the old leaf bases
of Sabal palmetto, and rarely terrestrial on calcareous soils or masonry; rare (GA Special Concern). E. GA (Chatham County), a
county adjacent to the SC line) south to FL. Introduced and apparently established in SC (Beaufort, Jasper, Charleston counties)
via planting of palmettos from further south (P. McMillan, pers. comm. 2005). [= FNA, K, S; = Polypodium aureum Linnacus]

Pleopeltis Humboldt & Bonpland ex Willdenow 1810
(Shielded-Sorus Polypody)

A genus of about 50 species, primarily tropical. Windham (1993) makes a compelling case, based on morphological, chemical,
and molecular data, that the "scaly polypodies" (including the above taxon) are more closely related to Pleopeltis and should be
placed there, rather than in Polypodium. References: Windham (1993); Andrews & Windham in FNA (1993b); Hennipman,
Veldhoen, & Kramer in Kramer & Green (1990).
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Pleopeltis polypodioides (Linnaeus) E.G. Andrews & Windham ssp. michauxiana (Weatherby) E.G. Andrews & Windham,
Resurrection Fern, Scaly Polypody. Cp, Pd, Mt (GA, NC, SC, VA): on tree limbs and trunks (especially when leaning) and on
rocks; common (rare in n. VA). June-October. Ssp. michauxiana ranges from se. MD, IL, MO, and se. KS, south to s. FL and
TX; also in Mexico and Guatemala. Ssp. polypodioides ranges in the West Indies, Central America and South America. Four
additional varieties are tropical in Central America, South America, and Africa. [= FNA, K; < Polypodium polypodioides
(Linnaeus) Watt — RAB; = Polypodium polypodioides (Linnaeus) Watt var. michauxianum Weatherby — C, F, G, W; <?
Marginaria polypodioides (Linnaeus) Tidestrom — S]

Polypodium Linnaeus 1753 (Polypody)
(also see Phlebodium and Pleopeltis)

A genus of about 100 species, cosmopolitan. References: Haufler et al. in FNA (1993b); Haufler, Windham, & Rabe (1995)=Z;
Haufler & Windham (1991); Bryan & Soltis (1987); Kott & Britton (1982); Hennipman, Veldhoen, & Kramer in Kramer &
Green (1990); Cusick (2002).

Identification notes: The two species are somewhat cryptic, and the relatively frequent triploid backcross makes field
identification still more problematic. Individuals not identified to species may be referred to as "Polypodium virginianum
complex."

[Note: three leads]

1  Leafblade averaging 5.8 cm wide (range of 3.2-8.2 cm), widest at the base, thus the blade elongate-deltoid in outline;
rhizome scales averaging 1.1 mm wide, mostly golden brown throughout; paraphyses (sporangiasters) usually > 40 per sorus
(range of 25-120); leaves mostly lobed to apex, without an attenuate, unlobed tip ..........ccoeeeeieiiirenieninen. P. appalachianum

1 Leaf blade averaging 4.5 cm wide (range of 3.0-5.8 cm); blade widest near the middle, thus the blade oblong to narrowly
lanceolate in outline; rhizome scales averaging 1.5 mm wide, mostly brown, with a dark central stripe; paraphyses
(sporangiasters) usually < 40 per sorus (range of 7-69); leaves mostly with an attenuate, unlobed tip............... P. virginianum

1 Characters intermediate; spores abortive P. xincognitum

Polypodium appalachianum Haufler & Windham [P. virginianum complex], Appalachian Rockcap Fern. Mt (GA, NC, SC,
VA): moist rocks at low to high elevations, especially in ravines, on north-facing outcrops, and in other moist sites; uncommon.
June-October. Newfoundland west to e. Ontario, south to n. GA and n. AL; nearly restricted to the Appalachian Mountains. Its
chromosome complement can be symbolized as AA. It is one parent of P. virginianum. [=FNA, K, Z; < P. virginianum — RAB,
C,F, S, W, in part; < P. vulgare Linnaeus var. virginianum (Linnaeus) Eaton — G, in part]

Polypodium virginianum Linnaeus [P. virginianum complex], Common Rockcap Fern. Mt, Pd (GA, NC, SC, VA), Cp
(NC, SC, VA): moist rocks; common (rare in Coastal Plain). June-October. Haufler and Windham (1991) indicate that the
tetraploid cytotype (P. virginianum) of the P. virginianum complex is an allotetraploid derivative of the sterile hybrid of the
diploid occurring in our area (P. appalachianum) and another diploid with a boreal distribution (P. sibiricum Siplivinsky).
Electrophoretic evidence supports this finding (Bryan & Soltis 1987, Haufler, Windham, & Rabe 1995). Thus, Polypodium in
our area is another classic example of the reticulate evolution of pteridophytes, and the cytotypes must be treated as species and
given names. Unfortunately, the two species are somewhat cryptic, and the relatively frequent triploid backcross makes field
identification still more problematic. Individuals not identified to species may be referred to as "Polypodium virginianum
complex." The chromosome complement of P. virginianum can be symbolized as AASS. [=FNA, K, Z; < P. virginianum —
RAB, C, F, S, W (also see P. appalachianum); < P. vulgare Linnaeus var. virginianum (Linnacus) Eaton — G (also see P.
appalachianum)]

Polypodium xincognitum Cusick is the triploid hybrid [P. appalachianum x virginianum]. It is rather frequent; there is
some evidence that it may reproduce successfully via apogamous spores. It is best recognized by the spores, which are irregular
in size and shape. Morphologically, it tends to intermediacy between the two parents, but can closely resemble either. Its
chromosome complement can be symbolized AAS.

PSILOTACEAE Kanitz 1887 (Whiskfern Family)
A family of 2 genera and 4-12 species, pantropical and warm temperate. References: Lellinger (1985); Thieret in FNA (1993b);
Kramer in Kramer & Green (1990).
Psilotum Swartz 1800 (Whiskfern)
A genus of 2-3 species, tropical and warm temperate. Psilotum lacks roots and true leaves. Other than the Australasian genus
Tmesipteris, Psilotum has no close living relatives, and the 2 genera are usually considered to comprise a distinct class (Wagner

1977). The stem is chlorophyllose. Fungal cells interspersed in the outer layers of the rhizome aid in the absorption of nutrients.
References: Lellinger (1985); Thieret in FNA (1993b); Kramer in Kramer & Green (1990).
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Identification notes: The stiff, dichotomously-branched habit of Psilotum is unmistakable.

Psilotum nudum (Linnaeus) Palisot de Beauvois, Whiskfern. Cp (GA, NC, SC), Pd* (NC): in moist bottomland forests, on
soil, stumps, and tree bases, along building foundations (where introduced); rare (GA Special Concern, NC Rare, SC Rare).
April-September. S. SC south to s. FL, west to e. TX, disjunct (and apparently native) in ne. NC (Perry & Musselman 1994),
rarely naturalized around buildings in ¢. NC; also in sw. United States and in the tropics of Central and South America, Africa,
and Asia. [=RAB, FNA, K, S]

PTERIDACEAE Reichenbach 1837 (Maidenhair Fern Family)

A family of about 40 genera and about 1000 species. This family may be further subdivided, into families Adiantaceae
(Adiantum), Cheilanthaceae (Cheilanthes, Notholaena, Astrolepis, Pellaea, Cryptogramma), and Pteridaceae (Pteris). Here
circumscribed to include Vittariaceae (see Smith et al. 2006). References: Lellinger (1985); Windham in FNA (1993b); Tryon,
Tryon, & Kramer in Kramer & Green (1990); Kramer in Kramer & Green (1990); Crane (1997).

I GamEtOPRYLES ONLY PIESENL.......cuveuiiuietiititiieiietieteeteetet et ettt eteeteste st esteseeseesassessesseseesessessensensensenseseeseesesessensensenseseesensens Vittaria
1 Sporophytes present
2 Leaves linear, 10-60 cm long and 1-3 mm WId€ .........ccccieirviriirieieiiiietisieieeeeete ettt s e e s seeresseenas Vittaria

2 Leaves not linear, dissected, > 20 mm wide.
3 Sori round or oblong, distinct and separate along the pinnule margins; leaves bright-green, glabrous, herbaceous,
delicate, and flexible; [subfamily ADIANTOIARAE].........ceiiriiiieieieee et Adiantum
3 Sori continuous along the pinnule margins; leaves mostly dark-green or glaucous, often pubescent, coriaceous,
tough, and stiff.
2 Leaves strongly dimorphic, the fertile leaves obviously longer than the sterile and with narrow elongate
ultimate segments; [subfamily Cheilanthoideae] ............coovveveiiiiiiiriiccceeeeeee [Cryptogramma]
2 Leaves essentially monomorphic.
3 Leaves 2-5-pinnate, the ultimate leaf-segments 1-4 (-8) mm long, more-or-less densely hairy (glabrous
in Cheilanthes alabamensis) or covered on the undersurface with a whitish powder; [subfamily

Cheilanthoideae].

4  Lower leaf surfaces covered with whitish powder, otherwise glabrous or sparsely pubescent............
................................................................................................................................... [Argyrochosma]

4 Lower leaf surfaces pubescent (or glabrous in Cheilanthes alabamensis), never with conspicuous
WHILISH POWAET ...ttt ettt sae b saeneas Cheilanthes

3 Leaves 1-2-pinnate, the ultimate leaf-segments 8-100 mm long, glabrous or sparsely and
inconspicuously hairy.
5  Leaf undersurface densely covered with stellate and ciliate scales; [subfamily Cheilanthoideae]......

............................................................................................................................................. Astrolepis
5 Leaf undersurface glabrous or with non-stellate scales.

6  Rachis dark-brown or purple; [subfamily Cheilanthoideae]............cccooveveieneiinininnne. Pellaea

6  Rachis green or tan; [subfamily Pteridoideae] .........cocccoveiriennerineineicceeeree Pteris

Adiantum Linnaeus 1753 (Maidenhair Fern)

A genus of 150-200 species, nearly cosmopolitan. References: Paris in FNA (1993b); Tryon, Tryon, & Kramer in Kramer &
Green (1990).

1 Petiole and rachises roughly pubescent; [rare introduction]...........c.cceeerierierieirineneiei et A. hispidulum
1 Petiole and rachises glabrous; [collectively common natives].
2 Leaves longer than broad, pinnately divided, with a main central axis, not fanlike; ultimate segments rhombic, about as
long as broad to slightly longer than broad.............cc.ccveieiiiiriiieieiceee e A. capillus-veneris
2 Leaves broader than long, dichotomously divided at the summit of the petiole, the two main branches pedately
branched, fanlike; ultimate segments oblong, > 2x as long as broad.

3 Ultimate segments at middle of penultimate divisions usually > 3.2x as long as broad, the apices with sharply
denticulate, angular lobes, these lobes separated by deep sinuses 0.6-4 mm deep; segment stalks 0.2-0.9 (-1.3) mm
long; [disjunct in se. PA on serpentine from a generally more northern and western distribution]...... [A. aleuticum]

3 Ultimate segments at middle of penultimate divisions usually < 3.2x as long as broad, the apices with rounded,
crenulate, or crenate-denticulate lobes, these lobes separated by shallow sinuses 0.1-2.0 (-3.7) mm deep; segment
Stalks 0.5-1.5 (-1.7) MM LONG ...viiviiiiiiiciieiieieeiet ettt ettt st sb e eseebe s b seseessesaeseeseesessesnes A. pedatum

Adiantum capillus-veneris Linnaeus, Venus'-hair Fern, Southern Maidenhair. Cp (GA, NC, SC), Mt (GA, VA): moist
calcareous rocks, in the Coastal Plain of NC and SC on "marl" (coquina limestone), in the mountains of VA (formerly) on
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limestone, in the Coastal Plain adventive on lime mortar of old buildings and walls (as in Wilmington and Fayetteville, NC); rare
(NC Rare, VA Rare). June-July. Widespread on several continents, in e. North America largely southern in distribution, from e.
NC, w. VA, MO, CO, UT, and CO south; also disjunct in SD and British Columbia, and in Mexico, the West Indies, tropical and
warm temperate portions of Central and South America, Eurasia, and Africa. There is some question whether North American
plants are conspecific with those in the Old World (Paris in FNA 1993b). [=RAB, C, F, FNA, G, K, S, W]

*  Adiantum hispidulum Sw., Rough Maidenhair, Garden Maidenhair. Cp (GA): stone walls; rare, introduced from Asia.
Reported for GA (FNA, Kartesz 1999). [=FNA, K, S]

Adiantum pedatum Linnaeus, Northern Maidenhair. Mt, Pd (GA, NC, SC, VA), Cp (GA, NC, VA): moist forests and
cliffs, especially in seepage; common (uncommon in Piedmont, rare in Coastal Plain). June-August. Widespread in e. United
States, from Nova Scotia and New Brunswick west to Ontario and MN, south to GA, AL, MS, LA, and OK. [=RAB, FNA, G,
K, S, W; = A. pedatum ssp. pedatum — C; = A. pedatum var. pedatum — F]

Adiantum aleuticum (Ruprecht) Paris is disjunct on serpentine in se. PA and MD (FNA). It occurs as well at scattered
locations in ne. and w. North America, from s. AK south to s. CA, AZ, and Mexico (Chihuahua). [= FNA, K; = A. pedatum
Linnaeus ssp. calderi Cody — C; = A. pedatum Linnaeus var. aleuticum Ruprecht — F]

Argyrochosma (J. Smith) Windham 1987 (Powdery Cloak Fern)

A genus of about 20 species, of s. North America, Central America, South America, and the West Indies. Traditionally treated as
a component of Notholaena (or sometimes Pellaea) (Tryon, Tryon, & Kramer in Kramer & Green 1990), but best recognized as a
separate genus (Windham in FNA 1993b, Windham 1987, Gastony & Rollo 1998). Molecular studies show that this group is
more closely related to Pellaea and Astrolepis than to Notholaena. References: Windham in FNA (1993b); Windham (1987);
Tryon, Tryon, & Kramer in Kramer & Green (1990); Gastony & Rollo (1998).

Argyrochosma dealbata (Pursh) Windham occurs on calcareous rocks east to AR and KY. It has leaves 3-5-pinnate, the
small ultimate segments covered below with a whitish powder. [= FNA, K; = Notholaena dealbata (Pursh) Kunze — C, F, G; =
Cheilanthes dealbata Pursh; = Pellaea dealbata (Pursh) Prantl]

Astrolepis D.M. Benham & Windham 1992 (Star-scaled Cloak Fern)
A genus of about 8 species, of s. North America, Central America, South America, and the West Indies. This group of species
has traditionally been placed either in Notholaena or Cheilanthes, but is best recognized as a separate genus, more closely related
to Argyrochosma, Pellaea, and Cheilanthes than to Notholaena (Gastony & Rollo 1998) References: Benham & Windham in

FNA (1993b); Tryon, Tryon, & Kramer in Kramer & Green (1990); Gastony & Rollo (1998).

1 Scales of the upper leaf surface dense and usually persistent; largest pinnae asymmetrically lobed or entire; [rare eastern

diSJUNCE KNOWIN fIOM AT ....iniitiieiiiieiet ettt ettt ettt ettt s e et e s et et e b enesse st eseseesenessesensenanens [A. integerrima]
1 Scales of the upper leaf surface sparse and usually deciduous; largest pinnae usually symmetrically lobed; [rare eastern
diSjunct KNOWN fTOM GA ....c.oouiiiiiieiee ettt ettt ettt ettt ettt st e b st st st aeebe e nes A. sinuata ssp. sinuata

Astrolepis sinuata (Lagasca ex Swartz) D.M. Benham & Windham ssp. sinuata, Wavy Cloak-fern. Pd (GA): granitic
outcrops and boulders; rare (GA Special Concern). TX west to AZ, south into Central and South America; disjunct in GA. Its
leaves are pinnate-pinnatifid, with 30-60 pairs of pinnae. [= FNA, K; Cheilanthes sinuata (Lagasca ex Swartz) Domin;
Notholaena sinuata (Lagasca ex Swartz) Kaulfuss]

Astrolepis integerrima (Hooker) D.M. Benham & Windham occurs as a disjunct on Ketona dolomite in c¢. AL (Bibb
County). Its primary distribution is in sw. United States and Mexico. This taxon is apparently an apogamous triploid derived
from Astrolepis cochisensis (Goodding) D.M. Benham & Windham and an unknown taxon. [=FNA; = Astrolepis xintegerrima
—K; = Cheilanthes integerrima (Hooker) Mickel; = Notholaena integerrima (Hooker) Hevly]

Cheilanthes Swartz 1806 (Lip-fern)
(also see Argyrochosma, Astrolepis)

A genus of about 150 species, primarily in the Western Hemisphere. References: Lellinger (1985)=Z; Windham & Rabe in FNA
(1993b); Tryon, Tryon, & Kramer in Kramer & Green (1990); Gastony & Rollo (1998).

1 Leaf surfaces glabrescent; ["Cheilanthes alabamensis group"] ........ccccoeevvevieieieiiinecieecee e Ch. alabamensis
1 Leaf surfaces pubescent (tomentose, villous, or lanose).
2 Petiole and rachis with a mixture of flattened scales (in C. tomentosa these very narrow and superficially mistakable for
hairs) and jointed hairs (as seen at 10x magnification); plants tufted, without creeping rhizomes; margins of leaf
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segments strongly under-rolled, modified into a scarious flap (false indusium) that covers the sori; [subgenus

Physapteris].

3 Leafblade nearly glabrous above, appearing dark green; scales 0.2-1.0 mm wide, lanceolate; tomentum on the leaf
under-surface chestnut-brown (at maturity, whitish When young) ..........ccccceeveeienincienenieneneeieneeienns Ch. castanea

3 Leafblade villous above, appearing whitish or gray-green; scales ca. 0.1 mm wide, linear, nearly hair-like;
tomentum on the leaf under-surface white, tan, Or SIIVEr-gray ..........coceverereieirineneeeeeeseseeees Ch. tomentosa

2 Petiole and rachis with hairs only (as seen at 10x magnification); plants mat-forming (with leaves scattered along

creeping rhizomes) or tufted (without creeping rhizomes); margins of leaf segments under-rolled but not modified into

a scarious flap, the sori more-or-less exposed at maturity; [subgenus Cheilanthes].

4  Petiole and rachis glabrous to sparsely pubescent with rather straight hairs; leaves 3-pinnate, with 7-12 (-15) pairs
of pinnae, the lower surface lanose (the hairs curly); leaf blades 2.5-10 (-15) cm long; ultimate segments 1-3 mm
10N, DEAAIKE ......vevivieiciieiieie ettt ettt ettt et b s e seese e b e b e b e ssesseseesees e b e s esseseeseeseesessessesseneeseesesss Ch. feei

4 Petiole and rachis rather densely pubescent with long jointed hairs; leaves 2-pinnate-pinnatifid (rarely to 3-
pinnate), with 12-20 pairs of pinnae, the lower surface tomentose (the hairs straight or bent); leaf blades (4-) 8-24
cm long; ultimate segments 3-5 Mm 10N, CIONGALE ........eeieriiriiiiiiieierieeeee e Ch. lanosa

Cheilanthes alabamensis (Buckley) Kunze, Alabama Lip-fern. Mt (GA, NC, VA): dry outcrops of limestone; rare (GA
Special Concern, NC Rare, VA Rare). June-September. VA, w. NC, s. MO, and OK south and west to n. GA, AL, TX, NM, se.
AZ, and Mexico. Considering morphology and chromosome number (sharing x = 29 with Pellaea, in contrast to x = 30 in the
rest of Cheilanthes), it has been suggested that Ch. alabamensis and close relatives could be placed equally well in Pellaea, as P.
alabamensis (Buckley) Baker ex Hooker, as done by Cranfill (1980). Windham & Rabe in FNA (1993b) suggest that Ch.
alabamensis is uncomfortably placed in either Cheilanthes and Pellaea and that "it may constitute a natural group worthy of
consideration as a distinct genus." A molecular analysis suggests that Ch. alabamensis and close relatives form a monophyletic
group sister to the rest of Cheilanthes; this could be the basis for status as a separate genus or for inclusion in Cheilanthes (but
not for inclusion in Pellaea) (Gastony & Rollo 1998). Our plants are apparently apogamous triploids. [=RAB, C, F, FNA, G, K,
S, W, Z]

Cheilanthes castanea Maxon, Chestnut Lip-fern. Mt, Pd (VA): dry outcrops of sedimentary or metamorphic rocks
(including calcareous shales and siltstones); rare (VA Rare). June-September. Sw. TX to s. AZ, with scattered disjunct
occurrences in ¢. OK, n. AR, e. WV, and c. and w. VA (to be expected elsewhere in our area). The ultimate segments of the
pinnules tend to be roundish and closely spaced, so that they overlap the adjacent segments of the pinnule and the segments of the
adjacent pinnule. These characters do not match some descriptions (such as in Z). Whether or not Ch. castanea is distinct from
or merely a form of Ch. eatonii is controversial. The complex of the 2 taxa includes apogamous triploids and sexual tetraploids.
[= W, Z; < Ch. eatonii Baker — C, FNA, K]

Cheilanthes feei T. Moore, Slender Lip-fern. Mt (VA): dry outcrops of calcareous sedimentary rocks (dolostone); rare (VA
Rare). June-September. WI, MN SD, MT, Alberta, and British Columbia south to AR, TX, NM, AZ, s. CA, and n. Mexico;
disjunct eastward in KY and w. VA. The only known site in our area is on a dolostone cliff in Pulaski County, VA, where
disjunct about 450 km east of a population in Bullitt County, KY, and an additional 200 km from other populations in IL
(Wieboldt & Bentley 1982, Porter & Wieboldt 1991). The species is an apogamous triploid of unknown parentage. [= C, FNA,
G, K, W, Z]

Cheilanthes lanosa (Michaux) D.C. Eaton, Hairy Lip-fern. Mt, Pd (GA, NC, SC, VA); Cp (GA): dry outcrops of felsic or
intermediate metamorphic and igneous rocks; uncommon. June-September. CT, NY, PA, s. IL, MO, and KS south to FL, AL,
MS, LA, and e. TX, and disjunct in WI and MN. Much the commonest lip-fern in our area, a sexual diploid, and the most
"eastern" of a predominantly western genus. [=RAB, C, FNA, G, K, W, S, Z; = Ch. vestita (Sprengel) Swartz — F]

Cheilanthes tomentosa Link, Woolly Lip-fern. Mt, Pd (GA, NC, SC, VA), Cp (GA, SC): dry outcrops of intermediate or
calcareous metamorphic, igneous, or sedimentary rocks (including sandstone outcrops in the Coastal Plain of GA and SC);
uncommon (rare in Coastal Plain). June-September. Primarily Appalachian, from PA south to KY, GA, and AL, also at
scattered localities from AR, OK, and KS south and west to NM, AZ, and Mexico. The species is an apogamous triploid. [=
RAB, C,FNA, G, K, W, S, Z; = Ch. lanosa — F, misapplied]

Cryptogramma R. Brown 1823 (Parsley Fern)

A genus of about 10 species, of temperate Eurasia, North America, and South America. References: Alverson in FNA (1993b);
Tryon, Tryon, & Kramer in Kramer & Green (1990).

Cryptogramma stelleri (S.G. Gmelin) Prantl in Engler, Slender Rock-brake, ranges south to c. PA and WV (Randolph
County). It is a small fern of calcareous rocks, with dimorphic pinnate-pinnatifid to 2-pinnate leaves to 20 cm long. [= FNA, C,
F, G, K]

Pellaea Link 1841 (Cliff-brake)
(also see Argyrochosma, Astrolepis, Cheilanthes)
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A genus of about 40 species, mostly in the Western Hemisphere. References: Gastony (1988); Gastony, Yatskievych, & Dixon
(1992); Windham in FNA (1993b); Tryon, Tryon, & Kramer in Kramer & Green (1990); Gastony & Rollo (1998); Heafner
(2001). Key based in part on Heafner (2001).

1 Petioles terete, glabrous or pubescent; rhizome scales uniformly orangish-brown, entire.
2 Petioles and rachises sparsely to densely pubescent, dull; pinnae long-stalked, those toward the base of the leaf on

stalks 5-15 mm long; [of a variety of substrates, including non-calcareous]...........cccceverruereriereneeneennen. P. atropurpurea
2 Petioles and rachises glabrous to very sparsely pubescent, shiny; pinnae sessile or short-stalked, those toward the base
of the leaf on stalks 0-4 (-6) mm long; [strictly of calcareous substrates].........c..coeeerveeeircnnenee P. glabella ssp. glabella
1 Petioles slightly grooved or flattened, glabrous; rhizome scales with a blackish median stripe and pale brown margins,
obscurely toothed.
3 Ultimate segments thin in texture, not strongly rolled, acute to acuminate at the apex, but lacking a mucro or cusp.........
.............................................................................................................................................................................. P. viridis

3 Ultimate segments leathery, strongly rolled, mucronate at the apex.
4  Leaves oblong to elliptic in outline; pinnae either ternate toward the base of the leaf and simple toward the tip of

the leaf, or all simple; [known from outcrops in the upper Piedmont of SC]J..................... P. ternifolia ssp. arizonica
4 Leaves usually narrowly triangular in outline; pinnae usually pinnate toward the base, becoming ternate to simple
toward the tip; [known from outcrops in Piedmont 0f NCJ........cccceeieiiiriiniinieieieieeeeieeee e P. wrightiana

Pellaea atropurpurea (Linnaeus) Link, Purple Cliff-brake. Mt, Pd, Cp (GA, NC, SC, VA): outcrops of limestone and other
rocks (usually either calcareous or mafic), rarely on masonry walls (Wieboldt 1995); common only in the Ridge and Valley of
VA, otherwise uncommon to rare (SC Rare). May-September. This species is an apogamously-reproducing triploid, either an
allopolyploid derived from the hybridization of a sexually-reproducing diploid species and sexually-reproducing tetraploid, or an
autopolyploid of an undiscovered or extinct species. Gastony, Yatskievych, & Dixon (1992) provide convincing evidence that
modern P. glabella is not one of the parental taxa, as indicated by Lellinger (1985). P. atropurpurea is widespread in e. North
America, from VT, NY, MN, SD, Saskatchewan, and Alberta south to FL, AL, TN, AR, TX, NM, AZ, and Mexico; also in
Guatemala. [=RAB, C, F, FNA, K, S, W; = P. atropurpurea var. atropurpurea — G; = P. xatropurpurea]

Pellaea glabella Mettenius ex Kuhn ssp. glabella, Smooth Cliff-brake. Mt (VA): dry, exposed outcrops of calcareous rocks
(limestone, dolostone), rarely on masonry walls (Wieboldt 1995); rare (VA Watch List). May-September. The diploid, sexually-
reproducing P. glabella ssp. missouriensis (Gastony) Windham is (so far as is known) restricted to MO; the apogamously-
reproducing autotetraploid derivative, ssp. glabella, is more widespread, ranging from VT, ONT, and MN, south to VA, TN, KY,
AR, OK, and n. TX. Two additional taxa (both western) have been variously treated as additional subspecies of P. glabella or as
two subspecies of P. occidentalis (E.E. Nelson) Rydberg. [=FNA, K; = P. glabella var. glabella — C; = P. atropurpurea var.
bushii Mackenzie — G; < P. glabella—F, S, W]

Pellaea ternifolia (Cavanilles) Link ssp. arizonica Windham, Arizona Cliff-brake. Pd (SC): on granitic outcrops; rare. A
remarkable disjunct from sw. United States and Mexico to w. SC; see Heafner (2001) for additional information. When
discovered, it was believed that this was a SC record for P. wrightiana (Platt & Townsend 1996), but Heafner (2001) has
demonstrated that this actually represents P. ternifolia ssp. arizonica. [= FNA, K]

*  Pellaea viridis (Forsskal) Prantl, Green Cliffbrake. Cp (GA): outcrop of Altamaha Grit; rare, introduced from Africa. This
species is naturalized on an Altamaha Grit outcrop in Coffee County, GA (J. Allison, pers. comm.). Various infraspecific taxa
have been recognized in the native range. [= K; = Cheilanthes viridis (Forsskal) Swartz]

Pellaea wrightiana Hooker, Wright's Cliff-brake. Pd (NC): south-facing outcrops of Carolina slate or granitic rock with
infrequent nutrient-rich seepage; rare (NC Endangered). May-September. OK west to se. CO and sw. UT, south to TX, AZ, and
Mexico, with a few, remarkable disjunct occurrences in c. NC. P. wrightiana is apparently a sexually-reproducing allotetraploid
derivative of hybridization between P. ternata (Cavanilles) Link and P. truncata Goodding. [= RAB, FNA, K]

Pteris Linnaecus 1753 (Brake)

A genus of about 250-300 species, warm temperate and tropical. References: Nauman in FNA (1993b); Tryon, Tryon, &
Kramer in Kramer & Green (1990).

1 Rachis winged; pinnae (at least the basal ones) with 1-several lobes or pinnules; outline of leaf blade ovate to orbicular,

typically nearly as Wide 8S 10NE ......c.oiiuiiiieiieieiee ettt a ettt ettt se s e et nnnas P. multifida
1 Rachis not winged; pinnae strictly simple, without lobes or pinnules; outline of leaf blade lanceolate, typically 3x or more as
LOMIE B WIA ...ttt ettt ettt ettt ettt ettt e et et en e es e e bt eb et e s e n s ea e e st e bt e b e b et e ket eneen s eneebeebeebe s ententeneeneeheesenee P. vittata

*  Pteris multifida Poiret, Spider Brake. Cp, Pd (GA, NC, SC, VA), Mt (GA): old walls with lime mortar; rare, introduced
from the Tropics. [= RAB, FNA, K; = Pycnodoria multifida (Poiret) Small — S]

*  Pteris vittata Linnaeus, Ladder Brake. Cp (GA, SC): old walls with lime mortar; rare, introduced from China. [= RAB,
FNA, K; = Pycnodoria vittata (Linnaecus) Small — S]

Vittaria J.E. Smith 1793 (Shoestring Fern)
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A genus of about 50 species, tropics and subtropics. References: Farrar in FNA (1993b); Farrar & Mickel (1991); Kramer in
Kramer & Green (1990). Key adapted from Farrar in FNA.

1 Sporophytes present, the leaves linear, 10-60 cm long and 1-3 mm Wide..........ccoceriririeiininiiniiieeeeeee e V. lineata
1 Gametophytes only present.

2 Gemmae with 2-12 body cells (with at least some present with 2-3 body cells); end cells of gemmae often swollen and
larger than the medial cells; rhizoid primordia often absent on 1 or both end cells, seldom present on medial cells;
sporophytes apparently N0t PrOQUCE.........c.coeiiuiriirieieieiee ettt ere b V. appalachiana

2 Gemmae with 4-16 body cells; end cells of gemmae equal to or smaller than the medial cells; rhizoid primordia
regularly present on the end cells, as well as on some medial cells; sporophytes frequently produced (and small
sporophytes often present in largely gametophytic COIOMIES).......evirrirrieriierieriieierieeierieeeerteeeesreseeeee e eseseeenaens V. lineata

Vittaria appalachiana Farrar & Mickel, Appalachian Shoestring Fern, "Appalachian Gametophyte." Mt (GA, NC, SC,
VA), Pd (NC, VA): shaded grottoes, undersides of overhanging rock outcrops, especially in moist gorges or on spray cliffs in the
vicinity of waterfalls, usually on felsic metamorphic rocks, such as mica schist, mica gneiss, granite gneiss, or metaquartzite; rare
(NC Watch List, VA Watch List). This reduced species consists of "a branched, ribbon-like thallus one cell in thickness, usually
differentiated into basal and upright branches; basal branches attached to the substrate by numerous short, brown rhizoids
emanating from marginal and interior cells; upright branches terminating in the production of gemmae" (Farrar & Mickel 1991).
The species is often overlooked or mistaken for a liverwort; it is most often collected by bryologists and hepaticologists, and was
first noted in 1824 by von Schweinitz, who considered it a Jungermannia. Southern and Central Appalachians, south of the
glacial boundary, from se. PA, sw. NY, and ne. OH south through c. TN and c. KY to n. GA, n. AL, and n. MS (Menapace,
Davison, & Webb 1998). Although this species has been known for some time (often referred to as the "Appalachian
Gametophyte"), it was only recently named formally (Farrar & Mickel 1991). A range of evidence (morphologic,
electrophoretic, and developmental) indicates that it is not the gametophyte of any known Vittaria sporophyte; instead, it is a
distinct taxon, reproducing vegetatively by gemmae, having lost the capability of producing sporophytes. For additional
information, see Farrar (1974), Farrar (1978), Gastony (1977), Farrar, Parks, & McAlpin (1983), and Pittillo et al. (1975). [=
FNA; = "a branching, ribbon-like gametophyte, with diffuse rhizoids and linear-shaped gemmae only one cell wide, of the genus
Vittaria" — RAB; = "thalloid, irregularly shaped gametophytes of a species of Vittaria" — C]

Vittaria lineata (Linnaeus) Smith, Shoestring Fern. Cp, Pd (GA, SC*): epiphyte on the bark of Sabal palmetto, but the
northernmost native site (in Lincoln County, GA, adjacent to SC) was on rock; rare. Se. GA and formerly ec. GA south through
FL; introduced in e. SC (Beaufort and Jasper counties) on landscaping plants. Sporophytic plants have pendant linear leaves, 1-3
mm wide and up to 60 cm long, hence the common name. [=FNA, K, S]

SALVINIACEAE Dumortier 1829 (Floating Fern Family)

A family of a single genus and about 10 species. References: Nauman in FNA (1993b); Schneller in Kramer & Green (1990).

Salvinia Séguier 1754 (Water Spangles)

A genus of about 10 species, mostly tropical. References: Nauman in FNA (1993b); Lellinger (1985)=Z ; Jacono (1999);
Schneller in Kramer & Green (1990).

1 Leaves 5-15 mm long; multicellular hairs of the upper leaf surface with 4 free, spreading branches (use 10x magnification)..

.................................................................................................................................................................................... S. minima
1 Leaves to 50 mm long; multicellular hairs of the upper leaf surface with 4 branches joined at their tips, forming a cage-like
structure (Use 10X MAGNITICALION) ....eouvitieiiiiiieitieiet ettt ettt ettt e bttt e st sat e besat e be e st e sbeesbesbeeseenbeententeens S. molesta

*  Salvinia minima Baker, Water Spangles. Cp (GA, SC): quiet waters; rare, probably introduced in our area from further
south. [=FNA, K, Z; S. auriculata — S, misapplied]

*  Salvinia molesta D.S. Mitchell. Cp (NC, SC), Pd (NC), Mt (VA): still waters of farm ponds, calcareous seepage ponds,
and other situations; rare, introduced (potentially a serious weed in our area). S. molesta has been found at scattered sites in NC
(Brunswick, Carteret, Craven, Cumberland, Duplin, Durham, Johnston, Jones, Lenoir, Mecklenburg, New Hanover, Onslow,
Orange, Person, Pitt, Sampson, and Wake counties), SC (Colleton County), and VA (Shenandoah County), where it has been
subjected to extermination efforts; it will likely be reintroduced (Anonymous 1999, D. Patterson, pers. comm.). This species is
considered a noxious aquatic weed and has been reported from other southeastern states, such as TX and LA (Jacono 1999).
Moran & Smith (1999) support the continued use of the name S. molesta for this species, as opposed to the ambiguous name S.
adnata Desvaux. [=FNA, K, Z]

SCHIZAEACEAE Kaulfuss 1827 (Curly-grass Family)
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A family of 3-4 genera and about 30 species (depending on circumscription). The Lygodiaceae is often combined with the
Schizaeaceae. References: Wagner in FNA (1993b); Kramer in Kramer & Green (1990).

Schizaea J.E. Smith 1793 (Curly-grass Fern)

A genus of about 10 species (excluding Actinostachys), mostly tropical. References: Wagner in FNA (1993b); Kramer in
Kramer & Green (1990).

*  Schizaea pusilla Pursh, Curly-grass Fern. Cp (NC): moist, peaty soil under Chamaecyparis thyoides; rare, apparently
introduced. May-July. In acid, boggy sites in DE, NJ, NY, Newfoundland, Nova Scotia, and New Brunswick; a similar or
possibly identical plant is known from Peru. The leaves are filiform, 1-12 cm long. Spores of Schizaea have been identified in
Pleistocene organic sediment from Singletary Lake (Bladen County, NC) and Rockyhock Bay (Chowan County, NC) (Whitehead
1963). Its native occurrence in our area as an extant species is plausible. See LeBlond & Weakley (2002) for further information
on this species' occurrence in North Carolina. [=C, F, FNA, G, K]

SELAGINELLACEAE Willkomm 1861 (Spikemoss Family)

A family of a single genus (as currently broadly conceived) and about 700-750 species. References: Valdespino in FNA
(1993b); Tryon (1955); Lellinger (1985); Buck (1977); Somers & Buck (1975); Jermy in Kramer & Green (1990). Key adapted
in part from Valdespino in FNA (1993b).

Selaginella Palisot de Beauvois 1804 (Spikemoss)

As currently conceived broadly, a genus of about 700-750 species, cosmopolitan, but mostly tropical. It appears likely that
Selaginella will likely be subdivided, based on morphology and molecular phylogenetic analyses (Sojak 1992; Skoda 1997;
Korall, Kenrick, & Therrien 1999). Selaginellaceae, along with Lycopodiaceae and Isoetaceae, now appear to be only distantly
related to other extant pteridophytes and seed plants (Pryer et al. 2001). References: Valdespino in FNA (1993b); Tryon (1955);
Lellinger (1985); Buck (1977); Somers & Buck (1975); Jermy in Kramer & Green (1990). Key adapted in part from Valdespino
in FNA (1993b).

1 Sterile leaves dimorphic, in 4 ranks, the ventral pair spreading laterally, the dorsal pair ascending; leaves acute, mucronate,
lacking a white or translucent apical hair-tip; fertile branch tips strongly differentiated (into strobili) from the sterile portions
of the stem; [subgenus Stachygynandrum or genus Lycopodioides].

2 Main stems erect, the plants t0 5 dm tall.........c.ccoeeieiiiiiiiiiieieieeee et ss e ere s eae s S. braunii
2 Main stems creeping or ascending.
3 Lateral leaves of the main stems 2.5-4 mm long, elliptic; lateral stems ascending or erect, 2-6 cm long;
rhizophores (modified, leafless, root-producing shoots) borne on the upper side of the stem............... S. kraussiana
3 Lateral leaves of the main stem 1-2.5 (or to 3.6 in S. uncinata) mm long, ovate; lateral stems creeping (or the tips
sometimes slightly ascending), 0.2-1 cm long; rhizophores axillary.
4 Margins of lateral leaves entire; lateral branches of the stems further branching 2-3 times.............. S. uncinata
4  Margins of lateral leaves dentate-serrate; lateral branches of the stems further branching 1-2 times
5 Leaves with margins undifferentiated or with 1-2 rows of slightly paler cells stomates distributed over

ENLITE UPPET SUTTACE ...ttt ettt ettt b et s st e b et e e e st eneeteaneneen S. apoda
5 Leaves with margins of 3-5 rows of transparent (hyaline) cells; stomates of lateral leaves confined to
near the midrib on the UPPEr SUITACE .........ooviiieieieieiie e S. ludoviciana

1 Sterile leaves monomorphic, spirally arranged around the stems; leaves acuminate and with a white or translucent apical
hair-tip (the hair-tip rarely lost); fertile branch tip only slightly differentiated from the sterile portions of the stems;
[subgenus Tetragonostachys or genus Bryodesmay].

6  Apical hair-tip of the leaves twisted-contorted, 1.2-1.7 mm long (sometimes deciduous); strobili 3-6 mm long, 1.5-2
mm wide; leaves 0.15-0.3 mm wide, the marginal cilia absent, toothlike, or as much as 1/6 as wide as the leaf blade;
budlike arrested DIranches PIESEIL .........iueuirieirieeiieieirieieetete ettt ettt se et eses e seneesesessese s eseneeseneanas S. tortipila

6  Apical hair-tip of the leaves straight, 0.3.-1.4 mm long (sometimes deciduous); strobili (5-) 10-35 mm long, 1-1.5 mm
wide; leaves 0.2-0.45 mm wide, the marginal cilia 1/4-1/3 as wide as the leaf blade; budlike arrested branches present

or absent.
7  Stems mostly creeping or turned up at the apex, forming mats 1.5-4 cm high; rhizome or rhizomatous stem absent;
aerial roots present all along the stems; budlike arrested branches absent ............ccocceevevieriereeiieneecienene S. rupestris

7  Stems mostly erect or ascending, forming compact clumps usually > 4 cm high; rhizome or rhizomatous stem
present; aerial roots present only at or near the base of the erect stems; budlike arrested branches present.
8  Leaves of the underground (rhizomatous) stems not scalelike; rhizophores mostly aerial; sporophyll base
pubescent; leaf and sporophyll apices often pubescent ...........ccoeerererierieiiiresene e S. acanthonota
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8  Leaves of the underground (rhizomatous) stems scalelike; rhizophores mostly subterranean; sporophyll base
glabrous; leaf and sporophyll apices glabrous.
9  Leaves mostly tightly appressed; base conspicuously pubescent; strobili distinctly larger in diameter

than the subtending stem; sporophyll apex often recurved..........ccoocevveviinieieniecienieieseeenne. S. arenicola
9  Leaves mostly loosely appressed; base usually glabrescent; strobili not distinctly larger in diameter than
the subtending stem; sporophyll apex usually straight ............ccoceoerieiiriiineiiceeeee S. corallina

Selaginella acanthonota Underwood, Spiny Spikemoss, Sand Spikemoss. Cp (GA, NC, SC): sandhills, Altamaha Grit
glades; uncommon. June-August. S. acanthonota ranges from se. NC south to s. FL, west to panhandle FL. The complex
comprising S. acanthonota, S. arenicola, and S. riddellii has been controversial. The complex ranges from se. NC south to s. FL
and west to ¢. TX. S. arenicola Underwood ssp. arenicola is more southern, from n. GA south to s. FL and west to e. panhandle
FL. S. arenicola ssp. riddellii (Van Eseltine) R. Tryon occurs in TX, OK, AR, LA, AL, and GA. See Tryon (1955) and
Valdespino in FNA (1993b) for additional information on the complex. [=FNA, K; < S. arenicola — RAB; = S. arenicola
Underwood ssp. acanthonota (Underwood) R. Tryon; = Bryodesma acanthonota (Underwood) Skoda]

Selaginella apoda (Linnaeus) Spring, Meadow Spikemoss. Cp, Pd, Mt (GA, NC, SC, VA): seepages, bogs, spray cliffs,
stream margins, other moist habitats; common. June-October. S. ME, NY, OH, s. IN, AR, and e. OK south to FL, GA, AL, MS,
LA, and e. TX. Often overlooked by vascular plant botanists as a moss or liverwort. S. ludoviciana of the Gulf Coast east to GA,
and S. eclipes, more northern, are superficially very similar. [=RAB, C, F, FNA, G, K, W; = Diplostachyum apodum (Linnacus)
Beauvois — S; = Lycopodioides apodum (Linnaeus) Kuntze]

Selaginella arenicola Underwood, Sand Spikemoss. Cp (GA): dry sands; rare. E. GA south to s. FL, se. GA, and
Panhandle FL. [=S. arenicola Underwood ssp. arenicola — FNA, K; = S. arenicola — S; = Bryodesma arenicola (Underwood)
Sojak]

*  Selaginella braunii Baker, Treelet Spikemoss, Braun's Spikemoss. Cp (NC): naturalized around graveyards or gardens;
rare, introduced, native of China. [= FNA, K; Lycopodioides]

Selaginella corallina (Riddell) Wilbur & Whitson, Riddell’s Spikemoss. Pd, Cp (GA): dry sands, granite outcrops;
uncommon? E. and c. GA west to TX and OK. See Wilbur & Whitson (2005) for an explanation of the nomenclatural change.
[=S. arenicola Underwood ssp. riddellii (Van Eseltine) R.M. Tryon — FNA, K; = Bryodesma arenicola (Underwood) Sojak ssp.
riddellii (Van Eseltine) Skoda]

*  Selaginella kraussiana (Kunze) A. Braun, Krauss's Spikemoss, Mat Spikemoss. Cp (GA, NC, SC, VA?): naturalized
around gardens or lawns; rare, introduced. [= FNA, K; Lycopodioides]

Selaginella ludoviciana (A. Braun) A. Braun, Gulf Spikemoss, Louisiana Spikemoss. Cp (GA): swamp margins, wet
meadows; rare (GA Special Concern). Gulf Coastal Plain from n. FL and sw. GA west to e. LA. [= FNA, K; = Diplostachyon
ludovicianum (A. Braun) Small — S; = Lycopodioides ludovicianum (A. Braun) Kuntze]

Selaginella rupestris (Linnaeus) Spring, Rock Spikemoss. Pd, Mt (GA, NC, SC, VA): granite flatrocks, other, mostly
acidic, rock outcrops, occasionally on greenstone or calcarecous shales; common. June-September. S. Greenland and Nova Scotia
west to Alberta, south to GA, AL, AR, OK, and NE. Valdespino in FNA (1993b) suggests that two or more cryptic or
semicryptic species are present within what is currently called S. rupestris. Additional study is needed. [=RAB, C, F, FNA, G,
K, S, W; = Bryodesma rupestre (Linnaeus) J. Sojak]

Selaginella tortipila A. Braun, Twisted-hair Spikemoss. Mt, Pd (GA, NC, SC): rock outcrops, mostly at high elevations;
common. July-September. Endemic to the Southern Appalachians (rarely into the Piedmont) of NC, TN, SC, and GA.
Occurring close to the VA border; it should be sought there. [= RAB, FNA, K, S, W; = Bryodesma tortipila (A. Braun) J. Sojak]
*  Selaginella uncinata (Desvaux ex Poiret) Baker, Blue Spikemoss. Cp, Mt (GA): moist forests; rare, introduced from
China. Introduced in sw. GA and other places in the Southeastern United States. [=FNA, K; Lycopodioides] {not keyed at this
time}

Selaginella eclipes W.R. Buck, Hidden Meadow Spikemoss. Québec and Ontario south to NY, OH, KY, AR, and OK.
Separable from S. apoda in having the dorsal leaves with long attenuate apices with a well-developed midrib (vs. with acute
apices, or if attenuate, then usually keeled and without a well-developed midrib), and the mature megaspores shiny, the
reticulation lax (observed at 40x magnification) (vs. dull and closely reticulate). Given its semi-cryptic separation from S. apoda,
it could easily be present in our area. [= FNA, K; = S. apoda (Linnaeus) Spring ssp. eclipes (W.R. Buck) Skoda; Lycopodioides]
{not keyed at this time}

THELYPTERIDACEAE Pichi Sermolli 1970 (Marsh Fern Family)

A family of 6-30 genera (generic circumscription especially controversial and problematic) and about 900 species. References:
Smith in FNA (1993b); Smith & Cranfill (2002); Lellinger (1985); Mickel (1979); Smith in Kramer & Green (1990).

1 Leafblades 7-25 (-30) cm long, triangular, < 2x as long as wide; rachis with adnate wings between the pinnae; sori without
indusia; midribs of pinnae lacking an adaxial GrOOVE ........c.cccvecieririierieieie ettt re e e sbeesaesreessesaeeneens Phegopteris
1 Leafblades (15-) 20-100 cm long, lanceolate, oblong-lanceolate, or triangular, > 2x as long as wide; rachis without adnate
wings between the pinnae; sori with reniform indusia; midribs of pinnae with an adaxial groove (adaxial groove lacking in
Macrothelypteris).
2 Midribs of the pinnae lacking an adaxial groove; leaf bipinnate to tripinnate..............cccceeeeerirerenienenne. Macrothelypteris
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2 Midribs of the pinnae with an adaxial groove; leaf pinnate to pinnate-pinnatifid............ccccccecenveneneviininenee Thelypteris

Macrothelypteris (H. 1t6) Ching 1963 (Maiden Fern)
A genus of about 10 species, tropical and subtropical. References: Smith in Kramer & Green (1990).
*  Macrothelypteris torresiana (Gaudichaud-Beaupré) Ching, Mariana Maiden Fern. Cp, Pd (GA, SC), Mt (VA): disturbed
areas; uncommon, introduced from the Asian and African tropics. Leonard (1972) discusses the history of this species in the
southeastern United States. [=FNA, K; = Dryopteris setigera Blume — S, misapplied; = Thelypteris torresiana (Gaudichaud-
Beaupré) Alston]
Phegopteris (C. Presl) Fée 1852 (Beech Fern)

A genus of 3 species, north temperate and boreal. References: Smith in Kramer & Green (1990).

1 Rachis wings absent between the two basal pinna pairs; rachis bearing on its lower surface numerous tan to brown,

lanceolate scales (these mostly 6-12 cells wide at the base) and acicular hairs 0.3-1.0 mm long ..........cccc.o...... Ph. connectilis
1 Rachis wings present between the two basal pinna pairs; rachis bearing on its lower surface relatively few, white to pale tan,
narrowly lanceolate scales (these mostly 3-5 cells wide at the base) and hairs 0.1-0.25 mm long............... Ph. hexagonoptera

Phegopteris connectilis (Michaux) Watt, Northern Beech Fern. Mt (NC): moist cliffs where wet by spray from waterfalls
(at medium elevations), also on high elevation cliffs wet by seepage and in spruce-fir forests; rare (NC Rare). April-August. A
circumboreal species, at its southern limit in North America in NC, TN, IA, MT, and OR. Most of the occurrences in NC are at
waterfalls in the escarpment gorges of Transylvania, Macon, and Jackson counties, near Highlands. The Southern Appalachian
occurrences are disjunct; the species ranges south to WV, and is apparently absent from VA, n. NC, and n. TN. The species is a
triploid, reproducing apogamously. [= FNA, K; = Thelypteris phegopteris (Linnaeus) Slosson — RAB, C, G, W; = Dryopteris
phegopteris (Linnaeus) C. Christensen — F; = Phegopteris phegopteris (Linnacus) Keyserling — S]

Phegopteris hexagonoptera (Michaux) Fée, Broad Beech Fern. Mt, Pd, Cp (GA, NC, SC, VA): mesic to submesic forests;
common (uncommon in the Coastal Plain). April-August. Widespread in eastern North America, from Québec west to Ontario,
WI, and MN, south to FL and e. TX. [=FNA, K, S; = Thelypteris hexagonoptera (Michaux) Weatherby — RAB, C, G, W; =
Dryopteris hexagonoptera (Michaux) C. Christensen — F]

Thelypteris Schmidel 1763 (Maiden Fern, Shield Fern, Marsh Fern)

A genus of about 875 species, cosmopolitan, perhaps warranting separation into various segregates. Thelypteris is a large and
rather heterogeneous group, even with the removal of Phegopteris and Macrothelypteris. Our species fall into several subgenera,
sometimes treated as genera: subgenus or genus Thelypteris (Th. palustris var. pubescens), subgenus or genus Parathelypteris
(Th. noveboracensis, Th. simulata), subgenus Cyclosorus or genus Christella (Th. dentata, Th. hispidula var. versicolor, Th.
kunthii, Th. ovata var. ovata), and subgenus or genus Stegnogramma (Th. pilosa var. alabamensis). The appropriate names,
should the segregate genera be adopted, are listed in synonymy. References: Smith (1981); Smith in Kramer & Green (1990).

1 Leaves 5-15 (-20) cm wide; rhizome scales 1-4 mm long, lanceolate to ovate, glabrous, pale brown to golden brown, flexible

and very thin.

2 Leaf blade broadest near the middle, gradually reduced to the base, the petiole < 1/3 the length of the blade; [of upland
and wetland habitats]; [subgenus or genus Parathelypteris]...........cocooeeoiirinineeeeee e Th. noveboracensis

2 Leaf blade broadest near the base, the pinnae stopping abruptly, the petiole 2/3 to fully as long as the blade; [of wetland
habitats].

3 Undersurface of blades without glands; lateral veins of sterile lobes forked once between the pinnule midvein and
the margin; lower surface of costac with tan, ovate scales; lobes of fertile leaves revolute; indusia ciliate (rarely
glabrous); [subgenus or genus ThelYPteris].........cccovvviviiieieiiiieiceecee s Th. palustris var. pubescens

3 Undersurface of blades with minute, sessile, globular, golden to reddish glands; lateral veins of sterile lobes
simple, not forked between the pinnule midvein and the margin; lower surface of costae lacking scales; lobes of
fertile leaves plane to slightly revolute; indusia with minute glands along the margins; [subgenus or genus
ParathelYPLEIIS] ...ttt ettt ettt ettt b et n st sttt e bt neeneereebe b s s Th. simulata

1 Leaves (6-) 10-35 cm wide; rhizome scales 2-6 mm long, linear-lanceolate, usually minutely pilose, yellowish-brown to
brown, stiff and rather thick; [subgenus Cyclosorus or genus Christella].
4 Basal veins from adjacent lobes of the pinna uniting below the sinus (between the sinus and the costa), with a united
vein continuing to the sinus.

5 Rachises and petioles usually purplish; costae densely short-hairy on the lower surface, the hairs 0-0.1 (-0.2) mm

long (about half as long as the costa width); widest point of the leaf usually 3-5 pairs of pinnae up from the base ...
.................................................................................................................................................................. Th. dentata
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5 Rachises and petioles usually tan; costae sparsely hairy on the lower surface, the hairs variable in length, most of
them > 0.3 mm long and at least some > 0.5 mm long (the longer as long as or longer than the costa width); widest
point of the leaf usually 1-3 pairs of pinnae up from the base...........ccccoecerveveeeereennnne. Th. hispidula var. versicolor

4 Basal veins from adjacent lobes of the pinna not meeting at all, or reaching the sinus at the same point, thus without a
united vein to the sinus.

6  Upper surface of the costae and costules glabrous above (rarely minutely hairy, the hairs never > 0.2 mm long),
CELANAUIAT. ...ttt ettt e ettt a et b ettt ne et eaeean Th. ovata var. ovata

6 Upper surface of the costae and costules with at least a few stout hairs > 0.3 mm long; upper leaf surface
pubescent to nearly glabrous, also glandular with stipitate glands.

7  Lowermost 1-2 pairs of pinnae distinctly shorter than the pair above (ca. % as long); basal veins from

adjacent lobes of the pinna always meeting ............cccoevevveeeieenerieieeeeeeereenene Th. hispidula var. versicolor
7  Lowermost pair of pinnae equal to or very slightly shorter than the next pair above; basal veins from adjacent
lobes of the pinna not meeting at all, or reaching the sinus at the same point.............ccceevevrerecnnne. Th. kunthii

*  Thelypteris dentata (Forsskal) E. P. St. John, Downy Maiden Fern. Cp (GA, SC), Pd (GA): disturbed areas; rare, native to
tropical and subtropical Asia and Africa. [= FNA, K, S; = Christella dentata (Forsskél) Brownsey & Jermy]

*  Thelypteris hispidula (Decaisne) C.F. Reed var. versicolor (R. St. John) Lellinger, Hairy Maiden Fern. Cp (GA, SC): on
soil in disturbed areas; rare. In our area, probably only adventive from further south. [=FNA, K; = Th. versicolor R. St. John —
S; < Christella hispidula (Decaisne) Holttum; = Th. quadrangularis (Fee) Schelpe var. versicolor (R. St. John) A.R. Smith]

Thelypteris kunthii (Desvaux) C.V. Morton, Kunth's Maiden Fern, Southern Shield Fern. Cp (GA, NC, SC), Pd (GA, NC):
coquina limestone ("marl') outcrops, calcareous bluffs and sinkhole slopes, also adventive on and around coquina limestone
(marl) riprap around small bridges and ditches and in suburban forests; rare (in NC, perhaps only recently adventive from further
south). May-August. In North America, ranging from se. NC south to FL and west to TX. [= RAB, FNA, K; < Th. normalis (C.
Christensen) Moxley — S; < Christella normalis (C. Christensen) Holttum]

Thelypteris noveboracensis (Linnaeus) Nieuwland, New York Fern. Mt, Pd (GA, NC, SC, VA), Cp (NC, SC, VA): mesic
forests, bottomland forests, bogs, submesic forests; common. May-August. Newfoundland and WI south to GA, AL, and AR.
Distinctive in the leaves tapering about equally both to tip and base. [= RAB, C, FNA, G, K, S, W; = Dryopteris noveboracensis
(Linnaeus) A. Gray — F; = Parathelypteris noveboracensis (Linnaeus) Ching]

Thelypteris ovata R. P. St. John var. ovata, Ovate Maiden Fern. Cp (GA, SC): on coquina limestone ("marl") or in
disturbed, calcareous areas; rare (GA Rare). S. SC south to s. FL, west to s. AL; and in the Bahamas. In our area, perhaps only
adventive from further south. Var. lindheimeri (C. Christensen) A.R. Smith occurs in TX, Mexico, Belize, Guatemala, and
Jamaica. [=FNA, K; > Th. ovata var. ovata — S, in a narrower sense; > Th. ovata var. harperi (C. Christensen) R. P. St. John —
S; = Christella ovata (R.P. St. John) Love & Love]

Thelypteris palustris Schott var. pubescens (Lawson) Fernald, Marsh Fern. Cp, Pd, Mt (GA, NC, SC, VA): bogs, marshes
(including freshwater tidal marshes), and bottomland forests; common. June-September. The species is circumboreal, occurring
in n. Europe, n. Asia, and n. North America. Var. pubescens is the American variety, ranging from Newfoundland and Manitoba
south to FL and TX. [=C, FNA, G, K, W; < Th. palustris — RAB; = Dryopteris thelypteris (Linnaeus) Swartz var. pubescens
(Lawson) A.R. Prince ex Weatherby — F; < Th. thelypteris (Linnaeus) Nieuwland — S]

Thelypteris simulata (Davenport) Nieuwland, Bog Fern, Massachusetts Fern. Mt (NC), Cp (VA): in NC in acid peat bogs
at about 1000 meters in elevation, in VA in acid seepage swamps in the Coastal Plain; rare (NC Threatened, VA Rare). July-
September. Northeastern, ranging from Nova Scotia south to ne. VA (Accomack, New Kent, Northampton and Westmoreland
counties) and n. WV (Tucker and Preston counties), and disjunct in NC (Alleghany and Avery counties) and WI. Discovered in
NC in the 1980's. Presently known in NC only from two sites. [=C, FNA, G, S, W; = Dryopteris simulata Davenport — F; =
Parathelypteris simulata (Davenport) Holttum]

Thelypteris burksiorum J.E. Watkins & D.R. Farrar is a narrow endemic of moist sandstone rocks in nc. AL. Watkins &
Farrar (2002, 2005) present evidence for its recognition as a species distinct from Thelypteris pilosa and discuss its likely
evolution as an ancient relictual taxon. It differs from all our species in having elongate sori (vs. round to slightly oblong),
sporangia with minute puberulence (vs. glabrous), and small (< 20 cm long) evergreen leaf blades. It is in a fourth group (see
discussion above), subgenus or genus Stegnogramma. The appropriate combination for its recognition at the species level in
Stegnogramma has not been made. [= Thelypteris pilosa (M. Martens & Galeotti) Crawford var. alabamensis Crawford — FNA,;
= Stegnogramma pilosa (M. Martens & Galeotti) K. Iwatsuki var. alabamensis (Crawford) K. Iwatsuki] {not keyed at this
time}

WOODSIACEAE Herter 1949 (Lady Fern Family)

A family of about 15 genera and 700 species, cosmopolitan in distribution, but concentrated in temperate and montane areas.
References: Smith in FNA (1993b); Smith et al. (2006); Lellinger (1985); Kramer et al. in Kramer & Green (1990).

1 Sori elongate, indusia present and flaplike, attached along a long side.
2 Leaves 2-pinnate to 3-pinnate (the pinnae at least 1-pinnate); sori elongate, 2-3% as long as wide, the larger sori
generally curved and extending across the VEINS........c..cceeiiiririieieieeeeee et Athyrium
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2 Leaves 1-pinnate to 1-pinnate-pinnatifid (the pinnae entire or pinnatifid); sori elongate, 2.5-6% as long as wide, even the
larger sori generally straight and not extending across the veins.
3 Leaves 1-pinnate-pinnatifid, the pinnae pinnatifid...........cccoeeieveriiriienieienieeceeeeee e Deparia
3 Leaves 1-pinnate, the pinnae entire Diplazium
1 Sori round, indusia present or absent, if present cuplike or lateral (but not attached along a long side).
4 Leaf blades broadly triangular in outline, ca. 1x as long as wide; rhizome ca. 1 mm in diameter; indusia absent; [native
species of mountain peaks of n. NC and VA] ....coouoiiiiiiiiiiiieteeeeeeteee ettt Gymnocarpium
4  Leaf blades lanceolate, oblong, or ovate in outline, 2x or more as long as wide; rhizome more than 2 mm in diameter.
5 Indusium attached under one side of the sorus, hoodlike or pocketlike, arching over the sorus; petioles glabrous or
sparsely beset with scales, the petiole bases N0t PErSIStENL........cc.evveririeriieierieeierie et Cystopteris
5 Indusium attached under the sorus, cuplike (divided into 3-6 lanceolate to ovate lobes which surround the sorus
from below) or of minute numerous septate hairs, which extend out from under the sorus on all sides; petioles
often densely beset with scales, the petiole bases PErsiStent ..........c.everveerirereriereieereee e Woodsia

Athyrium Roth 1799 (Lady Fern)

A genus of about 180 species, cosmopolitan in distribution, but concentrated in e. and se. Asia. Kelloff et al. (2002) and Kelloff
& Werth (1998) support recognition of two taxa at either specific or infraspecific levels, based on morphology, allozymes, and
spores. References: Kato in FNA (1993b); Kramer et al. in Kramer & Green (1990); Kelloff et al. (2002).

Identification notes: Athyrium and Deparia superficially resemble Dryopteris, and they often grow together. Athyrium and
Deparia have linear, flap-like sori (vs. rounded, reniform sori). Sterile individuals can be distinguished by the number of
vascular bundles in the petiole (easily determined by breaking off a leaf and counting the vascular bundles, which will appear as
thread-like strands); Athyrium and Deparia have 2, Dryopteris has 4-7.

1  Leafblade widest near middle (the fourth or fifth pair of pinnae from the base the largest); margins of indusium toothed or
ciliate (not glandular); rachis glandular; spores yellow or brown, finely papillose; petiole scales persistent, up to 1 cm long
ANA 1.5 MM WAAC...o.tieiiiiieieciieceee ettt e ettt e et e e te e be e st esbeeseesbeessesbeessesseessenseessesseensasseessesseessessaessesean A. angustum

1 Leaf blade widest near base (the second or third pair of pinnae from the base the largest); margins of indusium ciliate and
glandular-ciliate; rachis eglandular; spores brown or dark brown, reticulate-wrinkled; petiole scales early deciduous, up to 5
MM 10NZ ANA T MM WA -ttt ettt ettt sttt eae e b e ebesbe b eneesbe s et eneeneeneeneesenes A. asplenioides

Athyrium angustum (Willdenow) K. Presl, Northern Lady Fern. Mt (NC, VA?): rock outcrops on grassy balds at high
elevations; rare (NC Watch List). June-September. The occurrence of this northern species is not fully documented in NC or
VA; it was found in the 1980's by Murray Evans on Hump Mountain, on or near the TN-NC border. Newfoundland and n.
Québec west to Saskatchewan, south to w. NC, e. TN, OH, MO, and NE. Reported for VA by Kartesz (1999). [=S; = A. filix-
femina (Linnaeus) Roth ex Mertens var. michauxii (Sprengel) Farwell — C, F, G; = A. filix-femina var. angustum (Willdenow) G.
Lawson — FNA; = A. filix-femina ssp. angustum (Willdenow) Clausen — K, W]

Athyrium asplenioides (Michaux) A.A. Eaton, Southern Lady Fern. Mt, Pd, Cp (GA, NC, SC, VA): moist forests;
common. May-September. MA, WV, IL, and KS south to n. FL and e. TX. [= RAB, S; = A. filix-femina (Linnaeus) Roth ex
Mertens var. asplenioides (Michaux) Farwell — C, F, FNA, G; = A. filix-femina ssp. asplenioides (Michaux) Hultén — K, W]

Cystopteris Bernhardi 1806 (Bladder Fern, Brittle Fern)

A genus of about 20 species, sub-cosmopolitan in distribution, primarily of temperate regions but also in montane to alpine
settings in tropical regions. References: Haufler, Moran, & Windham in FNA (1993b); Haufler, Windham, & Ranker (1990);
Kramer et al. in Kramer & Green (1990).

Identification notes: See Woodsia for suggestions on distinguishing between Cystopteris and Woodsia, similar ferns often
confused.

1 Lowest pair of pinnae the longest, thus the leaf widest at the base; bulblets often present on the rachis; indusia, rachises, and
veins with stalked glands (these sometimes sparse in C. tennesseensis).
2 Leafblade 10-55 cm long, usually 2-3x as long as the reddish to tan petiole; bulblets usually present, smooth, green, 2-

3 mm in diameter, usually on the rachis and the midrib; spores 20-27 pL 10N ......cceeiiiririiiiieieieeeeeeee C. bulbifera
2 Leafblade 6-25 cm long, usually about 1% as long as the dark brown petiole; bulblets present or absent, deformed and
scaly, dark, < 1.5 mm in diameter, on the rachis only; spores 25-35 p10ng ......cevverierieriieniinieieneeieen. C. tennesseensis

1 Lowest pair of pinnae shorter than the second or third pair, thus the leaf widest above the base; bulblets never present;
indusia, rachises, and veins eglandular.
3 Leafblade (2.5-) 3-4x as long as wide; pinnae usually perpendicular to the rachis (or even reflexed); margins of pinnae
serrulate, the teeth sharp; basal pinnules sessile, truncate to rounded at the base; indusium up tol mm long, lanceolate;
pinnae usually perpendicular to rachis; [0n TOCK OULCIOPS] .. .cveuieuiriiriirieieieiieie ettt C. fragilis
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3 Leafblade 2-2.5 (-3)x as long as wide; pinnae usually at an acute angle to the rachis, curving toward the blade apex;
margins of pinnae crenulate, the teeth rounded; basal pinnules short-stalked or sessile, rounded to cuneate at the base;
indusium about 0.5 mm long, ovate to round; pinnae usually at an acute angle to the rachis; [on rock outcrops or forest
floor].

4 Rhizome long-creeping, the apex extending 10-60 mm beyond the last of the widely-spaced petioles (especially as
seen from late spring to summer); rthizome covered with scales and tan to golden hairs; spores 20-32 p long; leaves
membranaceous in texture; basal pinnules conspicuously stalked; petiole green to tan, darkened at base; lowermost
pinnules of each pinna deeply cut; [typically on forest floor, less commonly on rocks].........ccceveeienenne C. protrusa

4 Rhizome short-creeping, the apex extending only 1-5 mm beyond the last of the closely-spaced petioles; rhizome
covered with scales, lacking hairs; spores 32-42 p long; leaves thicker in texture; basal pinnules slightly stalked or
merely cuneate to the base; petiole dark brown; lowermost pinnules of each pinna slightly lobed; [often on rocks,
less commONIY 0N fOTESt FlOOT].....ccviiuieieriieieciietese ettt ettt e e ebesseesbeesaesseensenseeens C. tenuis

Cystopteris bulbifera (Linnaeus) Bernhardi, Bulblet Fern, Bulblet Bladder Fern. Mt (GA, NC, VA), Pd (NC, VA): moist
outcrops and talus of calcareous rocks, rarely up to 1500m elevation; uncommon, rare in Piedmont (SC Rare). May-August.
Newtfoundland west to MN, south to NC, AL, and AR; also disjunct in UT, AZ, NM, and TX. This species is a diploid involved
in the reticulate evolution of Cystopteris in e. North America. It is one parent of C. tennesseensis. Its genome can be symbolized
BB. [=RAB, C,F,FNA, G, K, S, W]

Cystopteris fragilis (Linnaeus) Bernhardi, Fragile Fern, Brittle Fern. Mt (NC, VA): cliffs, ascending in our area to 1650m;
rare (VA Rare). June-September. Circumboreal, in North America ranging from Newfoundland west to AK, south to MA, CT,
NJ, montane NC, VA, KY, MO, OK, TX, NM, and AZ. This species is a fertile allotetraploid, presumed to be derived from
hybridization between C. reevesiana Lellinger and an extinct or currently undiscovered second parent (C. "hemifragilis"); its
genome can be symbolized HHRR (Paler & Barrington 1995). C. fragilis appears to be a complex needing further study;
additional entities may be found to warrant taxonomic recognition (see FNA for discussion). [=FNA, K, W; = C. fragilis var.
fragilis— C, F, G, S]

Cystopteris protrusa (Weatherby) Blasdell, Lowland Bladder Fern. Mt, Pd (GA, NC, SC, VA): rich woods or on moss- and
soil-covered talus in boulderfields, occasionally on ledges of rock outcrops; common (SC Rare). April-June. NY and Ontario
west to MN, south to GA, AL, MS, LA, AR, e. KS, and IA. This species is a diploid involved in the reticulate evolution of
Cystopteris in e. North America. It is one parent of C. tennesseensis and C. tenuis. Its genome can be symbolized PP. [= RAB,
C, FNA, K, W; = C. fragilis var. protrusa Weatherby — F, G, S]

Cystopteris tennesseensis Shaver, Tennessee Bladder Fern. Mt (GA, NC, VA), Cp (NC): moist to dry outcrops of
calcareous rocks, including coquina limestone ("marl") in the outer Coastal Plain; rare (GA Special Concern, NC Rare, VA
Rare). April-June. PA, KY, IL, WI, and IA south to NC, n. AL, AR, and OK. This species is a fertile allotetraploid derived
from hybridization between C. bulbifera and C. protrusa. Its genome can be symbolized BBPP. Haufler, Windham, & Ranker
(1990) consider this a "successfully fledged and vigorous young species," adapted to a hybrid niche not successfully utilized by
either parent. [= RAB, C, FNA, K, W]

Cystopteris tenuis (Michaux) Desvaux, Mackay's Bladder Fern. Mt (GA, NC, VA), Pd (VA): moist outcrops and cliffs of
metamorphic and sedimentary rocks, occasionally in moist soils near rock outcrops; uncommon (NC Rare). May-August.
Newfoundland west to MN and NE, south to VA, IL, and MO, and in the mountains to NC, TN, and n. GA. This species is a
fertile allotetraploid derived from hybridization between C. protrusa and an extinct or currently undiscovered second parent (C.
"hemifragilis™); its genome can be symbolized HHPP (Paler & Barrington 1995). [= FNA, K, W; = C. fragilis var. mackayi
Lawson - C, F, G]

Hybrids frequently occur where two or more species of Cystopteris grow in proximity. The following hybrids may be anticipated
in our area:

Cystopteris bulbifera x tennesseensis.

Cystopteris bulbifera x tenuis [C. xillinoensis R.C. Moran].
Cystopteris fragilis x tenuis.

Cystopteris protrusa x tennesseensis.

Cystopteris protrusa x tenuis.

Cystopteris tennesseensis x tenuis [C. xwagneri R.C. Moran].

Deparia Hooker & Greville 1829

A genus of about 40-50 species, primarily in tropical to warm temperate Asia and Africa. Our species is the only species native
to the New World,; it has several very closely related species in e. Asia (in section Lunathyrium). References: Kato in FNA
(1993b); Kramer et al. in Kramer & Green (1990).

1  Leafblade narrowed to base; petiole bases swollen, with 2 rows of teeth; [plant a common native species of moist forests];
[Section LUNATNYIIUM .....cviiiiieietiiecee ettt ettt ettt ettt ettt teeteete et et e s enseseesseseesessenn D. acrostichoides

1  Leaves widest at the base; petiole bases not markedly swollen, lacking teeth; [plant an exotic species, rarely introduced and
naturalized]; [SECtion AtNYFIOPSIS] -...veviiviriiieieie ettt ettt ettt ettt e st e st bt ebe b e s et eseeneeneebessenean D. petersenii
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Deparia acrostichoides (Swartz) M. Kato, Silvery Spleenwort. Mt, Pd (GA, NC, SC, VA), Cp (NC, VA): moist forests,
cove forests; common (uncommon in Piedmont, rare in Coastal Plain). June-September. Nova Scotia west to MN, south to NC,
SC, n. GA, n. AL, and AR. Unlike Athyrium, Deparia has the costal groove not continuous with the rachis groove. In addition,
Deparia has multicellular hairs on the leaf blades. It stores starch in the swollen, persistent petiole bases. [= FNA, K, W; =
Athyrium thelypteroides (Michaux) Desvaux — RAB, C, F, G; = Diplazium acrostichoides (Swartz) Butters — S]

*  Deparia petersenii (Kunze) M. Kato. Cp (GA): disturbed areas; rare, native to se. Asia. Introduced and naturalized in the
Southeast, including in c. and s. GA, AL, and FL. [= FNA; = Deparia petersonii — K, orthographic variant; = Deparia japonica
(Thunberg) M. Kato, misapplied; = Diplazium japonicum (Thunberg) Beddome, misapplied]

Diplazium Swartz 1800 (Twin-sorus Fern, Glade Fern)

A genus of about 400 species, primarily tropical and north temperate in distribution. References: Kato in FNA (1993b); Kramer
et al. in Kramer & Green (1990).

Diplazium pycnocarpon (Sprengel) M. Broun, Glade Fern. Mt (GA, NC, SC, VA), Pd (NC, VA), Cp (VA): very nutrient-
rich, loamy or seepy forests, over calcareous sedimentary (such as limestone or dolostone) or mafic metamorphic or igneous
rocks (such as greenstone or amphibolite); uncommon (rare in Coastal Plain and south of VA) (NC Watch List, SC Rare). July-
September. Widespread in e. North America, much more common in limestone areas of the Ridge and Valley than in the
primarily acid-soil Blue Ridge and Piedmont. [= FNA, K; = Athyrium pycnocarpon Sprengel — RAB, C, F, G; = Homalosorus
pycnocarpos (Sprengel) Pichi-Sermolli — S, W]

Gymnocarpium Newman 1851 (Oak Fern)

A genus of about 8 species, north temperate in distribution. References: Pryer in FNA (1993b); Pryer & Haufler (1993)=Z;
Pryer (1992); Kramer et al. in Kramer & Green (1990). Key based on FNA.

1 Sessile basal basiscopic pinnule of the proximal pinnae with basal basiscopic pinnulet shorter than the adjacent pinnulet;
pinnae of second pair sessile, with basal pinnules shorter than the adjacent pinnule (or second basal pinnule rarely stalked);
SPOTES 27-31 UM 1N QIAIMETET . ....c.etitiieieiieiieteett ettt ettt ettt ettt e st et et eseeseeseetesae s e sseneeneeneeseeneenan G. appalachianum

1  Sessile basal basiscopic pinnule of the proximal pinnae with basal basiscopic pinnulet more or less equal in length to the
adjacent pinnulet; pinnae of second pair usually sessile, with basal pinnules more or less equal in length to the adjacent
pinnule; spores 34-39 WM AN QIAIMELET..........coivieiirieieieeeieteet ettt ete e ebe s e s e s esseseeseeseesessessens [G. dryopteris]

Gymnocarpium appalachianum Pryer & Haufler, Appalachian Oak Fern. Mt (NC, VA): moist, rocky forests, at medium
to high elevations; uncommon (US Species of Concern, NC Rare, VA Watch List). June-September. Endemic to the c. and s.
Appalachians (known from ne. WV, nw. VA, sc. PA, and disjunct in nw. NC and OH). Electrophoretic and morphologic
analyses show that it is one of the diploid parents of the widespread allotetraploid G. dryopteris. In NC, it is limited to a single
site, below the north-facing summit cliffs on Bluff Mountain, Ashe County, where seepage results in extensive ice formations
which frequently persist until June. [=FNA, K, Z; < G. dryopteris (Linnacus) Newman — C, G, W; < Dryopteris disjuncta
(Ledebour) C.V. Morton — F]

Gymnocarpium dryopteris (Linnacus) Newman is circumboreal, occurring throughout northern and central Eurasia,
Greenland, south in North America to MD (?), s. PA, OH, MI, WI, IA, w. SD, CO, n. NM, and c. AZ. Since it approaches our
area from the north and closely resembles G. appalachianum, it should be carefully sought in our area, especially in the
mountains of VA. See Pryer & Haufler (1993) for a detailed analysis of the distinguishing features between G. appalachianum
and G. dryopteris.

Gymnocarpium robertianum (Hoffmann) Newman of n. North America, south to MI, MN, and WI. [=FNA, K, Z;
Dryopteris disjuncta (Ledebour) C.V. Morton — F, misapplied; < G. dryopteris — C, G (also see G. appalachianum)]

Triploids are known from the mountains of VA. Their identity is uncertain; based on geography they are presumably G.
appalachianum x dryopteris, but could be G. xbrittonii (Sarvela) Pryer & Haufler [= G. disjunctum x dryopteris]. Triploids can
be distinguished from G. appalachianum by the presence of malformed spores, irregular in shape and size, often intermixed with
large round spores (vs. all spores reniform and relatively uniform in size and shape). [G. xbrittonii (Sarvela) Pryer & Haufler —
K]

Woodsia R. Brown 1810 (Woodsia, Cliff Fern)
A genus of about 30 species, of temperate and cool-temperate regions, widespread in the Northern Hemisphere, in montane

tropical South America, and south temperate in Africa and South America. References: Windham in FNA (1993b); Kramer et
al. in Kramer & Green (1990).
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Identification notes: Woodsia species and Cystopteris species are all small ferns with thin-textured leaves, occurring primarily
on or near rock outcrops; they frequently occur together or in proximity to one another and are often confused. Woodsia has the
indusium divided into a series of scale-like or hair-like structures, attached below the sorus; Cystopteris has an undivided
indusium, pocket-like or hood-like, attached around one side of the sorus. Woodsia has persistent dark petiole bases; in
Cystopteris the petiole bases are deciduous. Woodsia has the final veinlets not reaching the margin; Cystopteris veins do reach
the margin.

1 Petioles with a distinct joint about 1-3 cm above the base, the petiole bases of former leaves forming a fairly even stubble;
leaf blade lacking glands (though bearing both long septate hairs and pale linear scales); indusium of numerous filamentous
SEEZIMENIES .v.vvivveveeeietieteesetesseseesseseeseeseesessessesseseeseesassassessesseseess et e sessessesseseesees e s essessessesseseeseeseesebessensesseseeseeseesessensereenn W. ilvensis

1 Petioles lacking a distinct joint, the petiole bases of former leaves disintegrating irregularly and forming an uneven stubble;
leaf blade with stalked glands, at least below on the costae, costules, and veins (and also bearing nonglandular hairs and/or
linear scales); indusium of 3-6 lanceolate segments.

2 Rachis with flattened, septate, white hairs and elongate stipitate glands; leaf blade with flattened, septate, white hairs
and elongate StIPItate GLANAS ..........c.ooieieiiiiiee ettt ettt ens W. appalachiana
2 Rachis with scattered scales; leaf blade with sparse to dense stipitate glands...........cccccecereneenene W. obtusa ssp. obtusa

Woodsia appalachiana T.M.C. Taylor, Appalachian Woodsia, Appalachian Cliff Fern, Mountain Woodsia. Mt (GA, NC,
VA), Pd (NC, VA): on cliffs of sandstone, shale, granite, granitic gneiss, and hornblende gneiss; uncommon, rare in North
Carolina (NC Rare). June-September. Endemic to the Southern and Central Appalachians of VA, WV, NC, and TN and the
Ozarks of AR. This species is similar to W. scopulina of the western mountains of AK south to CO and CA. The eastern plants
have been variously treated as a full species, a subspecies or variety of W. scopulina, or as indistinguishable from W. scopulina
(see synonymy). It now appears that W. appalachiana may be a rather cryptic but distinct element of a reticulate complex also
involving W. scopulina ssp. scopulina (of the Rocky Mountains) and W. scopulina ssp. laurentiana Windham (primarily of the
Rocky Mountains but also disjunct eastward in Ontario and Québec). Windham in FNA (1993b) treats these three entities as
subspecies, and suggests that ssp. laurentiana is the allotetraploid derivative of hybridization of the eastern and western diploids.
If this is indeed so, each of the 3 entities should be recognized at the species level. [=F, K; <W. scopulina D.C. Eaton — RAB,
C, S, W; = W. scopulina ssp. appalachiana (T.M.C. Taylor) Windham — FNA; = W. scopulina var. appalachiana (T.M.C.
Taylor) Morton — G]

Woodsia ilvensis (Linnaeus) R. Brown, Rusty Woodsia, Rusty Cliff Fern. Mt (NC, VA): cliffs of amphibolite, greenstone,
other rocks; uncommon, rare in NC and apparently only in the northernmost few counties of that state (NC Rare). June-
September. Circumboreal, ranging in North America from Newfoundland and AK south to VA, nw. NC, OH, n. IL, nw. IA,
Saskatchewan, and British Columbia. [=RAB, C, F, FNA, G, K, S, W]

Woodsia obtusa (Sprengel) Torrey ssp. obtusa, Common Woodsia, Blunt-lobed Cliff Fern. Mt, Pd, Cp (GA, NC, SC, VA):
rock outcrops of various sorts, moist talus, terrestrial near rock outcrops; common. June-September. ME, Québec, MN, and e.
NE, south to FL and TX. [=FNA, K; <W. obtusa—RAB, C, F, G, S, W]
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GYMNOSPERMS

The gymnosperms are a likely artificial grouping of about 16 families, about 86 genera, and about 850 species. References:
Kramer & Green (1990).

Standard Key to Families

Leaves pinnately COMPOUNG. ......ccuoiuiiiiiuiiieiiiieie ettt ettt ettt et et e sat et e bt et e see e bt e besbeentesbeeabesbeenaens ZAMIACEAE
Leaves simple.
2 Leaves fan-shaped, dichotomously-veined, deciduous ..........ccoceeruereeierieieneeiee e GINKGOACEAE
2 Leaves needle-like or scale-like, not dichotomously veined, evergreen (rarely deciduous).

3 Seeds borne singly in a soft fleshy to leathery aril...........cccoeiieieiinieiinieeeeeee e TAXACEAE

3 Seeds 2-many, borne in a woody or fleshy cone (sometimes resembling a rather hard berry).
4 Foliage leaves needle-like or scale-like, alternate, opposite, or whorled; cone scales valvate or imbricate (if
imbricate, the leaves scale-like and OPPOSILE) .......eevvereeriirieriirieiiiiee et CUPRESSACEAE
4 Foliage leaves needle-like, alternate or fascicled; cone scales imbricate ...........ccceveeeeieneneennenne. PINACEAE

Key to Genera, Emphasizing Vegetative Characters

Leaves pinnately COMPOUNG.........coiiiiiiiiiiiiieiie ettt ettt see e eneeneas Zamia (ZAMIACEAE)
Leaves simple.
2 Leaves fan-shaped, dichotomously-veined, deciduous ...........ccooceverieiiieiiinieeieceeeee Ginkgo (GINKGOACEAE)

2 Leaves needle-like or scale-like, not dichotomously veined, evergreen (deciduous in Taxodium and Larix).
3 Leaves either borne on short spur-shoots or in fascicles of 2-5; leaves rounded to somewhat flattened in cross-
section, but not 4-sided.

4 Leaves evergreen, > 3 cm long, borne in fascicles of 2-5........c.ccoeveviiiininenecinnicnenenn. Pinus (PINACEAE)
4 Leaves deciduous or evergreen, < 3 cm long, borne on short spur-shoots.
5 Leaves evergreen; cones 6-12 Cm LONG.......ccccceveeieriecierieieniieienie e eee e Cedrus (PINACEAE)
5  Leaves deciduous; cones 1-2 ¢m 1oNg .....cc.coveiririiinieeeeeeeseeee e Larix (PINACEAE)

3 Leaves borne singly, alternate, opposite, or whorled; leaves flattened, scale-like, or 4-sided in cross-section.
6 Leaves opposite or whorled, generally scale-like.
7  Branchlets not disposed in one plane, thus bushy and not fan-like; plants dioecious, male and female
cones on separate plants; mature female cones fleshy and berry-like, with smooth surfaces, indehiscent ..
.................................................................................................................. Juniperus (CUPRESSACEAE)
7  Branchlets disposed in one plane, thus flattened and fan-like; plants monoecious, male and female cones
on the same plant; mature female cones woody or leathery, with irregular surfaces, dehiscent.
8  Female cones globose and woody, the hard scales peltate, not imbricate; ultimate branchlets
(including the scale leaves) about 1 mm broad...........cccoeuenene. Chamaecyparis (CUPRESSACEAE)
8  Female cones ellipsoid and leathery, the pliable scales basally attached, imbricate; ultimate
branchlets (including the scale leaves) about 1.5 mm broad
9  Branchlets flattened in vertical planes; seeds wingless; [planted tree, sometimes persistent] .....
................................................................................................. Platycladus (CUPRESSACEAE)
9  Branchlets flattened in horizontal planes; seeds winged; [native tree, but also sometimes
PlANtEA]c.cvieieicc e Thuja (CUPRESSACEAE)
6  Leaves alternate, needle-like or flattened.
10 Leaves 4-sided in CTOSS-SECHION ....ccvieieriiiierieeiesieeteste et eieettebe et eteereessesseesessaessesseas Picea (PINACEAE)
10 Leaves flattened in cross-section.
11 Leaves rounded, blunt, or minutely notched at the tip (at 10%), prominently whitened beneath (with
stomatal stripes); cone scales imbricate.
12 Leaves attached directly to twig; cones 4-5 cm long, erect ..........cccccceuenee. Abies (PINACEAE)
12 Leaves jointed, on short, persistent base; cones 1-3.8 cm long, pendant.... Tsuga (PINACEAE)
11 Leaves acute to acuminate (distinctly pointed at the tip), green beneath; seeds borne in a fleshy aril
or cone scales valvate.
13 Leaves deciduous, soft-textured ............cccvevvevveeeeiiveeiereeneennns Taxodium (CUPRESSACEAE)
13 Leaves evergreen, firm-textured.
14 Leaves tapering from near the base to a long-acuminate apex; seeds borne in a woody
cone with valvate scales.........ccooeeiririnenienieieieee Cunninghamia (CUPRESSACEAE)
14 Leaves parallel-sided for most of their length, the apex acute; seeds borne singly in a soft
fleshy to leathery aril.
15 Leaves 2.0-7.5 cm long (at least the larger on a branch >4 cm long)........c.cceevenenne.
.................................................................... Cephalotaxus (CEPHALOTAXACEAE)
15 Leaves 1.0-3.8 cm long.
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16 Leaves flexible, the tips pointed but not piercing to the touch; fleshy "cone" ca.
5 mm long, ca. 5 mm in diameter, red when ripe, the seed exposed at the top by
agap INthe aril ......ccoecvevieierieieceeceeee e Taxus (TAXACEAE)

16 Leaves stiff, the tips piercing to the touch; fleshy "cone" 2.5-3 cm long, ca. 2
cm in diameter, dark green to purple when ripe, seed entirely surrounded by
FleShY tISSUE ..o Torreya (TAXACEAE)

CEPHALOTAXACEAE Neger 1907 (Plum-yew Family)

A family of 1 genus and ca. 10 species, trees and shrubs, of e. Asia. References: Farjon (1998); Tripp (1995)=Z; Page in Kramer
& Green (1990).

Cephalotaxus Siebold and Zuccarini ex Endlicher 1842 (Plum-yew)

*  Cephalotaxus ?harringtonia (Knight ex J. Forbes) K. Koch, Plum-yew. Pd (NC): suburban woodlands; rarely grown
horticulturally, rarely naturalizing in the vicinity of plantings (as in Chapel Hill, Orange County, NC), introduced from Asia. [?
Cephalotaxus harringtonia (Knight ex J. Forbes) K. Koch] {not yet keyed in family key}

CUPRESSACEAE Bartlett 1830 (Cypress Family)
(including TAXODIACEAE)

A family of about 25-30 genera and about 120 species. Recent studies indicate that the separation of the Taxodiaceae from the
Cupressaceae is not warranted, and they are here combined (Gadek et al. 2000; Brunsfeld et al. 1994). The subfamilial
classification used here follows Gadek et al. (2000). References: Farjon (2005); Hart & Price (1990); Hardin (1971b); Watson &
Eckenwalder in FNA (1993b); Page in Kramer & Green (1990).

1 Leaves alternate.
2 Leaves evergreen, rigid, > 2 cm long, tapering from near the base to a long-acuminate apex; [subfamily
CUNNINGNAMIOIABAR] ...ttt ettt ettt e e et e b e te b et e st e st e st eb e et e b e b enteneeneeseeseesenan Cunninghamia
2 Leaves deciduous, flexible, < 2 cm long, parallel-sided, the apex short-acute; [subfamily Taxodioideae]......... Taxodium
1 Leaves opposite or whorled; [subfamily Cupressoideae].
3 Branchlets not disposed in one plane, thus bushy and not fan-like; plants dioecious, male and female cones on separate
plants; mature female cones fleshy and berry-like, with smooth surfaces, indehiscent.............ccocevvervieiecnennnns Juniperus
3 Branchlets disposed in one plane, thus flattened and fan-like; plants monoecious, male and female cones on the same
plant; mature female cones woody or leathery, with irregular surfaces, dehiscent.
4 Female cones globose and woody, the hard scales peltate, not imbricate; ultimate branchlets (including the scale
leaves) about 1 MM DIOAA .......ccuiiuiiiiiiicieie ettt sttt s b be b e sae e eneens Chamaecyparis
4  Female cones ellipsoid and leathery, the pliable scales basally attached, imbricate; ultimate branchlets (including
the scale leaves) about 1.5 mm broad
5  Branchlets flattened in vertical planes; seeds wingless; [planted tree, sometimes persistent] .......... Platycladus
5 Branchlets flattened in horizontal planes; seeds winged; [native tree, but also sometimes planted] ......... Thuja

Callitropsis Linnaeus (Cypress)

As newly circumscribed, a genus of ca. 18 species. Little (2006) demonstrates the monophyly of the New World Cupressus.
References: Little (2006)=Z; Little et al. (2004).

*  Callitropsis xleylandii (A.B. Jackson & Dallimore) D.P. Little, Leyland Cypress, is commonly planted as an ornamental
tree in our area. It is a hybrid between Cupressus nootkatensis D. Don in Lambert [Chamaecyparis nootkatensis (D. Don in
Lambert) Spach; Callitropsis nootkatensis (D. Don in Lambert) @rsted], Nootka Cypress, and Cupressus macrocarpa Hartweg,
Monterey Cypress. [= Z; = xCupressocyparis leylandii (A.B. Jackson & Dallimore) Dallimore & A.B. Jackson; = Cupressus
xleylandii A.B. Jackson & Dallimore] {not keyed at this time}

Chamaecyparis Spach 1841 (White Cedar)

A genus of about 5 species, trees, of warm temperate to cool temperate North America and Asia. The genus consists of 6 species
—ours, 1 in w. North America, and 3 in Japan & Taiwan. References: Michener in FNA (1993b); Farjon (2005)=Y; Farjon
(1998)=Z; Page in Kramer & Green (1990).
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Chamaecyparis thyoides (Linnaeus) Britton, Sterns, & Poggenburg, Atlantic White Cedar, Juniper. Cp (GA, NC, SC, VA):
peat dome and streamhead pocosins, blackwater stream swamps, hillside seepages, in highly acidic, peaty or sandy soils;
uncommon (GA Rare, VA Rare). March-April; October-November. S. ME south to n. FL and west to s. MS. From NJ south it
is strictly a tree of the Coastal Plain; northward it is often found in kettle-hole bogs. In SC and GA, Ch. thyoides is absent in the
outer Coastal Plain, occurring primarily in the fall-line Sandhills. A prized timber tree, now much reduced in abundance,
formerly used for cabinetry, boat-building, shingles, and other uses. The wood is valuable enough (and resistant enough to rot) to
have been mined from bogs in NJ. NC has some of the largest remaining stands of Atlantic White Cedar, in areas of very
difficult access, such as the interiors of major peat-domes and large peat-filled Carolina bays. The species is generally known as
"juniper" in our area. [=RAB, C, F, FNA, G, K, S; > Ch. thyoides var. henryae (H.L. Li) Little — Y, Z; > Ch. thyoides var.
thyoides — Y, Z; = Cupressus thyoides Linnaeus]

Cunninghamia R. Brown 1826 (China-fir)
A genus of 2 species, trees, of e. Asia (China and Taiwan). References: Farjon (1998)=Z; Page in Kramer & Green (1990).

*  Cunninghamia lanceolata (Lambert) Hooker, China-fir. Pd (NC): planted horticulturally; rare, perhaps only persistent,
introduced from China. A variety of forms are seen, some with dark-green, others with glaucous-blue foliage. [=K, Z; C.
sinensis R. Brown]

Juniperus Linnaeus 1753 (Red Cedar, Juniper, Savin)

A genus of about 60 species, trees and shrubs, of temperate, boreal, and subtropical regions of the Northern Hemisphere. Various
species of Juniperus, especially creeping species, are frequently used in landscaping. Molecular studies suggest that section
Juniperus (J. communis var. depressa in our area) and section Sabina (J. virginiana in our area) are quite divergent (Adams &
Demeke 1993). Small's (1933) recognition of the genus Sabina may prove to be warranted; some modern authors accept it
(especially Europeans) and recent molecular evidence provides some support. References: Adams in FNA (1993b); Adams
(1986); Adams & Demeke (1993); Adams (1995); Page in Kramer & Green (1990).

1 Leaves flat-acicular, 5-20 mm long, never scale-like, with a white line on the upper surface; leaves borne in whorls of 3,
spreading at 45-90 degrees from the twig; female cone ("berry") axillary, maturing in 2-3 years; [section Juniperus] .............
......................................................................................................................................................... J. communis var. depressa

1 Leaves primarily scale-like, ca. 1-2 mm long, though acicular and 2-10 mm long on young trees and some lower branches of
larger trees, without a white line on the upper surface (though generally somewhat glaucous); leaves of mature twigs borne
in opposite pairs of 2, decussate (thus 4-ranked), appressed to the twig (leaves of immature twigs sometimes in whorls of 3,
spreading at 10-45 degrees from the twig); female cones ("berries") terminal on short branches, maturing the first year;
[section Sabina].

2 Female cones ("berries") 3-4 mm long; terminal twigs 0.75-0.90 mm wide (including the scale-like leaves); scale leaves
1.20-1.45 mm long, obtuse to acute; trees generally with rounded crowns, the lower branches often drooping.................
................................................................................................................................................. J. virginiana var. silicicola

2 Female cones ("berries") 4-7 mm long; terminal twigs 0.85-1.00 mm wide (including the scale-like leaves); scale leaves
1.40-1.65 mm long, acute; trees generally with sharply tapered crowns, the lower branches generally ascending.............
.............................................................................................................................................. J. virginiana var. virginiana

Juniperus communis Linnaeus var. depressa Pursh, Ground Juniper, Mountain Juniper, Common Juniper. Mt (NC, SC,
VA), Pd (GA, NC, VA), Cp (SC, VA): in thin soil around rock outcrops on mountain summits and Piedmont monadnocks and
rocky bluffs (in GA and NC), high elevation old fields (in VA), xeric Coastal plain sandhills (in SC and VA); rare (GA Special
Concern, NC Rare, SC Rare, VA Rare). March-April; fleshy cone maturing in second or third year. This species is circumpolar,
widespread in n. North America, n. Europe, and n. Asia. In North America it is primarily northern and montane, occurring nearly
throughout Canada and AK, south in the Appalachians to n. GA, south in the Rocky Mountains to NM, AZ, and CA. Its berry is
the juniper berry used as a spice, as well as the main flavoring of gin. It is sometimes planted as a landscaping plant. In e. North
America, it is rare and scattered south of PA, MI, and WI, ranging south to a few disjunct sites in VA, NC, SC, GA, and s. IN.
As a native species, it is very rare in the Southeast; in NC known only from a few sites, notably Mount Satulah (Macon County)
and King's Pinnacle (Gaston County). In SC, a notable population occurs in sandy soils in Aiken County (Hitchcock Woods).
Definitely in our area is var. depressa, a decumbent shrub, up to about 1 meter high, forming large clonal patches. Harvill et al.
(1992) report scattered sites for var. communis in montane VA; these are based on columnar trees. Adams in FNA (1993b)
considers var. depressa to be the only variety occurring in e. United States, and states that var. depressa sometimes forms
columnar trees to 10 m tall; such individuals may be the basis of reports of var. communis from our area. Additional problems
about the status of Juniperus communis in our area remain unresolved; variation in growth form, morphologic characters, and
habitat suggest the possibility of the presence of several native taxa. See Coker & Totten (1945) for additional discussion. [=
RAB, C, F, FNA, G, K, W; J. sibirica Burgsdorff — S]

Juniperus virginiana Linnaeus var. silicicola (Small) E. Murray, Southern Red Cedar, Coastal Red Cedar. Cp (GA, NC,
SC, VA?): maritime forests and scrub, hammocks, coastal shell middens and natural shell deposits, brackish marshes, and other



CUPRESSACEAE 59

sandy or peaty, circumneutral situations; common. January-February; October-November. Var. silicicola ranges from e. NC
south to s. FL, and possibly west to MS. Many recent authors have treated this taxon as a species, but Adams (1986) and Adams
in FNA (1993b) consider varietal status more appropriate; Adams (1995) suggests that the two may have diverged as recently as
the Pleistocene. The two varieties are said to intergrade in GA, and in other areas the characters used to separate them seem
variable or imperfectly correlated. Large individuals can be as much as a meter in diameter. [= FNA, K; = Juniperus silicicola
(Small) Bailey — RAB; = Sabina silicicola Small — S; = Juniperus virginiana ssp. silicicola (Small) J. Silba]

Juniperus virginiana Linnaeus var. virginiana, Eastern Red Cedar. Pd, Mt, Cp (GA, NC, SC, VA): in a wide variety of
forests, pastures, old fields, roadsides, and fencerows, primarily upland, occurring most abundantly on circumneutral soils
(including shrink-swell clays), derived from mafic or calcareous rocks; common (especially in the Piedmont). January-March;
October-November. Var. virginiana ranges throughout e. United States. The wood is much used for fence posts and the
traditional southern cedar chest (which takes advantage of the moth-deterrent properties of cedar wood). [=C, F, FNA, G, K; =
Juniperus virginiana — RAB, W; = Sabina virginiana (Linnaeus) Antoine — S]

Platycladus Spach 1842 (Chinese Arborvitae)

A monotypic genus, a tree, of e. Asia (n. China and Manchuria). Platycladus is distinct from Thuja. References: Watson &
Eckenwalder in FNA (1993); Page in Kramer & Green (1990).

*  Platycladus orientalis (Linnaeus) Franco, Oriental Arborvitae, Tree-of-life. Cp, Mt (NC): commonly planted, especially in
graveyards, and rarely persisting and spreading to pastures, fields, and roadsides; rare, introduced from Asia. [= FNA, K; =
Biota orientalis (Linnaeus) Endlicher — S; = Thuja orientalis Linnaeus]

Taxodium L.C. Richard 1810 (Bald-cypress)

A genus of 3 species, trees, of e. North America and Mexico. There has been much debate over whether the two taxa of
Taxodium in our area should be treated as species or varieties, and if as varieties, the proper nomenclature. I agree with Godfrey
(1988), in his preference "to recognize two species ... because it is my perception that the vast majority of trees (populations) are
thus distinguishable." At least in our area, true intermediates appear to be non-existent, though the "mimicry" of the two species
creates "pseudo-intermediates"” that can cause difficulties in identification. Occasionally, the two species can be seen growing
together, in "hybrid habitats," as at the junction of Lake Waccamaw and the Waccamaw River (Columbus County, NC); there are
no intermediates, and with both species present for comparison, even juvenile trees are readily identifiable. Neufeld (1986)
discusses the different architecture and ecophysiology of the two species. The only other species in the genus is T. mucronatum
Tenore, ranging from s. TX south to Mexico and Guatemala. West of the Mississippi River, the architecture of T. distichum
comes to resemble that of T. mucronatum, suggesting the possibility of introgression. For this and other reasons, Watson in FNA
(1993b) and other authors prefer to treat T. mucronatum as a third variety of T. distichum, T. distichum var. mexicanum Gordon.
Taxodium is most closely related to Glyptostrobus and Cryptomeris. References: Godfrey (1988)=Z; Duncan and Duncan
(1988); Watson in FNA (1993b); Page in Kramer & Green (1990). Key adapted from Z.

1 Larger knees short, rarely > 4 dm tall, usually columnar or broad and mound-like, with thick, compact bark on top; leafy
branchlets ascending from the twigs, secundly erect (the base often curving, the apical portion of the branchlet borne in a
vertical plane), except on juvenile trees (which mimic T. distichum); leaves subulate, spirally arranged, not spreading
laterally and featherlike (except on juvenile trees), ascending or appressed; leaves mostly 3-10 mm long (to 15 mm long on
juvenile trees); bark thick (1-2.5 cm thick), furrowed, dark-brown, not exfoliating;[trees of isolated depressions (clay-based
Carolina bays, depression ponds), wet savannas, pocosins and other wet peaty habitats, and, less commonly, blackwater
SWamps and NAUTAL TAKES] .......oeuiiuiiiieee ettt ettt a ettt s e ettt eeee e eneas T. ascendens

1 Larger knees often tall, often > 4 dm tall, usually narrowly conical, with thin, shreddy bark on top; leafy branchlets
spreading laterally from the twigs, except in the crowns of mature trees (which mimic T. ascendens); leaves linear, flat,
spirally arranged but by twisting of their basal portions spreading laterally and featherlike (pseudo-distichous), appressed
only on drooping branches of the crown, if at all; leaves mostly 8-20 mm long (sometimes less on crown branches); bark
thin (< 1 cm thick), exfoliating in shreddy, orange-brown strips; [trees of brownwater swamp forests, blackwater swamp
forests, natural lakes, and MIIIPONAS]........c.cociriiiiieiiiciiieet ettt ettt ettt be s e bbb sseseeseeneeresens T. distichum

Taxodium ascendens Brongniart, Pond-cypress. Cp (GA, NC, SC, VA): limesink ponds (dolines), clay-based Carolina
bays, wet savannas, pocosins and other wet, peaty habitats, shores of natural blackwater lakes, swamps of blackwater streams;
common. March-April; October. Se. VA south to s. FL, west to e. LA; it is surely one of the most scenic trees of eastern North
America. [= RAB, G, K, S, Z; <T. distichum — F; = T. distichum var. imbricarium (Nuttall) Croom — FNA; = T. distichum var.
nutans (Aiton) Sweet]

Taxodium distichum (Linnaeus) L.C. Richard, Bald-cypress. Cp (GA, NC, SC, VA), Pd* (NC): brownwater and
blackwater swamps, usually in riverine situations; common. March-April; October. DE and e. MD south to FL and west to e.
TX and se. OK, north along the Mississippi River and its tributaries to s. IN and s. IL. This species is sometimes planted as an
ornamental in upland sites. [=RAB, G, K, S, Z; = T. distichum var. distichum — C, FNA; < T. distichum — F (also see T.
ascendens)]
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Thuja Linnaeus 1753 (Arborvitae)

A genus of 5 species, trees, of e. North America, w. North America, and e. Asia. References: Chambers in FNA (1993b); Page
in Kramer & Green (1990).

Thuja occidentalis Linnaeus, American Arborvitae, Northern White Cedar, Flat Cedar. Mt (NC?, VA), Pd (VA): dry
limestone, dolostone, and calcareous sandstone cliffs, talus, and boulderfields, rarely in our area in calcareous swamps, also
planted and persisting around old homesites and cemeteries (mainly in the Mountains); uncommon (rare in VA Piedmont, rare in
NC, where perhaps only introduced). March-April. Nova Scotia, Hudson Bay, and Manitoba south to PA (where considered
strictly introduced by Rhoads & Klein 1993), OH, n. IN, n. IL, and in the mountains to WV, w. VA, and e. TN. This species is
alleged by various authors to have occurred as a native species in nw. NC on limestone bluffs in Alleghany, Ashe, and/or Burke
counties, but it has not been relocated in this century, and little apparently suitable habitat occurs in NC. [=RAB, C, F, FNA, G,
K, S, W]

GINKGOACEAE Engler in Engler & Prantl 1897 (Ginkgo Family)
A family of a single genus and single species, a tree, native of China. Ginkgo has no close living relatives. References:
Whetstone in FNA (1993b); Page in Kramer & Green (1990).

Ginkgo Linnaeus 1771 (Ginkgo, Maidenhair Tree)

A monotypic genus, a tree, native of China. Ginkgo is famous as a "living fossil," known from fossils nearly 200 million years
old which are nearly identical to modern plants; it may be extinct as a native plant. References: Whetstone in FNA (1993b);
Page in Kramer & Green (1990).
*  Ginkgo biloba Linnaeus, Ginkgo, Maidenhair Tree. Pd, Mt (NC): frequently planted, rarely escaped to suburban
woodlands and yards; rare, native to se. China. As pointed out by Whetstone in FNA (1993b), Ginkgo is only weakly
naturalized. [=C, FNA, K]

PINACEAE Lindley 1836 (Pine Family)

A family of about 12 genera and about 220 species, trees and shrubs, almost exclusively in the Northern Hemisphere.
References: Thieret in FNA (1993b); Price (1989)=Z; Page in Kramer & Green (1990).

1 Leaves flat and linear; [subfamily Abietoideae].

2 Leaves attached directly to twig; cones 4-5 ¢m LONg, ETECT........ecuiririiiririeriieierieee ettt Abies
2 Leaves jointed, on short, persistent base; cones 1-3.8 cm long, pendant............ccccoveevieririieniieieniniieneeere e Tsuga
1 Leaves needle-like, angular rather than flat in cross-section.
3 Leaves borne singly, 4-sided; [subfamily ADIEtOIAEAE] .......ceevivieviriiriiierieeetietete ettt eneees Picea
3 Leaves either borne on short spur-shoots or in fascicles of 2-5, rounded to somewhat flattened in cross-section, but not
4-sided.
4  Leaves evergreen, > 3 cm long, borne in fascicles of 2-5; [subfamily Pinoideae]...........ccceeevrieenieenieeceniennnn Pinus
4  Leaves deciduous or evergreen, < 3 cm long, borne on short spur-shoots; [subfamily Laricoideae].
5 Leaves evergreen; cones 6-12 Cm LONEZ.....cccueiuiiieriiiiniieiereeterte ettt ettt st Cedrus

5 Leaves deciduous; cones 1-2 cm long

Abies P. Miller 1754 (Fir)

A genus of about 40-50 species, trees, of temperate regions of the Northern Hemisphere, south to Central America. Our 2 native
species and other non-natives are grown as ornamentals, especially in the mountains. References: Hunt in FNA (1993b); Liu
(1971)=Y; Page in Kramer & Green (1990).

1 Cones 10-15 cm 10ng; [SECTION ADIES] ....ouviuiiiieiieiieiieteieiet ettt ettt ettt e teetesbe s et esteseeseeseesessessenseseesesseesessesensenaans A. alba
1 Cones 3.5-8 cm long; [section Balsameae].
2 Bracts of the mature cones shorter than the scales or slightly exserted beyond the scales; stomatal rows (4-) 7 (-8) on
each side of the midvein on the lower leaf surface (visible at 10x magnification); [plant of the Central Appalachians
and north, from Page and Madison counties, VA, NOrthward] ..........ccccoeirieinieeieieisieeieeeeesee e A. balsamea
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2 Bracts of the mature cones longer than the scales and reflexed; stomatal rows (8-) 10 (-12) on each side of the midvein
on the lower leaf surface (visible at 10x magnification); [plant of the Southern Appalachians, from Grayson and Smyth
COUNtIES, VA, SOUIIWATA]......cveoviiiiiiiieiietietieti ettt ettt ettt teeteete s e s e s esseseetesseeb e sessessessesseseeseesessessessensens A. fraseri

*  Abies alba P. Miller, European Fir, Silver Fir. Mt (NC): naturalized in Highlands, NC (Macon Co.), from plantings made
by Thomas G. Harbison in the late 1800's (J.D. Pittillo, pers. comm.); rare. May; October. [=Y]

Abies balsamea (Linnaeus) P. Miller, Balsam Fir, Northern Balsam. Mt (VA): high elevation forests and cliffs; rare (VA
Rare). April-May. Newfoundland and Labrador west to n. Alberta, south to NY, PA, MI, W1, and IA, and (disjunct) in the
mountains to n. VA (known in our area as a native only from Page and Madison counties, VA). There has been considerable
debate over the taxonomic status of some, especially southern, populations of A. balsamea, which show some transition in
characters toward A. fraseri, and have been variously treated as A. intermedia Fulling, A. balsamea var. phanerolepis Fernald, or
A. xphanerolepis (Fernald) Liu. Variation in e. North American Abies is somewhat clinal, with the greatest geographical and
morphological discontinuity between n. VA and s. VA. It seems best, therefore, to recognize A. fraseri as a species and A.
balsamea as a species which includes the clinal var. phanerolepis. The balsam woolly adelgid, an alien pest, is afflicting this
species in Shenandoah National Park. [= C, FNA, K, W, Y, Z; < A. balsamea var. balsamea — F, G; < A. balsamea var.
phanerolepis Fernald — F, G; < A. xphanerolepis (Fernald) Liu — Y; < A. intermedia Fulling]

Abies fraseri (Pursh) Poiret, Fraser Fir, She Balsam, Southern Balsam. Mt (*GA, NC, VA): high elevation forests, from
about 1500-2037m; uncommon (US Species of Concern, NC Rare, VA Rare). May-June; September-November. Southern
Appalachian endemic, from Grayson and Smyth counties, VA (notably, Mount Rogers) south to e. TN and sw. NC. This species
is threatened as a native species by a virulent alien pest, the balsam woolly adelgid, and environmental damage caused by
pollution. Populations on Mt. Rogers and, to a lesser extent, Roan and Grandfather mountains, appear to be relatively healthy. A.
fraseri is closely related to the northern Balsam Fir, A. balsamea, and may be a relatively recent derivative of it. During the
1970's and 1980's, the cultivation of Fraser Fir Christmas trees became an important part of the economy of the North Carolina
mountains. Most Christmas tree plantations are at 1000-1500m in elevation; below 1000m, Fraser Fir is very susceptible to a
fungal root rot (Phytophthora), above 1500m it grows too slowly to be profitable and is often "flagged" by winds, ruining its
shape for commercial purposes. [=RAB, C, F, FNA, G, K, S, W, Y, Z]

Cedrus Trew 1757 (Cedar)
A genus of 2-4 species, trees, native to n. Africa to Asia. References: Page in Kramer & Green (1990).

*  Cedrus deodara (Roxburgh ex D. Don) G. Don, Deodar Cedar. Pd, Cp (NC, SC): frequently planted, rarely escaped to
suburban woodlands; rare. [=K]

Larix P. Miller 1754 (Larch)

A genus of about 10 species, trees, of cold temperate and boreal regions of the Northern Hemisphere. References: Parker in
FNA (1993b); Page in Kramer & Green (1990).

1 Leaves 2.5-3 cm long; cones 2-3.5 cm long; [alien species rarely planted] ..........cocoovevieiieinininienieieeeceee e L. decidua
1 Leaves 1-2.5 cm long; cones 1.2-2 cm long; [native species south to MD and WV].......ccccooviiiiieiniiiiiieiee, [L. laricina]

*  Larix decidua P. Miller, European Larch. Mt (NC): forests; rare, introduced from Europe. Planted as an ornamental and
experimentally as a forest tree, persisting and sometimes escaping in the high mountains of NC. [=F, K]

Larix laricina (Du Roi) K. Koch, Eastern Larch or Tamarack, ranges south in bogs and swamps to Garrett County, MD and
Preston County, WV. [=FNA, C, F, G, K]

Picea A. Dietrich 1824 (Spruce)

A genus of about 40 species, trees, of cool temperate and boreal parts of the Northern Hemisphere. References: Taylor in FNA
(1993b); Page in Kramer & Green (1990).

1 Cones 10-16 cm long; upper branches spreading to ascending, the lower drooping; outer bud scales without hairlike
projections; [plant an alien, but widely planted as an ornamental and sometimes as an experimental timber plantation tree] ...
........................................................................................................................................................................................ P. abies
1 Cones 1.5-4.5 cm long; upper branches ascending, the lower spreading; outer bud scales prolonged into minute hairlike
projections; [plant native].
2 Cones 1.5-2.5 cm long, gray at maturity, long-PersiStent.........cccveueireerieeieieerieeirieieeeieee et eaeeas [P. mariana]
2 Cones 2.5-4.5 cm long, red-brown at maturity, ShOrt-persistent ............ceceeeruerierieieieire e P. rubens
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*  Picea abies (Linnaeus) H. Karsten, Norway Spruce. Mt (NC, VA): persisting and escaping from forestry plantations at
moderate or high elevations, notably in Great Smoky Mountains National Park (Kephart Prong), Mount Mitchell State Park, and
the Biltmore Estate; rare, introduced from n. Europe. [= FNA, K]

Picea rubens Sargent, Red Spruce, He Balsam. Mt (NC, VA): common to dominant in spruce and spruce-fir forests at high
elevations, scattered in northern hardwood forests, heath balds, boulderfield forests, ridges, and rarely coves, also in bogs or
swampy forests at lower elevations (down to about 1000m), ranging in moisture tolerance from dry ridges (though these are often
fog-bathed) to saturated peats; uncommon. May-June; October. Nova Scotia and New Brunswick south (interruptedly) to w. NC
and e. TN. Hardin (1971b) discusses the existence of southern populations of P. rubens growing in bogs (notably Long Hope
Valley, Ashe and Watauga counties, NC and Pineola Bog, Avery County, NC) with shorter than normal leaves (8-10 mm long vs.
12-15 mm long). He suggests that "this may be ecotypic, but one wonders whether the short leaves and bog habitat might reflect
a few Black Spruce genes that have persisted since the Pleistocene." Further study with modern electrophoretic and molecular
techniques seems warranted. [=RAB, C, F, FNA, G, K, S, W, Z; > P. australis Small — S]

*  Picea mariana (P. Miller) Britton, Sterns, & Poggenburg, Black Spruce, ranges south to s. PA. It has also been reported
from bogs in our area: for NC (Small 1933) and for VA (Fernald 1950). These reports are apparently based on
misidentifications of short-leaved, bog-inhabiting populations of P. rubens (see discussion under P. rubens). [=C, F, FNA, G; >
P. mariana var. mariana — K]

Pinus Linnaeus 1753 (Pine)

A genus of about 110 species, trees, of the Northern Hemisphere, south to Central America. References: Kral in FNA (1993b);
Duncan & Duncan (1988); Gernandt et al. (2005); Price, Liston, & Strauss (1998); Richardson (1998); Page in Kramer & Green
(1990).

Identification notes: Young saplings generally have shorter needles than larger saplings and mature trees; measurements in the
key are those of mature trees.

Main Key

1 Needles 5 in each bundle; each needle with 1 vascular bundle; [subgenus Strobus, section Strobus] ........................ P. strobus
1 Needles 2-3 (-4) in each bundle; each needle with 2 vascular bundles; [subgenus Pinus].
2 Bracts and bud scales fimbriate; sheath > 1.3 cm long; needles 20-50 cm long, in bundles of 3 (-4); twigs about 1 cm in
diameter; [subgenus Pinus, section Trifoliae, subsection AUSLIalES] .........ccccoeiriiriirierieciiieeeeeeeeeee e P. palustris
2 Bracts and bud scales entire or edged with hairs, but not fimbriate; sheath < 1.5 cm long; needles (2-) 3-30 cm long, in
bundles of 2-4; twigs < 1 cm in diameter.
3 Needles in bundles of 3, or 2 and 3, or 3 and 4 (predominantly or at least substantially in 3's); [subgenus Pinus,
section Trifoliae, subsection Australes].
4 Needles in bundles of 2 and 3.
5 Needles 3-7 cm long; prickles on cones 3-8 mm long, stout (> 1 mm wide at base of prickle)...................

.................................................................................................................................................. P. pungens
5 Needles 5-30 cm long; prickles on cones 1-3 mm long, slender (< 1 mm wide at base of prickle).

6  Needles 17-30 cm long; cones (6) 12-15 cm 1ong ....cceeveeriivieneniiieeieieieneen P. elliottii var. elliottii

6  Needles 5-12 cm long; cones 4-7 CIM LONE.......ccceeverieieieieriiriieieeeee et eeeereesenes P. echinata

4 Needles in bundles of 3 (rarely with a few 2's), or 3 and 4.
7  Cones distinctly longer than broad when open or closed, 5-13 cm long; needles mostly (10-) 12-23 (-28)
cm long, 0.7-1.5 mm wide; buds not resinous (or only slightly so); trunks not producing adventitious
SProuts (EPICOTMIC SPTOULITIZ) .. .veuveeurentertieteettetertteteeteestesteestesteettesteeseenbesseeneesbeenbesbeesbesbeeneenseensens P. taeda
7  Cones about as broad as long, 3-6 cm long; needles (4-) 7-16 (-20) cm long, 1.5-2.0 mm wide; buds
resinous; trunks commonly producing adventitious sprouts (epicormic sprouting), especially in response

to fire.

8  Needles (10-) 16-20 (-21) cm long, persisting 3-4 years; cones serotinous; [trees of pocosins,
savannas, and other wetlands of the Coastal Pain] ..........ccceceevevienierieniecieneeiee e, P. serotina

8  Needles (4-) 7-10 (-15) cm long, persisting only 2 years; cones opening at maturity, not serotinous;
[trees of ridges, slopes, bottomlands, and bogs of the Mountains and Piedmont] ................. P. rigida

3 Needles in bundles of 2 only.
9  Needles stout, 1.3-2 mm wide.
10 Needles 7-16 cm long; cones 4-6 cm long, each scale bearing a small depressed mucro; [introduced tree,
usually planted only on Coastal Plain barrier islands]; [subgenus Pinus, section Pinus, subsection Pinus]
.......................................................................................................................................... P. thunbergiana
10 Needles 3-6 (-8) cm long; cones either 6-9 cm long with each scale bearing a stout, woody spine, or 3-6
cm long and unarmed; [native tree of the Mountains and upper Piedmont or introduced tree south to MD
and WV].
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11 Cones 6-9 cm long with each scale bearing a stout, woody spine; [native tree of the Mountains and

upper Piedmont; [subgenus Pinus, section Trifoliae, subsection Australes]...................... P. pungens
11 Cones 3-6 cm long, unarmed; [introduced tree south to MD and WV]; [subgenus Pinus, section
Pinus, SUbSECHION PINUST......ccociiiiiieiiieicieeeeeeeteet ettt eb e eseeneen [P. sylvestris]

9  Needles slender to somewhat stout, 0.5-1.2 mm wide.
12 Needles 15-25 cm long; [trees naturalized on barrier islands]; [subgenus Pinus, section Pinus, subsection

PINASTEI] .ttt ettt ettt ettt h ettt be et et et e st nt st ebeebeetete b eneeneene P. pinaster

12 Needles 2-17 cm long; [trees generally elsewhere].

13 Needles 10-17 cm long; branches brittle; spring shoots with a single node, with 1 whorl of
branches; [trees of the north, sometimes planted in our Mountains]; [subgenus Pinus, section Pinus,
SUDSECHION PINUST.....viviiiiiiieiiciietiiete ettt ettt seseeseeseebessesnas P. resinosa

13 Needles 2-13 cm long; branches flexible; spring shoots usually with several nodes (several whorls
of branches); [trees of various habitats].

14 Needles 2-8 cm long, generally twisted; cones opening at maturity, not serotinous, the scales
bearing prominent, slender prickles 2-5 mm long; [subgenus Pinus, section Trifoliae,
SUDSECtION CONONTART. ... eouiitiitiiteieieiieit ettt ettt ese s P. virginiana

14 Needles 5-13 cm long, twisted or not; cones opening at maturity or serotinous, the scales
bearing prominent, short, stout prickles or minute, deciduous prickles, and also with a faint to
conspicuous horizontal ridge.

15 Anthers yellow; bark tight, closely ridged, not sloughing off, reminiscent of a hardwood;
[native trees of mesic to fairly wet, fertile soils]; [subgenus Pinus, section Trifoliae,
SUDSECLION AUSIFAIES] .. ..cviiviviiiieeeeeeeetee ettt ettt enas P. glabra

15 Anthers dark orange; bark flaky, the laminated layers sloughing off in a manner typical of
a pine; [non-native (in our immediate area) trees of xeric sands]; [subgenus Pinus, section
Trifoliae, subsection CONTOITAL] ........cceevirueirieirieiiieiere e P. clausa

Auxiliary Key to common pines of the Piedmont

1 Needles 12-25 cm long, predominantly in bundles of 3; winter buds > 1 cm long; cones 6-15 cm long, falling soon after
releasing seed; bark plates thick, without crater-Iike DIISTETS .......c..eeruiriiriiiiiiiiieieeeeeee e P. taeda
1 Needles 2-13 cm long, predominantly in bundles of 2; winter buds < 1 cm long; cones 3-7 cm long, persisting on trees for
several years after releasing seed; bark plates thin, with or without crater-like blisters.
2 Needles 7-13 cm long, not twisted, or slightly so, in bundles of 2 (usually with some in bundles of 3), rather slender, <
1.0 mm wide; bark plates mostly > 4 cm wide, with crater-like blisters ca. 1 mm in diameter; winter buds not very
resinous; 3-4 year-old twigs rough and flaKing...........c.ccceiruiriirieieiiiieeeeeeeeee et P. echinata
2 Needles 2-8 cm long, typically twisted, in bundles of 2, rather stout, often 1.0-1.2 mm wide; bark plates mostly about 2
cm wide, without crater-like blisters; winter buds very resinous; 3-4 year-old twigs smoothish to rough, but not flaking.
....................................................................................................................................................................... P. virginiana

Pinus clausa (Chapman ex Engelmann) Vasey ex Sargent, Sand Pine. Cp (GA, *NC): persisting after experimental
planting in plantations; rare, native to Florida. P. clausa is closely related to P. virginiana, the northeastern North American P.
banksiana, and the northwestern North American P. contorta complex. [= FNA, K, S, Z]

Pinus echinata P. Miller, Shortleaf Pine, Rosemary Pine, Yellow Pine. Pd, Mt, Cp (GA, NC, SC, VA): dry rocky ridges
and slopes, sandhills, old fields, forests, generally in rather xeric sites, but also occurring in mesic to even wet sites; common.
March-April; September-October. Widespread in se. North America, north to s. NY, NJ, s. PA, s. OH, s. IL, s. MO, and e. OK,
perhaps reaching its greatest importance in dry, sandstone landscapes, such as the Cumberland Plateau of WV, KY, TN, and AL,
and the Ozarks and Ouachitas of AR, MO, and OK. [=RAB, C, F, FNA, G, K, S, W, Z]

Pinus elliottii Engelmann var. elliottii, Slash Pine. Cp (GA, NC*, SC): native in wet pine flatwoods and maritime forests in
SC, extensively planted in SC and NC in silvicultural plantations on a wide variety of soils, many of them unsuitable for its
successful growth; common. January-February; October-November. P. elliottii var. elliottii ranges from e. SC south to c.
peninsular FL, west to €. LA; var. densa Little & Dorman is restricted to c. and s. peninsular FL. P. elliottii var. densa is perhaps
better treated as a full species, Pinus densa (Little & Dorman) de Laubenfels & Silba. P. elliottii var. elliottii has been
extensively planted throughout the Coastal Plain of NC and SC, where it now occupies tens of thousands of hectares.
Superficially, P. elliottii resembles both P. palustris and P. taeda, with cone size and needle length intermediate. P. elliottii var.
elliottii is sometimes difficult to tell from P. taeda; additional helpful characteristics are the seed cones on 1.5-3 cm long stalks
(vs. essentially sessile), seed cones reddish-brown and glossy, appearing varnished (vs. brown and dull), needles thicker and a
dark glossy green (vs. thinner and a yellowish green); bark prominently flaking off and revealing reddish patches (vs. not notably
flaking off and revealing reddish patches). [= FNA, K, Z; < P. elliottii —- RAB; P. caribaea Morelet — S in part, misapplied; P.
palustris P. Miller — S in part, misapplied; P. heterophylla — S]

Pinus glabra Walter, Spruce Pine, Walter's Pine. Cp (GA, SC): bottomland forests, rich, moist soils; common, uncommon
in SC. March-April; September-October. SC south to n. FL and west to se. LA. This pine is unusual in growing in moist (even
infrequently flooded), fertile habitats, usually mixed with bottomland hardwoods, and apparently rather shade tolerant, sometimes
growing as an understory tree. [= RAB, FNA, K, S, Z]
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Pinus palustris P. Miller, Longleaf Pine, Southern Pine. Cp, Pd (GA, NC, SC, VA), Mt (GA): formerly throughout the
Coastal Plain, Sandhills, and lower Piedmont, on a wide variety of soils (sandy, loamy, clayey, or peaty), from very dry to very
wet conditions, in savannas, woodlands, and forests affected by relatively frequent natural (lightning caused) fires (likely
augmented augmented by native Americans), now reduced to less than a tenth of its former abundance by a variety of forces,
including turpentining, timbering, free-range hogs, fire suppression, and "site conversion" by foresters to other trees, now
extremely rare in VA and north of the Neuse River in NC, still occurring in some abundance in the outer Coastal Plain from
Carteret County, NC south into GA, in the Bladen Lakes area of Bladen and Cumberland counties, and in the Sandhills of
Harnett, Hoke, Scotland, Richmond, Moore, Anson, and Montgomery counties, NC and south into GA; common (locally) (VA
Rare). March-April; September-October. A Southeastern Coastal Plain endemic: se. VA south to FL and west to se. TX; it
extends slightly into the Piedmont in most states where it occurs, and further into the Piedmont and low mountains in GA and
AL. "The species has been heavily exploited for timber and turpentine production, and it has been estimated that by 1930 only
ten percent of its original volume of timber remained" (Price 1989); certainly much less now remains. Longleaf Pine is the state
tree of NC. A hybrid with P. taeda, P. xsondereggeri H.H. Chapman, occurs. [= RAB, C, FNA, K; = P. australis Michaux f. —
F, G, S]

*  Pinus pinaster Aiton, Maritime Pine, Cluster Pine. Cp (NC): planted and naturalized on barrier islands; rare, introduced
from Mediterranean Europe. P. pinaster is reported by Brown (1959) to be "introduced from Mediterranean region and planted
on sand-flats in vicinity of Corolla, Currituck Banks, Bodie and Hatteras Island 1936-1940.... Now producing seeds and
becoming naturalized near Cape Hatteras Lighthouse. More resistant to salt spray than native pines" (Brown 1959). Graetz
(1973) discusses its use on the Outer Banks and concludes that it is "not as well adapted to inclement beach conditions as
Japanese black pine." P. pinaster is conspicuous just south of Nags Head on NC 12 (Dare County, NC), further south at Bodie
Island Lighthouse (Dare County, NC), on Ocracoke Island (Hyde County, NC), and elsewhere. It has needles in 2's, (10-) 15-20
(-25) cm long. [=K]

Pinus pungens Lambert, Table Mountain Pine, Burr Pine, Hickory Pine. Mt (GA, NC, SC, VA), Pd (NC, SC, VA): dry
ridges, cliffs, shale barrens, usually requiring fire for its reproduction, occurring at least up to 5000 feet in elevation; common
(rare in Coastal Plain). May; September-October. A Central and Southern Appalachian endemic: n. NJ, through se. PA, w. MD,
WV, w. VA, w. NC, and e. TN to nw. SC and ne. GA. [=RAB, C, F, FNA, G, K, S, W, Z]

*  Pinus resinosa Aiton, Red Pine. Mt (NC, VA): in pine plantations, and persisting after silvicultural planting; rare. This
species is native as far south as WV (Pendleton and Hardy counties) and PA (Luzerne, Wyoming, Tioga, and Centre counties).
[=C,F,FNA, G, K]

Pinus rigida P. Miller, Pitch Pine. Mt (GA, NC, SC, VA), Pd (NC, SC, VA), Cp (VA): primarily on dry ridges, more or
less requiring fire for its reproduction, less commonly in peat soils of mountain bogs (and then often at elevations of 800-1000 m)
and also scattered through a variety of forest types; uncommon (rare in Coastal Plain of VA). May; September-October. S.
Canada and s. ME south to n. GA. It is abundant near sea level in the Pine Barrens of NJ, but in NC is limited to the mountains
and upper Piedmont; it is replaced in Coastal Plain fire-maintained wetland communities by the related Pinus serotina. [= RAB,
C,F,FNA, G, K, S, W, Z; = P. rigida ssp. rigida]

Pinus serotina Michaux, Pocosin Pine, Pond Pine, Marsh Pine. Cp (GA, NC, SC, VA), Pd (NC, SC, VA): peaty soils of
pocosins, swamps of small blackwater streams; common, rare in Piedmont. April; August (or at any time of year in response to
fire). A Southeastern Coastal Plain endemic: s. NJ south to n. FL and se. AL, restricted to the Coastal Plain. A remarkable tree,
well-adapted to fire by its serotinous cones and its ability to resprout needles from the branches, trunk ("epicormic sprouting"), or
roots following fire. Extensive areas of peatland in the outer Coastal Plain are dominated by P. serotina, sometimes codominant
with Gordonia lasianthus. Following fires which destroy all branches but do not kill the trees, epicormic sprouting results in
entire forests of odd-looking cylindrical pond pines, the trunk thickly beset with needles, the outline of the tree a narrow cylinder
10-20 meters tall and less than 1 meter in diameter from base to summit. P. serotina is clearly a southern relative of P. rigida. It
normally occurs in fire-maintained wetlands associated with ("downhill" from) P. palustris. On deep peats, P. serotina is stunted
and of very irregular form; on mineral or shallower organic soils it can reach large size. Even when well-developed, the trunk is
typically twisted and gnarled, helping to distinguish it from P. taeda. [=RAB, C, F, FNA, G, K, S, Z; = P. rigida P. Miller ssp.
serotina (Michaux) Clausen]

Pinus strobus Linnaeus, Eastern White Pine. Mt (GA, NC, SC, VA), Pd (NC, SC, VA), Cp (SC, VA): moist to dry forests,
bottomlands, dry, rocky ridges in humid gorges; common (rare in Coastal Plain). April; August-September. Widespread in ne.
North America, south to VA, w. and (rarely) c. NC, nw. SC, n. GA, e. TN, KY, IN, n. IL, e. TA, and MN. P. strobus was
probably the tallest tree in e. North America, reaching heights of 60-70 meters. It was a very important timber tree historically.
In NC a notable relict and disjunct stand of P. strobus occurs on bluffs of the Deep River in the eastern Piedmont of Chatham
County; in VA P. strobus is widely but irregularly distributed in the lower Piedmont. [= RAB, C, F, FNA, G, K, W, Z; = Strobus
strobus (Linnaeus) Small — S]

Pinus taeda Linnaeus, Loblolly Pine, Old Field Pine. Cp, Pd (GA, NC, SC, VA): forests, fields, pine plantations;
common, much more abundant and widespread than formerly, occurring further west than as a native. March-April; October-
November. Widespread in se. North America, ranging north to s. NJ, VA, TN, AR, and se. OK. See P. elliottii for additional
characters to distinguish these two species. [=RAB, C, F, FNA, G, K, S, W, Z]

*  Pinus thunbergiana Franco, Japanese Black Pine. Cp (GA?, NC, SC): planted and persisting, sometimes appearing native,
on barrier islands; rare, native of Japan. Growing in maritime situations in its native land, this tree's strong resistance to salt
spray is the reason for its horticultural use in our area. Following moderate storm events on the coast, P. thunbergiana's needles
remain green and undamaged, even when needles of P. taeda, native to such situations, are salt-killed. [=K; =? P. thunbergii
Parlin]
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Pinus virginiana P. Miller, Virginia Pine, Scrub Pine, Jersey Pine. Mt, Pd (GA, NC, SC, VA), Cp (NC, SC, VA): dry
forests and woodlands, especially on slopes and ridges, also common in certain areas as a weedy successional tree on nearly any
kind of site; common (rare in the Coastal plain). March-May; September-November. Primarily a Central and Southern
Appalachian endemic: s. NY, NJ, and PA, south through VA, WV, s. OH, s. IL, KY, TN, and NC to nw. SC, n. GA, n. AL, and
ne. MS. A small, scrubby pine, occurring in very dense, monospecific stands in the upper Piedmont as a result of secondary
succession of old fields. [=RAB, C, F, FNA, G, K, S, W, Z]

*  Pinus sylvestris Linnaeus var. sylvestris, Scots Pine, is introduced and at least weakly naturalized south to MD (Kartesz
1999) and e. WV (Morton et al. 2004). [=FNA; < P. sylvestris — C, F, G, K]

The following pines occur on barrier islands in NC and SC: P. taeda, P. palustris, P. elliottii var. elliottii, P. thunbergii, and P.
pinaster (the latter two not native). In the Coastal Plain, the pines are P. palustris, P. serotina, P. echinata, P. taeda, P. glabra,
and P. elliottii var. elliottii. In the Piedmont, three pines are common and typically present in disturbed upland soils. The
auxiliary key is useful in separating these sometimes confusing trees.

Tsuga Carriere 1847 (Hemlock)

A genus of about 14 species, trees, of North America and e. Asia (China, Japan, and Taiwan). References: Taylor in FNA
(1993b); Page in Kramer & Green (19\90).

1 Most of the leaves 8-13 mm long, those originating from the sides and lower surface of the twig spreading more or less
distichously in a horizontal plane, normally sized, those borne on the upper surface of the twig more or less appressed,
dwarf, mostly 1/6 to 1/2 as long as the adjacent lateral leaves, 1-3 (-6) mm long, the whitened undersurface (consisting of
rows of stomata) exposed upward; leaf margins minutely serrulate; leaf apices obtuse to rounded; seed cones 12-25 mm long
.............................................................................................................................................................................. T. canadensis

1 Most of the leaves 10-18 mm long, those originating from the sides and lower surface of the twig spreading more or less
distichously in a horizontal plane, normally sized, those borne on the upper surface of the twig not appressed, spreading at a
60-90 degree angle from the twig, more or less normally sized, mostly 3/4 to as long as the adjacent lateral leaves, 8-15 mm
long, the whitened undersurface (consisting of rows of stomata) not exposed upward; leaf margins entire; leaf apices
minutely retuse (notched), truncate, or rounded; seed cones 20-38 MM 10N .........ccooviririneiieiieiiiieeeeeee T. caroliniana

Tsuga canadensis (Linnaeus) Carriére, Eastern Hemlock, Canada Hemlock. Mt (GA, NC, SC, VA), Pd (NC, VA), Cp
(VA): in a wide variety of habitats in the mountains, most typically and abundantly in moist sites in ravines or coves along
streams, but likely to be found in all but the driest habitats between 300 and 1500 m (even occurring in peaty bogs, where it has a
sickly yellow color and short life expectancy); in the western piedmont of NC limited to progressively rarer microhabitats
(primarily north-facing river bluffs), reaching its eastward limit in NC at a disjunct stand at Hemlock Bluff State Natural Area,
Wake County (but uncommon in the piedmont of VA and even present, though rare, in the coastal plain of VA); common (rare in
Piedmont south of VA, rare in Coastal Plain in VA only). March-April; September-November. Widespread in ne. North
America, south to w. and c. VA, w. and (rarely) c. NC, nw. SC, n. GA, n. AL, TN, KY, IN, WI, and MN. One of the largest trees
commonly encountered nowadays in our area, but probably not naturally larger than many other trees — because of its low timber
value, it is often left by loggers. The hemlock woolly adelgic is severely affecting this species. [=RAB, C, F, FNA, G, K, S, W,
z]

Tsuga caroliniana Engelmann, Carolina Hemlock. Mt (GA, NC, SC, VA), Pd (NC, SC, VA): primarily in open forests on
ridge tops, rocky bluffs, or gorge walls, generally in drier and rockier sites than T. canadensis, but the two sometimes growing in
close proximity or even intermixed in humid gorges; very limited in the western Piedmont, apparently reaching its eastern limit in
NC at Hanging Rock State Park, Stokes County, and ranging east to Halifax County in the Piedmont of VA; uncommon (rare in
piedmont) (GA Special Concern). March-April; August-September. T. caroliniana is a rather narrow Southern Appalachian
endemic, occurring only in w. NC, e. TN, sw. and sc. VA, nw. SC, and n. GA. Carolina Hemlock has achieved a substantial
reputation in NC as a Christmas tree, and is finally coming into favor as an ornamental; Coker and Totten (1945) wrote "the
Carolina Hemlock is a very beautiful tree in cultivation, perhaps the handsomest of any eastern American conifer, combining in a
remarkable way delicacy, symmetry, and strength." The hemlock woolly adelgid threatens this species. [= RAB, C, F, FNA, G,
K, S, W, Z]

The folk taxonomy of conifers in our area is an interesting, though tangled, story. The town of Spruce Pine, NC is apparently
named for Tsuga canadensis. Spruce Pinnacle in Buncombe County, NC is crowned with old Tsuga caroliniana. Picea rubens
and Abies fraseri are called "He Balsam" and "She Balsam" (considered the male and female of a single species), Tamarack Post
Office in Watauga County, NC and Tamarack Ridge in Highland County, VA are named for the abundance of Picea rubens! The
generally used common name for Juniperus is "cedar," and Chamaecyparis is called "juniper."

TAXACEAE S.F. Gray 1821 (Yew Family)
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A family of about 4 genera and ca. 16-20 species, shrubs and trees, of isolated regions of the Northern Hemisphere and New
Caledonia. References: Hils in FNA (1993b); Price (1990); Page in Kramer & Green (1990).

1 Leaves flexible, the tips pointed but not piercing to the touch; fleshy "cone" ca. 5 mm long, ca. 5 mm in diameter, red when

ripe, the seed exposed at the top by a gap in the aril...........ccooiiiiiiii e Taxus
1 Leaves stiff, the tips piercing to the touch; fleshy "cone" 2.5-3 cm long, ca. 2 cm in diameter, dark green to purple when
ripe, seed entirely surrounded DY fleShy tISSUE. .......eeiiriiriiiiiiieieeee ettt st Torreya

Taxus Linnaeus 1753 (Yew)

The genus consists of about 8 very closely related species, trees and shrubs, of temperate regions of the Northern Hemisphere.
The species have been termed "discouragingly similar" by Hils in FNA (1993b). In e. North America, T. canadensis occurs in
ne. North America, and T. floridana Chapman is endemic to panhandle FL. T. brevifolia Nuttall, Pacific Yew, of British
Columbia and Alberta south to MT, ID, OR, and CA, has recently been widely publicized as the source of an anti-cancer drug,
present in all species of the genus. T. baccata Linnaeus is native to Europe, and 3-4 additional species occur in Japan and e.
mainland Asia (Price 1990). References: Hils in FNA (1993b); Farjon (1998)=Z; Page in Kramer & Green (1990).

1 Leafundersurfaces usually lacking cuticular papillae along the stomatal bands; shrubs to 2 m tall; [of w. NC and VA
TOTERWATA] ..ttt ettt ettt ettt ettt teete et e s b e s e st eseesees e be s e s s esseseesseseebe s essessesaesseseeseeseesessessesseseeseesessessens T. canadensis

1 Leaf undersurfaces with cuticular papillae along the stomatal bands; shrubs or small trees to 10 m tall; [of Panhandle FL].....
.............................................................................................................................................................................. [T. floridana]

Taxus canadensis Marshall, Canada Yew, American Yew. Mt (NC, VA), Pd (VA): cliffs, bluffs, and rocky slopes over
calcareous or mafic rocks, red spruce and hemlock swamps and bogs; uncommon in VA, rare in NC (NC Rare). April-May.
Newfoundland, Labrador, MN, and s. Manitoba south to nw. NC, ne. TN, KY, and IA. Taxus was first found in NC in 1968
(McDowell 1969). In our area, Taxus occurs primarily on limestone and mafic bluffs, but at its southernmost site in the "hanging
valley" of Long Hope Creek (Ashe and Watauga counties, NC), Taxus is found in red spruce swamps and bog edges, where it is
locally rather common. Deer have a devastating effect on populations of this species in our area. [=C, F, FNA, G, K, W, Z; =T.
baccata Linnaeus ssp. canadensis (Marshall) Pilger]

*  Taxus baccata Linnaeus, English Yew. Planted as hedges and ornamentals, escaping locally, as in Rock Creek Park,
Washington, DC (Shetler & Orli 2000). [=C, G, K, Z; = T. baccata ssp. baccata] {not keyed}
*  Taxus cuspidata Siebold & Zuccarini, Japanese Yew. Planted as hedges and ornamentals, possibly escaping locally (Shetler
& Orli 2000). [=C, G, K; >T. cuspidata var. cuspidata — Z; = T. baccata Linnaeus ssp. cuspidata (Siebold & Zuccarini) Pilger]
{not keyed}

Taxus floridana Nuttall ex Chapman, Florida Yew. Mesic bluffs and ravines. Endemic to Panhandle FL. [=FNA, K, S, Z;
=T. baccata Linnacus ssp. floridana (Nuttall ex Chapman) Pilger; = T. baccata var. floridana (Nuttall ex Chapman) Silba]

Torreya Arnott 1838 (Torreya, Stinking Cedar)

The genus consists of 6-7 species, trees, of temperate regions of the Northern Hemisphere — 1 in FL and adjacent GA, 1 in CA, 1
in Japan, and 4 in c. and s. China and adjacent Burma (Price 1990). References: Hils in FNA (1993b); Page in Kramer & Green
(1990).

Torreya taxifolia Arnott, Florida Torreya. Cp (GA), *Mt (*NC): moist ravines and bluffs, and also rarely established near
plantings; rare (US Endangered, GA Endangered). An endangered endemic of ravines along the Apalachicola River in panhandle
FL and sw. GA. Pittillo and Brown (1988) report that "young saplings [are] established downslope and beneath transplanted
trees south of Highlands [Macon County, NC]." Godfrey (1988) reports that the national champion Florida Torreya is in Warren
County, NC, with "a near-basal circumference of 9 feet, a spread of 52 feet, and a height of 60 feet. It is estimated that it may
have been planted there about 1830." [= FNA, K; = Tumion taxifolium (Arnott) Greene — S]

ZAMIACEAE Reichenbach 1837 (Sago-palm Family)
A family of about 9-11 genera and 100-185 species, of tropical and warm temperate North America, Central America, South

America, Africa, and Australia. References: Landry in FNA (1993b); Johnson & Wilson in Kramer & Green (1990); Jones
(1993).

Zamia Linnaeus
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A genus of about 30-60 species, of extreme se. North America, West Indies, Central America, and South America. References:
Landry in FNA (1993b); Johnson & Wilson in Kramer & Green (1990); Ward (2001)=Y; Stevenson (1991)=Z.

Zamia floridana Alphonse de Candolle var. umbrosa (Small) D.B. Ward, Coontie. Cp (GA): maritime forests, pinelands;
rare (GA Special Concern). E. GA (Glynn Co.) south to FL. Zamia floridana var. floridana is more widespread in the FL
Peninsula. Ward (2001), Landry in FNA (1993b), and Stevenson (1991) conclude that North American Zamia belongs to one of
several Zamia species in the West Indies. Ward (2001) concludes that Z. floridana is the correct name for this taxon, and that
varietal status is warranted for the "umbrosa" entity. [=Y; < Zamia integrifolia Linnaeus f. in Aiton — FNA, Z; < Z. pumila
Linnaeus — K, misapplied; = Z. umbrosa Small — S; < Z. floridana Alphonse de Candolle]



DICOTYLEDONS

DICOTYLEDONS

ACANTHACEAE Durande 1762 (Acanthus Family)

A family of about 230 genera and about 3450 species, herbs, shrubs, vines, and trees, largely tropical. References: Wasshausen
(1998); Long (1970); McDade & Moody (1999).

1  Leaves in a basal rosette (sometimes with smaller leaves on a scape).
2 Leaves glabrate, to 22 cm long and 8 cm wide; corolla 0.8-1.3 cm long; capsule 8-10 mm long; stamens 2; [of moist to

WEE SWEAITIPS] ©e.vivviverterierieteeteesesesteseeseeseeseesessesseseeseesessessesseseasseseasessassessessesseseesessessessesaessessessessesasessessesseseesessesens Elytraria
2 Leaves pubescent, to 10 cm long and 3 cm wide; corolla 1.8-4 cm long; capsule 9-18 mm long; stamens 4; [of dry
upland pinelands].

3 Leaves 2-10 cm long, 1-3 cm wide; corolla 3-4 cm long; calyx lobes 15-30 mm long; capsule 12-18 mm long........
............................................................................................................................................................. Ruellia ciliosa
3 Leaves 1.5-2.5 cm long, 0.7-0.8 cm wide; corolla ca. 2 cm long; calyx lobes 6-9 mm long; capsule ca. 10 mm long
............................................................................................................................................................... Stenandrium
1 Leaves cauline.
4  Stamens 2; corolla distinctly 2-lipped (except with 4 nearly equal lobes in Yeatesia).
5 Bracts and bractlets inconspicuous, 2-5 mm long, linear or triangular; stem subterete or obscurely 4-angled ...........

........................................................................................................................................................................ Justicia
5 Bracts and/or bractlets subtending the flowers conspicuous, 5-15 mm long, obovate; stem terete or 6-angled.

6  Stem six-angled in cross-section; corolla conspicuously 2-lipped ..........cccovevieiieininineneieeeene Dicliptera

6  Stem terete in cross-section; corolla 4-lobed, the lobes nearly equal ............cocoeveniniiniiiininiiiniee Yeatesia

4  Stamens 4; corolla not distinctly 2-lipped, the corolla lobes of nearly equal size (except distinctly 2-lipped in

Hygrophila).
7 Corolla diStinCtLy 2-HPPEA......coveueereeuirieiiietiisie ettt ettt sttt ettt et Hygrophila
7  Corolla not distinctly 2-lipped, the corolla lobes of nearly equal size.

8  Calyx lobes linear-aristate; anther sacs awned or pointed at the base .........cecevvevverieciereniienieienns Dyschoriste

8  Calyx lobes lanceolate or linear; anther SACS BIUNL...........ccveurieieirieiieieeeeee e Ruellia

Andrographis Wallich (False Water-willow)
A genus of about 20 species of tropical Asia.
*  Andrographis echioides (Linnacus) Nees, native of India, is reported for chrome ore piles near Newport News, VA, by Reed
(1961); it is likely not established in our area. [=K] {not keyed}
Dicliptera Antoine Laurent de Jussieu (Dicliptera, Foldwing)

A genus of about 150 species, largely tropical, but extending into warm temperate regions. References: Wasshausen (1998)=Y;
Long (1970)=Z.

Dicliptera brachiata (Pursh) Sprengel, Dicliptera, Branched Foldwing. Cp (GA, NC, SC, VA), Pd (GA, NC, SC):
bottomland forests; uncommon. August-October. Se. VA south to c. peninsular FL, west to TX, and north in the interior to c.
TN, s. IN, s. IL, MO, and se. KS. [=RAB, C, F, GW, K, Y; = Diapedium brachiatum (Pursh) Kuntze — S; > Dicliptera
brachiata var. brachiata — Z]

Dyschoriste Nees (Twinflower, Snakeherb, Dyschoriste)

A genus of about 65 species, of tropical and warm temperate regions. References: Wasshausen (1998)=Y; Long (1970)=Z.

1 Corolla 10-15 mm long (including the 3-5 mm lobes); capsule 8-10 mm long; [of floodplain forests]................ D. humistrata
1 Corolla 25-27 mm long (including the 5-10 mm lobes); capsule 10-14 mm long; [of pinelands]....................... D. oblongifolia

Dyschoriste humistrata (Michaux) Kuntze, Swamp Twinflower, Swamp Dyschoriste. Cp (GA, SC): bottomland forests,
especially on soils over limestone; uncommon, rare north of GA (SC Rare). April-May. SC to c. peninsular FL, west to
panhandle FL. [=RAB, GW, K, S, Y]



ACANTHACEAE 69

Dyschoriste oblongifolia (Michaux) Kuntze, Blue Twinflower, Pineland Dyschoriste. Cp (GA, SC): pine savannas,
flatwoods, and sandhills; uncommon. April-May. SC to s. FL, west to panhandle FL. The basis of Small's (1933) attribution of
this species to VA is unknown. [=RAB, K, S, Y; > Dyschoriste oblongifolia var. oblongifolia — Z]

Elytraria Michaux (Elytraria)

A genus of about 17 species, of tropical and warm temperate regions of the Western and Eastern Hemispheres. The placement of
this genus in the Acanthaceae is uncertain (McDade & Moody 1999, McDade et al. 2000). References: Long (1970)=Z; Ward
(2004d)=Y.

Elytraria caroliniensis (J.F. Gmelin) Persoon var. caroliniensis, Carolina Elytraria. Cp (GA, SC): swamp forests over
coquina limestone ("marl"); rare. June-August. Var. caroliniensis ranges from se. SC south to c. peninsular FL, west to
panhandle FL and sw. GA. Var. angustifolia (Fernald) Blake is restricted to s. FL. Ward (2004d) also recognizes E.
caroliniensis var. vahliana (Nees in Augustin de Candolle) D.B. Ward, in ne. and Panhandle FL, south to c. peninsular FL. [=K,
Y, Z; < E. caroliniensis — RAB; = E. carolinensis var. carolinensis — GW, misspelling; = Tubiflora carolinensis J.F. Gmelin — S,
misspelling]

Hygrophila R. Brown

A genus of about 25 species, of tropical regions. References: Wasshausen (1998)=Y; Les & Wunderlin (1981)=Z. Key based
onY.

1 Leafblades 5-12 cm long; calyx segments ca. 5 mm long, glabrous; flowers borne in axillary clusters.................. H. lacustris
1  Leafblades 1-3.5 cm long; calyx segments ca. 2 mm long, pubescent; flowers borne in terminal and axillary spikes ..............
............................................................................................................................................................................. H. polysperma

Hygrophila lacustris (Schlectendahl & Chamisso) Nees. Cp (GA): shallow water of swamps and shores; rare (GA Special
Concern). Sw. GA south to FL Peninsula, west to e. TX; West Indies. [= GW, K, S; = Hygrophila costata Nees et al.; = Ruellia
lacustris Schlectendahl & Chamisso]

*  Hygrophila polysperma (Roxburgh) T. Anderson. Cp (VA): lakes, doubtfully established but frequently reintroduced; rare,
native of the East Indies. Grown for the aquarium trade, and sporadically introduced to bodies of water, apparently well-
established in FL (Les & Wunderlin 1981). [= GW (footnote), K, Y, Z]

Justicia Linnaeus (Water-willow)

A genus of about 600 species, herbs and shrubs of the tropics and warm temperate North America. References: Wasshausen
(1998)=Y; Long (1970)=Z. Key based in parton Y.

1 Spike densely flowered; seeds verrucose; primary leaves averaging 6-8x as long as wide; [of the Piedmont, Mountains, and
COASEAL PLAIN].....eiuieiiiiieiiteieietet ettt ettt et e teeae s e be b e s esseseesees e seesessesseseeseeseeseesessensenseneeseeseesesensensene J. americana
1  Spike loosely flowered; seeds smooth or minutely muricate (with very fine, sharp projections); primary leaves either ca. 2-
6% as long as wide or > 8x as long as wide; [of the Coastal Plain].
2 Corolla purple, 18-30 mm long; leaves averaging > 8x as long as wide; cystoliths parallel to the midvein of the leaf; [of
s. GA south into FL].
3 Upper leaf blades 4-7 cm long, not channeled, tough but not fleshy; calyx segments 5-7 mm long, < 1 mm wide.....
................................................................................................................................................................... J. angusta
3 Upper leaf blades 8-13.5 cm long, channeled, fleshy; calyx segments 11-15 mm long, ca. 1 mm wide.....................
............................................................................................................................................................... J. crassifolia
2 Corolla pale lavender to white, 8-13 mm long; leaves averaging 2-6x as long as wide; cystoliths parallel to the
secondary veins of the leaf; [of the Coastal Plain throughout our areal].
4 Spikes lax, the flowers usually borne singly, secund; seeds smooth; leaves averaging ca. 5x as long as wide...........
............................................................................................................................................... J. ovata var. lanceolata
4  Spikes somewhat congested, the flowers borne in opposite pairs; seeds minutely muricate (with very fine, sharp
projections); leaves averaging ca. 3x as long as Wide .........ceceviriererieninienienesese e J. ovata var. ovata

Justicia americana (Linnaeus) Vahl, American Water-willow. Pd, Mt (GA, NC, SC, VA), Cp (NC, VA): river and stream
beds, in shallow water, often rooted in rocky shallows; common. June-October. W. Québec west to MI and W1, south to GA,
TX, and KS. [=RAB, C, GW, K, W, Y, Z; > J. americana var. americana — F, G; > J. americana var. subcoriacea Fernald — F,
G; > J. mortuifluminis Fernald — F; = Dianthera americana Linnaeus — S]
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Justicia angusta (Chapman) Small, Pineland Water-willow, Narrowleaf Water-willow. Cp (GA): roadside ditches,
savannas; rare (GA Special Concern). Se. GA (Camden County) (Sorrie 1998b) south to s. FL. [=K, Y; <J. ovata— GW; <J.
crassifolia (Chapman) Chapman ex Small — S; = J. ovata (Walter) Lindau var. angusta (Chapman) R.W. Long — Z]

Justicia crassifolia (Chapman) Chapman ex Small. Cp (GA): flatwoods, cypress ponds; rare. S. GA to the FL Panhandle.
[=GW, K, Y; <J. crassifolia — S]

Justicia ovata (Walter) LIndau var. lanceolata (Chapman) R.W. Long. Cp (GA): swamps, marshes; uncommon. May. Se.
GA west to TX, north in the Mississippi Embayment to s. IL, s. IN, w. KY. Needs additional study; may warrant specific status.
[=K,Y, Z; <J.ovata— GW; = J. lanceolata (Chapman) Small — S]

Justicia ovata (Walter) Lindau var. ovata, Coastal Plain Water-willow, Loose-flower Water-willow. Cp (GA, NC, SC,
VA): swamps, marshes; common. May-July. S. VA south to c. peninsular FL, Panhandle FL, and se. AL. [=C,K, Y, Z; <J.
ovata— RAB, F, GW; ? J. humilis Michaux var. humilis — G; = J. ovata (Walter) Lindau — S]

Pseuderanthemum Radlk.
A genus of about 60 species, mostly shrubs, of tropical regions.
*  Pseuderanthemum variabile (R. Brown) Radlk., Night-and-Afternoon, has been reported as a greenhouse weed from SC
(Nelson & Kelly 1997). It is not included as a regular member of the flora of this region because "it is unlikely that it could
persist anywhere in South Carolina outside a greenhouse environment”" (Nelson & Kelly 1997). [=K]
Ruellia Linnaeus (Wild-petunia)
A genus of about 150 species, of the tropics and temperate North America. References: Wasshausen (1998)=Y; Long (1970)=Z.

1 Principal leaves linear-lanceolate, > 10 x as long as wide (8-27 cm long, 0.7-2 cm wide); [alien, cultivated and naturalized]..

............................................................................................................................................................................... R. tweediana
1 Principal leaves elliptic, ovate or broadly lanceolate, 2-5 x as long as wide (2-16 cm long, 0.5-7 cm broad); [native].
2 Calyx lobes narrowly linear-lanceolate, flattened to the tip, 1-4 mm Wide ........ccoocerereiiniiienineeeeee R. strepens

2 Calyx lobes linear, filiform or setaceous at least apically, < 1.2 mm wide at their widest point (usually the base).
3 Corolla 6-10 cm long, opening at night and withering by mid-morning; calyx lobes 2.5-4.5 cm long; [of Coastal
Plain bogs and wet pine flatWoodS]........c.ccveiiiririiieieiei ettt ettt ereeneeas R. noctiflora
3 Corolla 3-7 cm long, opening during the day; calyx lobes 1-3 cm long; [of various habitats].
4  Flowers borne on peduncles 0.2-7 cm long, from the axils of lower and median nodes.
5 Stem usually divergently branched; calyx lobes 0.5-1 mm wide, tapering from the base to a very slender
tip; [of dry to wet pine woodlands of the Coastal Plain] ..........cccoevevverinienieieneneeieeeeiene R. pinetorum
5 Stem simple or with a few ascending branches; calyx lobes 0.7-1.2 mm wide, widest near the middle and
tapering to the apex; [of dry woodlands, forests, and glades of the Piedmont and Mountains]...................
............................................................................................................................................... R. purshiana
4 Flowers sessile or subsessile, in the axils of median and upper nodes.
6  Leaves sessile or subsessile; flower-bearing nodes usually 4-8; stem typically branched at base; stigma
LODE 1 o R. humilis
6  Leaves petioled; flower-bearing nodes usually 1-3; stem typically simple below (unless damaged),
sometimes branched upward; stigma lobes (1-) 2.
7  Plant with all leaves caulescent; leaves ovate, lanceolate, elliptic, or oblong; [plant widespread in

our area and COMIMON] .........ceeveveriereerietieteeetereeteeteeseteseessereetesseesessessessesessessessesneseas R. caroliniensis
7  Plant with a rosette of basal leaves; leaves spatulate to obovate; [plant rare, restricted to dry
pinelands in the Coastal Plain] ...........cccceoieiiineniieieieceeeeee e R. ciliosa var. cinerascens

Ruellia caroliniensis (J.F. Gmelin) Steudel, Carolina Wild-petunia, Common Wild-petunia. Cp, Pd, Mt (GA, NC, SC, VA):
dry to moist forests and woodlands; common. May-September. NJ, s. OH, and s. IN, south to FL and TX. [=RAB, C, G; >R.
caroliniensis var. caroliniensis — F; > R. caroliniensis var. cheloniformis Fernald — F; > R. caroliniensis var. dentata (Nees)
Fernald — F; > R. caroliniensis var. membranacea Fernald — F; > R. caroliniensis var. nanella Fernald — F; > R. caroliniensis
var. salicina Fernald — F; > R. caroliniensis var. semicalva Fernald — F; = R. caroliniensis ssp. caroliniensis var. caroliniensis —
K, Y, Z; R. parviflora (Nees) Britton — S; < R. caroliniensis — W (also see R. ciliosa)]

Ruellia ciliosa Pursh var. cinerascens Fernald, Sandhills Wild-petunia. Cp (GA, NC, SC): sandhills, particularly in loamy,
submesic swales; rare (NC Rare, SC Rare). May-September. Sc. NC south to c. peninsular FL, west to se. LA. Although treated
as only subspecifically distinct from R. caroliniensis by many recent authors, there seem ample differences in morphology,
distribution, and habitat to warrant specific distinction. [= RAB, S; = R. caroliniensis (J.F. Gmelin) Steudel ssp. ciliosa (Pursh)
R.W. Long var. cinerascens (Fernald) Kartesz & Gandhi — K, Y, Z; < R. caroliniensis — W]

Ruellia humilis Nuttall, Low Wild-petunia, Hairy Wild-petunia. Mt (GA, VA), Pd (NC, VA): diabase glades and
woodlands; rare (NC Threatened, VA Watch List). May-September. PA west to se. MN and NE, south to ¢. NC, AL, and TX.
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Piedmont plants of NC are uniformly white-flowered. [=RAB, K, W, Y, Z; > R. humilis var. calvescens Fernald — C, F, G; > R.
humilis var. frondosa Fernald — F, G; > R. humilis var. humilis — C, F, G]

Ruellia noctiflora (Nees) A. Gray, Night-flowering Wild-petunia. Cp (GA): wet pinelands and savannas; rare (GA Special
Concern). (May-) June-July (-August). E. GA (in counties immediately adjacent to SC) south to n. FL and west to se. LA. [=
GW,K, S, Y]

Ruellia pinetorum Fernald, Pineland Wild-petunia. Cp (GA, SC): dry to wet pinelands; rare (SC Rare). May-September.
SC south to Panhandle FL, west to TX. Although treated as only subspecifically distinct from R. pedunculata by many recent
authors, there seem ample differences in morphology, distribution, and habitat to warrant specific distinction. First reported for
GA by Sorrie (1998b). [=RAB, F; = R. pedunculata Torrey ex A. Gray ssp. pinetorum (Fernald) R W. Long - K, Y, Z]

Ruellia purshiana Fernald, Pursh's Wild-petunia. Pd (GA, NC, SC, VA), Mt (GA, NC, VA): dry woodlands and forests,
especially over mafic or calcareous rocks; uncommon (NC Rare). May-September. MD south to GA and AL, in and adjacent to
the Appalachians. [= RAB, F, K, W, Y, Z; <R. pedunculata Torrey ex A. Gray — C, G]

Ruellia strepens Linnaeus, Limestone Wild-petunia. Mt (GA, VA), Pd (NC, VA), Cp (NC, SC, VA): calcareous forests;
uncommon, rare south of VA (NC Rare, SC Rare). May-September. NJ west to OH and IA, south to se. and sc. NC, e. SC, AL,
and TX. [FRAB, C,F, G, K, S, W, Y, Z]

*  Ruellia tweediana Grisebach, Mexican Bluebell. Cp (GA, SC): disturbed areas; rare, introduced from e. Mexico. May-
September. [R. brittoniana Leonard emend Fernald — RAB, GW, K, Z; R. caerulea — K, orthographic variant; R. malacosperma
Greenman — S, misapplied; R. coerulea Morong — Y]

Stenandrium Nees
A genus of about 25 species, of tropical to warm temperate New World. References: Wasshausen (1998)=Y; Long (1970)=Z.
Stenandrium dulce (Cavanilles) Nees var. dulce, Sweet Shaggytuft. Cp (GA): pine savannas; rare. GA to FL. Var. dulce
ranges from GA south to FL; var. floridanum A. Gray is restricted to s. peninsular FL. [=K, Y; < Gerardia floridana (A. Gray)
Small — S; < S. dulce var. floridanum A. Gray — Z]
Yeatesia Small (Bractspike)

A genus of 3-4 species, of warm temperate to tropical areas, se. United States to ne. Mexico. References: Wasshausen
(1998)=Y; Long (1970)=Z.

Yeatesia viridiflora (Nees) Small, Yellow bract-spike, Cp (GA): rich bottomlands; rare. Sw. GA (Jones & Coile 1988) and
FL west to TX (Kartesz 1999). [=K, S, Y; = Dicliptera viridiflora (Nees) R.W. Long — Z; Dicliptera halei Riddell]

ACERACEAE (Maple Family)
(see SAPINDACEAE)
ACTINIDIACEAE Hutchinson 1926 (Kiwi-fruit Family)
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).
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
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): suburban woodlands; rare, native of e. Asia. Also
naturalized in nc. TN.

ADOXACEAE Trautvetter 1853 (Moschatel Family)

A family of about 4 genera and about 165-200 species, shrubs, small trees, and herbs (here interpreted as including Sambucus and
Viburnum). There now appears to be little doubt that Sambucus and Viburnum are more naturally placed in the Adoxaceae, in
contrast to their traditional placement in the Caprifoliaceae (Zhang et al. 2003, Eriksson & Donoghue 1997). References:
Ferguson (1966a).
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1 Leaves pinnately compound; fruit 3-5-S€EAEd ........cccuiruiriiirieiiiieeeee ettt Sambucus
1 Leaves SIMPle; fruit 1-SEEACE . ...oveuieiiiieiiieieieteteie ettt ettt ettt ettt teese b e bebesseseeseeseesessessenseneans Viburnum

Sambucus Linnaeus (Elderberry)

A genus of about 9 species of shrubs and small trees, north temperate and subtropical. References: Bolli (1994)=Z; Ferguson
(1966a)=Y.

1 Inflorescence racemose, normally longer than broad; fruits red when ripe; pith of stems and second-year branches brown;
leaves with 5-7 leaflets, these never further divided; foliage and young twigs puberulent; [primarily of the Mountains,
extending into the Piedmont in VAT .....ccvoiiiieiieieieceeeeeee ettt ste e eae s eaesnne e S. racemosa var. pubens

1 Inflorescence cymose, normally broader than long; fruits black or deep purple when ripe; pith of stems and second-year
branches white; leaves with 5-11 leaflets, the lower leaflets sometimes further divided; foliage and young twigs glabrous or
with trichomes mostly limited to the veins of the leaves; [collectively widespread].

2 Fruits purplish black, 4-6 mm in diameter; plant a shrub to small tree (usually multi-stemmed from the base); [common,
WiIdeSPread, ANd NALIVE]......cc.eeuierierieieetiee ettt ettt e et e e et et e eaeenbesbeenbeebeentesseebeeaeentesneenseenes S. canadensis
2 Fruits black, 6-8 mm in diameter; plant a small tree; [rare, restricted, and alien] ..........cocoeeeveereennernccnencne. [S. nigra]

Sambucus canadensis Linnaeus, Common Elderberry. Cp, Pd, Mt (GA, NC, SC, VA): streambanks, thickets, moist
forests, disturbed areas; common. Late April-July; July-August. The species ranges from Nova Scotia west to Manitoba, south
to FL, TX, Mexico; West Indies. The leaflets, particularly of young shoots or stunted sprouts, are often variegated. This is one
of the first woody plants to leaf out in the spring. Bolli (1994) treats this taxon as a subspecies of a broadly defined S. nigra. He
recognizes 6 subspecies: ssp. nigra in Europe, ssp. palmensis (Link) R. Bolli in the Canary Islands, ssp. maderensis (Lowe) R.
Bolli in Madeira Island, ssp. canadensis in eastern North America, Mexico, Central America, and the West Indies, ssp. cerulea
(Rafinesque) R. Bolli of western North America, and ssp. peruviana (Humboldt, Bonplandt, and Kunth) R. Bolli of South
America. [ prefer to retain these taxa at the species level, particularly as Bolli states "the geographical races, in the following
defined as subspecies, turned out to be the biological units in Sambucus." Bolli further discusses 3 races within what is here
called S. canadensis (his S. nigra ssp. canadensis), one from eastern North America, another from montane Mexico and Central
America, and a third from subtropical se. North America and the West Indies; he considers these geographic races to represent
"morphological and perhaps genetical" differences, and that "at present, all races are probably interconnected." This variation
may be worthy of taxonomic recognition at the varietal level, and these "races" have formerly been considered to be species or
varieties. Plants of most of our area represent S. canadensis var. canadensis, while evergreen, bipinnate plants of FL, s. GA, s.
AL, s. MS, s. LA, se. TX, and the West Indies represent S. canadensis var. laciniata A. Gray. [=RAB, C, GW, W, Y; > S.
canadensis var. canadensis — F, G; > S. canadensis var. submollis Rehder — F, G; = S. nigra Linnaeus ssp. canadensis (Linnaeus)
R. Bolli — K, Z; > S. canadensis — S, in a narrow sense; > S. simpsonii Rehder ex Sargent — S; > Sambucus canadensis Linnaeus
var. laciniata A. Gray]

Sambucus racemosa Linnaeus var. pubens (Michaux) Koehne, Red Elderberry. Mt (GA, NC, VA): spruce-fir and northern
hardwood forests, especially typical on boulderfield, talus, and other rocky situations, primarily at high elevations in the
Mountains, though sometimes descending in our area (mainly in VA) to low elevations; uncommon (GA Special Concern). Late
April-early June; late June-August. As interpreted here, S. racemosa is an interruptedly circumboreal species, represented in ne.
North America by var. pubens, in n. Europe by var. racemosa, and in ne. Asia and nw. North America by several additional
varieties. S. racemosa var. pubens ranges from Newfoundland west to British Columbia (?), south to PA, IN, IL, and in the
mountains to w. NC, e. TN, and ne. GA (Jones & Coile 1988). [=S. pubens —RAB, F, G, S, W; = S. racemosa ssp. pubens
(Michaux) House var. pubens — C; < S. pubens ssp. pubens — Y; < S. racemosa var. racemosa — K, Z]

*  Sambucus nigra Linnaeus, European Elder, is escaped from cultivation, introduced from Europe. [= C, F, G; = S. nigra ssp.
nigra—K, Z]

Viburnum Linnaeus 1753 (Viburnum)

A genus of about 150 species of shrubs and small trees, largely temperate, and primarily in Asia and North America. There
remain a number of taxonomic problems, particularly in the Viburnum dentatum complex; the treatment and key for that group is
highly provisional. References: McAtee (1956)=Z; Ferguson (1966a)=Y; Weckman et al. (2002); Winkworth & Donoghue
(2005).

1 Leaves (at least the larger and better developed) palmately lobed and veined.
2 Petioles lacking glands near its junction with the leaf blade; flowers all alike and fertile; twibs pubescent; fruit blue-
black; [Section OUONTOLINUS] .......cveuieriiiiitiieieiee ettt ettt seete et e s be b ssesaesseseesessessesseseessenas V. acerifolium
2 Petioles with several glands near its junction with the leaf blade; marginal flowers of the inflorescence sterile and much
larger than the fertile central flowers (or in cultivated forms all the flowers sterile and enlarged); twigs glabrous; fruit
red; [section Opulus].
3 Petiolar glands mostly taller than wide, stalked, rounded on the top; [native, of n. WV, PA, and NJ northward] ......
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..................................................................................................................................... [V. opulus var. americanum]
3 Petiolar glands mostly wider than tall, sessile, concave on the top; [alien, sometimes planted and escaped] .............

.................................................................................................................................................. V. opulus var. opulus
1 Leaves unlobed and pinnately veined.

4  Lateral veins curving and branching repeatedly through most of their length, not noticeably parallel, the lateral veins
becoming obscure in the general pattern of anastamosing veins and not obviously leading to marginal teeth; [section
Lentago].

5 Leaves entire or with a crenate margin, the teeth <5 per cm of margin.
6  Leaves 2-5 cm long, obovate or spatulate, widest towards the tip; [of e. SC southward in then Coastal Plain]..
........................................................................................................................................................ V. obovatum
6  Leaves 5-12 cm long, generally elliptic or ovate, widest at or below the middle; [collectively widespread and
of various habitats].
7  Leaves dull to slightly shiny above; peduncle (5-) avg. 13 (-25) mm long; leaves undulate-crenulate (or
rarely entire); [of Mountains and upper Piedmont] ..........cocooevierieeeirieinieeeecseeeeeen V. cassinoides
7  Leaves shiny above (as if varnished); peduncle (20-) avg. 35 (-50) mm long; leaves entire (rarely
somewhat undulate-crenate); [of Coastal Plain, Piedmont, and low elevation boggy sites in the

IMIOUIEAINIS ] 1.ttt ettt ettt ettt et eteebeeb e et esseseeseese s essesaesseneeseesesensansenseneeseeneesensens V. nudum
5  Leaves serrulate, the teeth > 5 per cm of margin.
8  Leaves mostly strongly acuminate at the tip; [of w. VA northward]...........ccoocevveviinienininenieeens V. lentago
8  Leaves acute, obtuse, or rounded (rarely somewhat acuminate) at the tip; [collectively widespread in our
area).
9  Leaves herbaeous in texture, dull above; petioles and veins (lower surface) glabrous or slightly brown-
scurfy; [widespread in our area, usually in bottomland or other mesic forests]................... V. prunifolium

9  Leaves somewhat coriaceous in texture, glossy above (as if lacquered); petioles and veins (lower
surface) red-scurfy; [of c. VA southward, usually in dry to dry-mesic woodlands and forests]..................
............................................................................................................................................... V. rufidulum
4  Lateral veins of the leaves nearly straight and prominently parallel for most of their length, many of them forking near
the margin, the ultimate veins leading to a tooth.
10  Winter buds consisting of tightly folded leaves uncovered by bud scales; plants strongly and noticeably stellate
pubescent, especially on young parts and on the lower leaf surface; fruits red then turning black.
11 Leaves lanceolate, 3-5x as long as wide, entire; leaf base truncate to rounded; leaf surface strongly rugose;
[Section VIDUFNUMY .......oiiiiiie ettt V. rhytidophyllum
11 Leaves ovate, 1-2.5 x as long as wide, serrate; leaf base cordate; leaf surface planar to somewhat rugose.
12 Leaves 10-25 cm long, 8-20 cm wide, deeply cordate at the base; [native, of cool, high elevation forests
and bogs]; [section PSEUAOLINUS] .........c.evviriiieieiiieteeiete ettt V. lantanoides
12 Leaves 5-12 cm long, 2-6 cm wide, rounded to cordate at the base; [alien, cultivated and escaping to
suburban forests]; [section Viburnumy.

13 Flowers all alike and fertile ............cooviiiiiiiiciiieeeeee ettt [V. lantana]
13 Marginal flowers of the inflorescence sterile and much larger than the fertile central flowers (or all
the flowers sterile and enlarged)...........ccoveoiriiiiineiiee e [V. macrocephalum]

10  Winter buds covered by bud scales; plants noticeably stellate-pubescent or not.
14 Leaves oblong-obovate, wider towards the tip; inflorescence paniculate, with an elongate central axis, the
lowest branches opoosite and with other branches above; fresh leaves malodorous; [section Solenotinus]........
.......................................................................................................................................................... V. sieboldii
14 Leaves ovate or suborbicular, widest near or below the middle; inflorescence umbelliform, the main branches
all attached at the same point; fresh leaves not malodorous.
15 Leaves with 8-12 lateral veins on each side; marginal flowers of the inflorescence sterile and much
larger than the fertile central flowers; winter buds with 2 scales; [section Tomentosa]............ V. plicatum
15 Leaves with 5-8 lateral veins on each iside; flowers all alike and fertile; winter buds with > 2, imbricate
scales; [section Odontotinus].
16  Fruit orange or red; [aliens, planted and escaping].
17 Leaves broadly ovate, acute, pubescent on both surfaces............cccocveverveveeveeennnnnn V. dilatatum
17 Leaves ovate or ovate-lanceolate, acuminate, glabrous except for long, somewhat appressed

hairs along the veins beneath.............ocooiiiieiiiiiiiee e V. setigerum
16 Fruit blue-black; [native].
18 Petioles 0-10 (-15) mm long; linear stipules persistent.............ccccceeeveeieuennnne V. rafinesquianum
18 Petioles (12-) 20-50 mm long; linear stipules caducous (persistent in V. bracteatum and V.
molle).
19 Stylopodium glabrous; pubescence of petioles of red-glandular trichomes; [of K'Y, TN,
AL WESEWATA] ...vvviviiiiceicieeeeteete ettt ettt et b s se e eteebe b nas [V. molle]

19 Stylopodium pubescent; pubescence of petioles various (or absent), but not red-glandular.
20 Linear stipules persistent; bracts in inflorescence persistent; [of calcareous bluffs of
nw. GA, se. TN, and ne. AL]..c.covovoiiiiiiiiieeeeeeeeeeeeeeee s V. bracteatum
20 Linear stipules caducous; bracts in inflorescence soon falling.
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21 Petioles glabrous; lower leaf-surfaces glabrous (or with simple trichomes in the

VEIN aXilS ONLY) t.vioviiiieiieieiieieeieeeet et V. recognitum

21 Petioles stellate-pubescent; lower leaf-surfaces stellate-pubescent beneath, at
least on the veins.

22 Leaves thin in texture, mostly ovate, distinctly longer than wide, typically
bluntly acuminate at the tip; lower leaf-surface thinly stellate-pubescent,
the veins not particularly prominent.................. V. dentatum var. dentatum

22 Leaves subcoriaceous in texture, mostly suborbicular, about as wide as
long, the tip often broadly rounded; lower leaf surface thickly stellate-
pubescent, the veins strongly raised.

23 Upper leaf surface vestiture primarily of appressed, simple hairs; [of
the Mountains, Piedmont, and (?) Coastal Plain]...........cccccevvervevrennnnns

...................................................... V. dentatum var. semitomentosum

23 Upper leaf surface vestiture primarily of erect, stellate hairs;

[primarily of the Coastal Plain].

24 Hypanthium and corolla densely setose or hirsute; upper leaf
surface often very scabrous; [of e. SC southward]..........cccceuene
....................................................... V. dentatum var. scabrellum

24 Hypanthium and corolla glabrous or glandular-pubescent; upper
leaf surface slightly scabrous; [of e. VA northward]....................
........................................................... V. dentatum var. venosum

Viburnum acerifolium Linnaeus, Mapleleaf Viburnum, Dockmackie. Mt, Pd, Cp (GA, NC, SC, VA): mesic to dry forests
and woodlands; common (rare in Coastal Plain south of VA). Late April-early June; August-October. New Brunswick, Ontario,
and WI south to panhandle FL and TX. [=RAB, C, G, K, S, W, Y; > V. acerifolium var. acerifolium — F, Z; > V. acerifolium
Linnaeus var. glabrescens Rehder — F, Z; > V. acerifolium var. densiflorum (Chapman) McAtee — Z; > V. acerifolium var.
ovatum (Rehder) McAtee — Z]

Viburnum bracteatum Rehder, Limerock Arrow-wood. Mt (GA): calcareous forests and woodlands; rare (GA
Endangered). Late April-early May. Se. TN south to nw. GA and ne. AL. [=K, S, Y, Z]

Viburnum cassinoides Linnaeus, Northern Wild Raisin, Withe-rod, Shonny Haw. Mt (GA, NC, SC, VA), Pd (NC, SC):
bogs, moist forests, high elevation forests and outcrops; common. Late May-June; August-October. Newfoundland, Ontario, and
WI south to n. GA and AL. [=RAB, F, G, S, W, Y; = V. nudum Linnaeus var. cassinoides (Linnaeus) Torrey & A. Gray — C, K;
< V. nudum — GW; > V. cassinoides var. cassinoides — Z; > V. cassinoides var. nitidum Aiton — Z; > V. cassinoides var.
harbisonii McAtee — Z]

Viburnum dentatum Linnaeus var. dentatum, Arrow-wood. Cp (NC, SC, VA), Pd, Mt (NC, SC, VA): marshes,
streambanks, other moist places; common. Late March-April; July-September. [=C, F, G, K; < V. dentatum var. dentatum —
RAB (also see V. carolinianum); < V. dentatum — GW, W, Y; < V. semitomentosum (Michaux) Rehder — S; = V. dentatum — Z]

Viburnum dentatum Linnacus var. scabrellum Torrey & A. Gray. Cp (GA, SC): streambanks, marshes, other moist sites;
common. E. SC (Horry County) south to FL, west to TX. [< V. dentatum var. dentatum — RAB; < V. dentatum var. venosum
(Britton) Gleason — G, K; < V. dentatum — GW, W, Y; < V. semitomentosum (Michaux) Rehder — S, misapplied; > V. scabrellum
var. scabrellum — Z; > V. scabrellum var. ashei Bush — Z]

Viburnum dentatum Linnaeus var. semitomentosum Michaux, Carolina Arrow-wood. Mt (GA, NC, SC, VA?), Pd (NC):
moist to dry forests, rock outcrops, streambanks; uncommon. April; July-September. Sw. NC and adjacent GA and TN;
remainder of distribution unclear at this time. The epithet used here is conjectural and may need correction. [<? V. dentatum
Linnaeus var. deamii (Rehder) Fernald — C, F, G; < V. dentatum var. dentatum — RAB, K; < V. dentatum - GW; < V.
semitomentosum (Michaux) Rehder — S; > V. carolinianum Ashe var. cismontanum McAtee — Z; > V. carolinianum Ashe var.
carolinianum - Z]

Viburnum dentatum Linnaeus var. venosum (Britton) Gleason. Cp (VA): moist places; rare? E. MA south to e. MD and
e. VA. [= G, K; <V.dentatum — GW, W, Y; < V. semitomentosum (Michaux) Rehder — S; = V. scabrellum Torrey & A. Gray
var. venosum (Britton) McAtee — Z]

*  Viburnum dilatatum Thunberg, Linden Viburnum. Pd (VA): suburban woodlands; rare, native of e. Asia. [=C, K]

Viburnum lantanoides Michaux, Hobblebush, Witch's-hobble, Tangle-legs. Mt (GA, NC, VA): spruce-fir forests, northern
hardwood forests, boulderfields; common. April-early June; June-July. New Brunswick and Ontario south to w.NC, ne. GA, e.
TN, and OH. [=K, S, W, Y; = V. alnifolium Marshall - RAB, C, F, G; = V. grandifolium Aiton — Z]

Viburnum lentago Linnaeus, Nannyberry, Sheepberry. Mt (VA), {GA}: shrubby stream-bottoms, other wetlands and
wetland margins; rare. New Brunswick and Saskatchewan south to w. VA, MO, and CO. Reported in the past for NC (see
Radford, Ahles, & Bell 1968), but there is no known documentation. Also reported for GA. [=RAB,C,F,G,K, S, W, Y, Z]

Viburnum nudum Linnaeus, Southern Wild Raisin, Possumhaw. Cp, Pd, Mt (GA, NC, SC, VA): bogs, blackwater
floodplains, seepages; common (rare in Mountains). April-May; August-October. RI, CT, and NY south to c. peninsular FL,
west to TX, inland to w. NC, TN, w. KY, and AR. [=RAB, G, S, W, Y, Z; = V. nudum var. nudum — C, K; > V. nudum var.
nudum — F; > V. nudum var. angustifolium Torrey & A. Gray — F; < V. nudum — GW (also see V. cassinoides)]

Viburnum obovatum Walter, Small-leaf Viburnum, Walter's Viburnum. Cp (GA, SC): alluvial forests; common. March-
April; September-October. E. SC south to s. FL, west to s. AL. [=RAB, GW, K, Y, Z; > V. obovatum — S; > V. nashii Small —
S]
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*  Viburnum opulus Linnaeus var. opulus, Guelder-rose, Snowball. Mt (VA): {habitat}; rare, native of Europe. Well-
established in KY (Weckman et al. 2002). [=C, G, K, Z; > V. opulus var. opulus — F; > V. opulus var. roseum Linnaeus — F]

*  Viburnum plicatum Thunberg, Japanese Snowball, Doublefile Viburnum. Pd (NC): suburban woodlands; rare, native of e.
Asia. Also reported as naturalized in various more northern states, including se. and sw. PA (Rhoads & Klein 1993), OH
(Cooperrider 1995), MI (Voss 1996), and others. [=C, G, K, Z]

Viburnum prunifolium Linnaeus, Black Haw, Nannyberry. Pd, Mt, Cp (GA, NC, SC, VA): alluvial forests, other mesic
forests; common. March-April; September-October. NY, MI, WI, 1A, and KS south to GA, AL<MS, LA, and TX. [=RAB, C,
K, S, W, Y, Z; > V. prunifolium var. prunifolium — F, G]

Viburnum rafinesquianum J.A. Schultes, Downy Arrow-wood. Pd (GA, NC, VA), Mt (VA): dry-mesic to dry woodlands
and forests, especially common over mafic rocks (but not at all restricted to such sites). Mid April-May; June-July. NH, Québec
and Manitoba south to n. GA, AL, AR, and OK; apparently not yet recorded for SC. [=RAB, K, S, W; > V. rafinesquianum var.
rafinesquianum — C, F, G, Y; =? V. affine Bush ex Schneider var. hypomalacum Blake — Z]

Viburnum recognitum Fernald, Smooth Arrow-wood. Cp (NC, SC, VA), Pd, Mt (GA, NC, SC, VA): marshes, moist
forests, streambanks; common. Late March-May; July-September. ME, NY, and OH south to e. SC, c. GA, and ne. AL. [=F,
K; = V. dentatum Linnaeus var. lucidum A iton — RAB, C, G; < V. dentatum — GW, W; = V. dentatum — S, misapplied; > V.
recognitum var. recognitum — Z; > V. recognitum var. alabamense McAtee — Z]

*  Viburnum rhytidophyllum Hemsley, Leatherleaf Viburnum. Mt (NC): planted and rarely naturalizing; rare, native of . c.
and w. China. First reported for NC by Pittillo & Brown (1988): “naturalized beneath hedges on the campus of Western
Carolina University” (Jackson County, NC). Elsewhere escaping at least as far south as KY (Weckman et al. 2002). [=K]

Viburnum rufidulum Rafinesque, Southern Black Haw. Pd, Cp, Mt (GA, NC, SC, VA): dry woodlands, dry-mesic
woodlands and forests, especially common over mafic rocks (but not at all restricted to such sites); common. Late March-April;
September-October. C. VA, OH, IL, and KS south to n. peninsular FL and TX. [=RAB, C, F, G,K, W, Y, Z; > V. rufidulum —
S; > V. rufotomentosum Small]

*  Viburnum setigerum Hance, Tea Viburnum. Pd (NC): suburban forests; rare, planted horticulturally, rarely escaping,
native of China. Naturalizing at Guilford Courthouse National Military Park (Guilford County, NC) and in Battle Park (Chapel
Hill, Orange County, NC), and elsewhere in our area. Also naturalizing in KY (Weckman et al. 2002). [=K]

*  Viburnum sieboldii Miquel, Siebold Viburnum. (VA). Also naturalizing in KY (Weckman et al. 2002). [=C,F,K; =V.
sieboldi — Z, orthographic variant]

*  Viburnum lantana Linnaeus, Wayfaring Tree, native of Eurasia, is widely planted and sometimes escaped or persistent,
reportedly as far south as MD (Kartesz 1999) and KY (Weckman et al. 2002). May; September. [=C, F, G, K, Z]
*  Viburnum macrocephalum Fortune, Chinese Snowball. Reported as naturalized in the Mountains of NC (Pittillo 2003, pers.
comm.). {investigate}

Viburnum molle Michaux. PA and IA, south to KY, TN, AL, MS, and OK. In c. TN (Chester, Wofford, & Kral 1997). [=
C,F,G, K, Y,Z]

Viburnum opulus Linnaeus var. americanum Aiton, Cranberry-tree, Highbush-cranberry. Newfoundland and British
Columbia south to s. PA (Rhoads & Klein 1993), NJ, n. WV, OH, NE, and WY. [=C, G, K; = V. trilobum Marshall — F; = V.
opulus var. trilobum (Marshall) McAtee — Z]

AIZOACEAE Rudolphi 1830 (Fig-marigold Family)
[also see MOLLUGINACEAE]

A family of about 128 genera and about 1850-2500 species, mostly succulent herbs and subshrubs, of tropical and subtropical
regions, especially in s. Africa and Australia. References: Boetsch (2002); Vivrette, Bleck, & Ferren in FNA (2003b); Hartmann
in Kubitzki, Rohwer, & Bittrich (1993).

1 Leaves linear, lanceolate, or oblanceolate, the blade much longer than wide; [subfamily Sesuvioideae]..................... Sesuvium
1 Leaves orbicular, obovate, or triangular-ovate, the blade about as wide as long.
2 Leaves alternate; fruit an indehiscent nut; [subfamily Tetragonioideae] ..........coceoeveerieirieennernecnecseene Tetragonia

2 Leaves opposite to subopposite; fruit a circumcissile capsule; [subfamily Sesuvioideae] Trianthema

Sesuvium Linnaeus 1759 (Sea-purslane)

A genus of about 8-12 species, especially in tropical and subtropical coastal areas. References: Boetsch (2002)=Z; Ferren in
FNA (2003b); Hartmann in Kubitzki, Rohwer, & Bittrich (1993).

1 Flowers and fruits on pedicels (3-) 5-20 MM 10NG .....ovviriiriiiieiicieieeee et S. portulacastrum
1 Flowers and fruits sessile (or on pedicels to 1 mm long).
2 Stamens numerous, in fascicles; leaves 3-6 cm long, 10-20x% as long as wide; [rare waif] ..........c.ccocveneee. S. crithmoides

2 Stamens 5, distinct; leaves 1-3.5 cm long, 3-10x as long as wide; [Native] .......ccooeeeeeenineneneececene S. maritimum
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*  Sesuvium crithmoides Welwitsch, Tropical Sea-purslane. Cp (GA): disturbed area; rare, waif, native of Africa. Reported
for GA by Small (1933) and Boetsch (2002) based on collections in Brunswick, GA in 1902 by Roland Harper. It is native to
Africa. [=FNA,K, S, Z]

Sesuvium maritimum (Walter) Britton, Sterns, & Poggenburg, Small Sea-purslane, Slender Sea-purslane. Cp (GA, NC, SC,
VA): island end flats and sea beaches, salt flats; uncommon (NC Watch List, VA Watch List). May-December. NY south to s.
FL, west to TX; also in the West Indies. [= RAB, C, F, FNA, G, GW, K, S, Z]

Sesuvium portulacastrum (Linnaeus) Linnaeus, Large Sea-purslane, Shoreline Sea-purslane. Cp (GA, NC, SC): island end
flats and sea beaches; uncommon (NC Watch List). May-December. A pantropical coastal species, in North America from e.
NC south to s. FL, west to e. TX; also in the West Indies and south into the tropics (introduced on ballast in se. PA). [= RAB,
FNA, GW, K, S, Z]

Tetragonia Linnaeus 1753 (New Zealand Spinach)

A genus of about 60-85 species, mostly tropical and warm temperate. References: Boetsch (2002)=Y; Vivrette in FNA (2003b);
Taylor (1994)=Z; Hartmann in Kubitzki, Rohwer, & Bittrich (1993).

*  Tetragonia tetragonioides (Pallas) Kuntze, New Zealand Spinach. Pd (NC): persistent after cultivation; rare, introduced
from e. Asia. July-November. Tetragonia is sometimes segregated into the Tetragoniaceae. T. tetragonioides is a member of
subgenus Tetragonioides (Taylor 1994). [=C, F, FNA, G, K, Y, Z; = T. expansa Murray — RAB]

Trianthema Linnaeus 1753 (Horse-purslane)

A genus of about 17-20 species, of tropical and warm temperate areas, especially Australia. References: Boetsch (2002)=Z;
Ferren in FNA (2003b); Hartmann in Kubitzki, Rohwer, & Bittrich (1993).

*  Trianthema portulacastrum Linnaeus, Horse-purslane. Cp (GA, NC, SC, VA): disturbed areas; rare, introduced from the
Gulf Coast and the tropics. April-November. [=RAB, C, F, FNA, G, GW, K, S, Z]

ALTINGIACEAE Lindley 1846 (Sweet-gum Family)

A family of 2 genera and about 12 species, trees, of e. Asia, Indomalaysia, e. North America, Central America, and e.
Mediterranean. Various molecular studies show that Liquidambar is better separated from the Hamamelidaceae (Hoot,
Magallon, and Crane 1999). References: Endress in Kubitzki, Rohwer, & Bittrich (1993); Hoot, Magallon, and Crane (1999).

Liquidambar Linnaeus 1753 (Sweet Gum)

A genus of 4-5 species, trees, north temperate, of e. North America, Central America (Mexico to Nicaragua), e. Asia (s. China,
Taiwan, Vietnam), and e. Mediterranean (Turkey, Rhodos, Cyprus). References: Endress in Kubitzki, Rohwer, & Bittrich
(1993); Li & Donoghue (1999).

Liquidambar styraciflua Linnaeus, Sweet Gum, Red Gum. Cp, Pd, Mt (GA, NC, SC, VA): swamp forests, floodplains,
moist forests, depressional wetlands, old fields, disturbed areas; common (absent from much of the Mountains). April-May;
August-September. CT west to s. OH, s. IL and OK, south to FL, TX, and Guatemala. One of the most spectacular of our trees
in the fall; a single tree often has a mixture of green, yellow, orange, dark red, bronze, and purple leaves. The sap was previously
gathered as a source of chewing gum. The bark is one of the favorite foods of beavers. Although sometimes thought of as a
small and weedy tree, Liquidambar reaches its greatest abundance and size in Coastal Plain swamp forests, where it can reach 2
meters in diameter. Along with such species as Pinus taeda, Quercus phellos, and others, Liquidambar is a good example of a
primarily bottomland tree which has proven to be an excellent colonizer of disturbed uplands. [= RAB, C, F, FNA, G, GW, K, S,
W]

AMARANTHACEAE A.L. de Jussieu 1789 (Amaranth Family)

A family of about 65-71 genera and 750-1000 species, mostly herbs, but including shrubs and trees, of tropical and warm
temperate (rarely cold temperate) regions. References: Robertson & Clemants in FNA (2003b); Townsend in Kubitzki, Rohwer,
& Bittrich (1993).

Subfamily Amaranthoideae
Tribe Celosieae: Celosia.
Tribe Amarantheae, subtribe Amaranthinae: Amaranthus.
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Tribe Amarantheae, subtribe Aervinae: Achyranthes.

Subfamily Gomphrenoideae
Tribe Gomphrenae, subtribe Froelichiinae: Alternanthera, Froelichia, Guellimenea.
Tribe Gomphrenae, subtribe Gomphreninae: Gomphrena, Iresine.

Achyranthes Linnaeus 1753 (Chaff-flower)

A genus of 6-8 species, of warm temperate and tropical regions of the Old World. References: Robertson in FNA (2003b);
Townsend in Kubitzki, Rohwer, & Bittrich (1993). Key based closely on FNA.

1 Pseudostaminode margins entire, denticulate, or slightly 2-lobed at the tip.............ccoeeverenennnn [A. japonica var. hachijoensis]
1 Pseudostaminode margins fimbriate at the tip.
2 Leafblades 1-4 (-6) cm long, 1-4 (-6) cm wide, obtuse to rounded and apiculate at the tip; tepals 3-4 mm long; utricles
2-2.5 TN LOTIZ ettt et ettt b e e bttt e b et e h e et bt et bt et ente bt eabenteene A. aspera var. aspera
2 Leaf blades 4-20 cm long, 2-5 cm wide, acuminate at the tip; tepals 6-7 mm long; utricles 3-4 mm long ..........c.cccceeueee.
................................................................................................................................................. [A. aspera var. pubescens]

*  Achyranthes aspera Linnaeus var. aspera. Cp (SC): waste areas around wool-combing mills; rare, native of Asia, perhaps
merely a waif. [= FNA, K; = Centrostachys indica (Linnaeus) Standley — S]

*  Achyranthes aspera Linnaeus var. pubescens (Moquin-Tandon) C.C. Townsend, Devil's-horsewhip. Reported for MD and
FL FNA, K). Native of West Indies and perhaps s. FL. [= FNA, K; = Centrostachys aspera (Linnaeus) Standley — S]

*  Achyranthes japonica (Miq.) Nakai var. hachijoensis Honda, Japanese Chaff-flower. Native of e. Asia. Escaped in KY and
WV (Mingo and Wayne counties) (Medley et al. 1985) and n. AL (Limestone County) (D. Spaulding, pers.comm.). It will likely
become established in our area as well. [= FNA, K; < A. japonica — C]

Alternanthera Forsskal 1775 (Chaff-flower, Joyweed)

A genus of about 100 species, tropical and warm temperate, especially in America. References: Clemants in FNA (2003b);
Townsend in Kubitzki, Rohwer, & Bittrich (1993). Key based in part on Clemants in FNA (2003b).

1  Inflorescences borne on peduncles 1-7 cm long, these from the leaf axils or terminal; [of aquatic to wet Sites]........cccceeeuennne
.......................................................................................................................................................................... A. philoxeroides
1 Inflorescences sessile, in the leaf axils; [of dry to moist sites].
2 Tepals dimorphic; tepal hairs barbed.

3 Leafblades longer than broad; tepals 3-5 mm long, densely Villous...........cceveiirineneininieneneene A. caracasana
3 Leafblades as broad as long; tepals 5-7 mm long, sparsely villous ..........cccocriiininenniinineieeeeee [A. pungens]
2 Tepals monomorphic; tepal hairs not barbed.
4 Mature fruit included within the tepals; spikes globular; stems Sericeous............cooeeveererenieneenens A. paronychioides
4  Mature fruit exserted between the tepals; spikes narrow, short-cylindric; stems glabrous to pubescent in lines (the
NOAES AISO PUDESCENL)......oeviivieiiiiiiieiieiett ettt ettt eteete s et esee st eseesessessessesseseeseesessessessessessesesseesansensensens A. sessilis

*  Alternanthera caracasana Kunth. Cp (GA, NC, SC): disturbed areas; rare, native of South America. Reported for Coastal
Plain of SC, and in s. Coastal Plain of GA (Jones & Coile 1988) and for NC (FNA, K) and MD (K). [= FNA, K; = Achyranthes
repens Linnaeus — S, misapplied]

*  Alternanthera paronychioides St.-Hilaire. Cp (GA, NC, SC): disturbed areas; rare, native of tropical America. July-
October. [=FNA; > Alternanthera paronychioides St.-Hilaire var. paronychioides — K; = Alternanthera polygonoides
(Linnaeus) R. Brown ex Sweet — RAB, G, misapplied; = Achyranthes polygonoides (Linnaeus) Lamarck — S, misapplied]

*  Alternanthera philoxeroides (Martius) Grisebach, Alligator-weed. Cp (GA, NC, SC, VA): floating in mats on the surface
of the waters of blackwater rivers, sloughs, ditches, ponds, and in very moist soil of ditches and shores; common, native of
tropical America. April-October. This plant is a serious weed. [= RAB, C, FNA, K; = Achyranthes philoxeroides (Martius)
Standley — S]

*  Alternanthera sessilis (Linnaeus) R. Brown ex Augustin de Candolle, Sessile Joyweed. Cp (GA, SC): disturbed wet muck;
rare, introduced from the Tropics. First reported for SC by Nelson & Kelly (1997). Apparently now known in the Southeast
from SC, FL, AL, MS, LA, TX (Brown & Marcus 1998) and GA (Jones & Coile 1988). [= FNA, GW, K]

*  Alternanthera pungens Kunth. Known from scattered locations in AL, FL, LA, NY, and TX (Clemants in FNA 2003b);
native of tropical America. [=FNA, K; = Achyranthes leiantha (Seubert) Standley — S]

Amaranthus Linnaeus 1753 (Amaranth, Pigweed)
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A genus of about 60 species, all annual herbs, of tropical and temperate regions. References: Mosyakin & Robertson in FNA
(2003b); Costea & Tardif (2003b)=Y; Henrickson (1999)=Z; Sauer (1955)=X; Costea, Sanders & Waines (2001a, 2001b);
Townsend in Kubitzki, Rohwer, & Bittrich (1993). Key based closely on Mosyakin & Robertson in FNA (2003b) and Sauer

(1955).
1 Plants dioecious; [SUDZENUS ACNIUA] ... ..c..eueuerieuirieiiieietieteieetete ettt et ete st ettt te st sesess et eseeseseeseseesesenseseseeseneasesensesensns Key A
1  Plants monoecious (the pistillate and staminate flowers intermingled, or in separate inflorescences on the same plant);
[subgenera Albersia and AMAFANTNAUS] .........coiiiiiie ettt ettt et et et et es e bt eaeebesaententeseeseeseesenaans Key B
Key A — Amaranthus, subgenus Acnida
1  Plants pistillate.

2 Tepals lacking, or rudimentary (often only 1-2 present, these <1 (2) mm long and lacking a visible midvein); subgenus
Acnida, section Acnida].
3 Seed 2-3 mm long; utricle 2.5-4 MM LONE......ccuoiiiiiiiiiiieeet ettt A. cannabinus
3 Seed 0.7-1.2 mm long; utricle 1-2.5 mm long.
4  Utricle with conspicuous and regular longitudinal ridges; bract > 1.5 mm long, with a stout midrib not far
excurrent beyond the bract blade............c.cveiiieririiiciciec e e A. australis
4  Utricle smooth or irregularly tuberculate; bract < 1.5 mm long, with a slender excurrent midribA. tuberculatus
2 Tepals present and well-developed (usually 5 present, at least the outer tepals >2 mm long and with a visible midvein).
5  Tepals 1 or 2, lanceolate to linear; [subgenus Acnida, section ACNIAA].........ccoeveerieerieerieeerieerieeens A. tuberculatus
5  Tepals 5, at least the inner spatulate; [subgenus Acnida, section Saueranthus].
6  Outermost tepal obtuse or notched (similar to the others), the midvein excurrent slightly or not at all ..............

........................................................................................................................................................ A. arenicola
6  Outermost tepal acute or acuminate (dissimilar to the inner obtuse tepals), the midvein excurrent into a rigid
POIME ottt ettt ettt et e s eteete s b e s esseseese et e s e s essessesaesees e s e s essessesseneebe s e s essessessereeseeneere b et ensenes A. palmeri

Plants staminate (some identifications following this lead may not be reliable).
7  Outer tepals without prominent midribs, not appreciably longer than the inner tepals; bracts <2 mm long, the midribs
usually not prominent (except sometimes in A. australis).

8  Bracts < 1 mm long; midribs SCarcely eXCUITENE..........cc.iruirierieieiietiitiieieieeeie et A. cannabinus
8  Bracts > Imm long; midribs often conspicuously excurrent.
9  Bracts with moderately prominent midribs; midribs of outer tepals excurrent............cccceevvereeeuennnne A. australis
9  Bracts with slender midribs; midribs of outer sepals not eXcurrent..............cooeeveeveeieererrenrenens A. tuberculatus

7  Outer tepals with prominent midribs, usually longer than the inner tepals; bracts >2 mm long (or 1-2 mm long in A.
tuberculatus), mostly with prominent midribs.

10 Outer tepals with apex acute or obtuse; dark midribs N0t €XCUITENL........c.ccverevervieierierieeieneere e e A. arenicola
10  Outer tepals with apex acuminate; midribs excurrent as rigid spines.
11 Bracts ca. 4 mm long, equaling or exceeding the outer tepals..........cccceeeiireneneieieeneeeeeee A. palmeri
11 Bracts ca. 2 mm long, shorter than the outer tepals............coocereeieiieiiriiireeee e A. tuberculatus

Key B — Amaranthus, subgenera Albersia and Amaranthus

Inflorescences axillary clusters of glomerules (sometimes leafy terminal spikes also present); [subgenus Albersia].
2 Pistillate flowers usually with 3 tepals; utricles usually regularly dehiscent (indehiscent in A. blitum).
3 Utricles indehiscent; leaf blades usually deeply notched at the tip..........cceeveeirieirieinireieereeeeeee A. blitum
3 Utricles dehiscent; leaf blades obtuse, acuminate, or very shallowly notched at the tip.
4 Tepals of pistillate flowers acute to short-acuminate at the tip, not reflexed; seeds 0.6-1.0 mm in diameter......

4 Tepals of the pistillate flowers long-aristate at the tip, usually reflexed outward; seeds 1.0-1.4 mm in diameter
.................................................................................................................................................... [A. thunbergii]
2 Pistillate flowers usually with (4-) 5 tepals; utricles usually indehiscent or tardily dehiscent (regularly dehiscent in A.
blitoides).

5 Inflorescence axes thickened, becoming indurate at Maturity ...........cceoeverereeciecncnennne A. crassipes var. crassipes
5 Inflorescence axes not thickened, not indurate at maturity.
6  Utricles with regular, circumscissile dehiSCENCe ..........ccoiivierieieiiieiiieeeeee e A. blitoides
6  Utricles indehiscent (or tardily and irregularly dehiscent).
7  Leaves crisped-erose, conspicuously undulate (non planar)...........ccceeceeveveerieniecieneenieneeienene A. crispus

7  Leaves entire or erose, plane or slightly undulate.
8  Leaves ovate, obovate -rhombic, to narrowly ovate or lanceolate; plants not fleshy; [alien of
disturbed SIUALIONS] .....ecviviieeieeieieeie ettt ettt e saenene A. polygonoides
8  Leaves orbicular or obovate; plants fleshy; [native of sea-beaches].........c.cceceverererncnene A. pumilus



AMARANTHACEAE 79

1 Inflorescences terminal spikes or panicles, leafless or nearly so at least in the distal portions (axillary spikes or clusters
usually also present).
9  Utricles indehiscent; tepals of pistillate flowers usually 2-3 (5 in A. spinosus); inflorescence bracts shorter than the
tepals.
10 Stems with paired nodal spines; tepals of pistillate flowers 5; [subgenus Amaranthus]..........ccccoceverveunene A. spinosus
10 Stems lacking spines; tepals of pistillate flowers 2-3; [subgenus Albersia].
11 Utricles distinctly rugose, equaling or slightly exceeding the tepals; terminal inflorescences usually thin and
INECITUPTEA -ttt ettt ettt et e ettt eb e et et e e et eseeseebeese b e s enseneeseeseeseebessenseneeneeneeseesenan A. viridis
11 Utricles smooth to faintly rugose (occasionally wrinkled or rugose in dried material), distinctly exceeding the
tepals; terminal inflorescences usually thick and dense (or thin and interrupted in some forms of A. blitum).
12 Utricles subglobose to obovate, compressed; seeds filling the fruit almost completely; leaf blades usually

deeply notched at the tip; anNUAL............cooviieiiieiieccee e A. blitum
12 Utricles ellipsoid, slightly to distinctly inflated; seeds filling only the proximal portions of the fruit; leaf
blades shallowly notched at the tip; short-lived perennials, or annuals..............ccoeeevrieeniennnene A. deflexus

9  Utricles dehiscent; tepals of pistillate flowers usually usually 5 (3-5 in A. powellii); inflorescence bracts exceeding the
tepals (shorter than the tepals in some cultivated forms); [subgenus Amaranthus].

13 Fully developed inflorescences large and robust, usually brightly colored (red, purple, occasionally white or
yellow, rarely green); bracts usually not exceeding style branches at maturity (occasionally longer than the style
branches in A. hypochondriacus); seeds white, ivory, red, brown, or black; [cultivated, only weakly naturalized].
14 Inflorescences SHTT, EIECE........ccviieiriiriiieieictietectet ettt sttt s e seeseeseeneenas A. hypochondriacus
14 Inflorescences lax, erect to drooping.

15 Tepals of pistillate flowers (at least the inner tepals of the pistillate flowers) obovate or spatulate, the tip

obtuse to slightly notched; style branches spreading or reflexed...........cccceoeevirinenniienieennne [A. caudatus]
15 Tepals of pistillate flowers oblong to lanceolate, the tip acute; style branches erect or slightly reflexed....
................................................................................................................................................. A. cruentus

13 Fully developed inflorescences moderately large, usually green (rarely with some whitish or reddish coloration);

bracts exceeding the style branches and tepals; seeds brown or black; [wild and weedy].

16 Tepals of pistillate flowers obtuse, rounded, or slightly notched at the tip; plants rather densely pubescent......
...................................................................................................................................................... A. retroflexus

16 Tepals of pistillate flowers acute, acuminate, or aristate at the tip; plants slightly pubescent when young,
becoming glabrous or nearly so.
17 Bracts 2-4 mm long; inflorescences usually soft and lax, with spreading branches A. hybridus
17 Bracts 4-7 mm long; inflorescences usually stiff, with erect branches.............ccccocoevveirienieinen. A. powellii

*  Amaranthus albus Linnaeus, Tumbleweed Amaranth. Cp, Pd, Mt (VA), ?? (GA, NC, SC): disturbed areas, agricultural
fields; common. July-October. [= C, FNA, G, K, W, Y; < A. graecizans Linnaeus — RAB, misapplied; > A. albus var. albus — F]
*  Amaranthus arenicola I.M. Johnston, Sandhill Amaranth. Cp, Pd (VA): rare, introduced from western North America. [=
C,FNA, G, K, X; = A. torreyi A. Gray — F]

*?  Amaranthus australis (A. Gray) J.D. Sauer, Southern Water-hemp. Cp (GA, NC, VA): tidal marshes, ditches; uncommon.
VA, TN, AR, and TX south into West Indies, Mexico, and n. South America; perhaps adventive in most of our range, from an
original distribution on the Gulf Coast, in FL, and southward into the New World tropics. This annual is alleged to sometimes
get as large as 9 m tall and 30 cm diameter at the base of the stem! [=FNA, GW, K, X; > Acnida cuspidata Bertero ex Sprengel
—S; > Acnida alabamensis Standley — S]

Amaranthus blitoides S. Watson, Matweed Amaranth, Prostrate Pigweed. (GA, SC, VA): [=C,FNA, K, S, Y; <A.
graecizans Linnaeus — RAB, F, misapplied]

*  Amaranthus blitum Linnaeus, Purple Amaranth, Livid Amaranth. Pd (SC) ?? (GA, NC, VA): disturbed habitats;
uncommon, native of the tropics. First reported from South Carolina by Hill & Horn (1997). [= C, FNA, K; = A. lividus — RAB,
F, misapplied; > A. blitum — G; > A. lividus — G; > A. blitum Linnaeus ssp. emarginatus (Moquin-Tandon ex Uline & Bray)
Carretero — Y; > A. blitum ssp. polygonoides (Moquin-Tandon) Carretero]

Amaranthus cannabinus (Linnaeus) J.D. Sauer, Salt-marsh Water-hemp. Cp (GA, NC, SC, VA): salt, brackish, and
freshwater tidal marshes, especially along the banks of tidal guts; common. July-December. Extremely variable in size,
flowering and fruiting at heights ranging from 3 dm to 4 m tall. The stem can reach 10 cm in diameter at the base. [= RAB, C,
FNA, GW, K, X; = Acnida cannabina Linnaeus — F, G, S]

*?  Amaranthus crassipes Schlechtendahl var. crassipes, Spreading Amaranth. (SC): shores and wet areas; rare, probably
introduced from tropical America. Var. warnockii (.M. Johnston) Henrickson occurs in the Chihuahuan Desert region. [=Z; <
A. crassipes — RAB, C, FNA, G, GW, K, S]

*  Amaranthus crispus (Lespinasse & Thévenau) A. Braun, Crisp-leaved Amaranth. Cp (NC, VA): disturbed areas,
especially around seaports; rare, native of South America. [=FNA, C, F, G, K, S]

*  Amaranthus cruentus Linnaeus, Red Amaranth, Blood Amaranth, Purple Amaranth. (NC, SC): native of Central America.
[=RAB, C,F,FNA, K, S, Y]

*  Amaranthus deflexus Linnaeus, Large-fruit Amaranth, Argentine Amaranth. (GA, VA): native of South America.
Reported for VA by Kartesz (1999) and FNA. [=FNA, C, F, G, K]

*  Amaranthus hybridus Linnaeus, Smooth Amaranth, Green Amaranth, Hybrid Amaranth, Smooth Pigweed. Cp, Pd, Mt
(GA, NC, SC, VA): July-October. [=RAB, C, F, FNA, G, K, S, W; = Amaranthus hybridus ssp. hybridus — Y]
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*  Amaranthus hypochondriacus Linnaeus, Prince's-feather. (VA): Type locality is "Virginia". Possibly of hybrid origin,
from A. cruentus x powellii. [=FNA, C, K]

*  Amaranthus palmeri S. Watson, Careless-weed. (GA, NC, SC, VA): [=RAB, C, F, FNA, G, K, X]

*  Amaranthus polygonoides Linnaeus, Tropical Amaranth, Smartweed Amaranth. Cp (SC): disturbed areas; rare, introduced
from tropical America. Reported for SC (FNA, K). [=FNA, K, S]

*  Amaranthus powellii S. Watson, Green Amaranth, Powell's Amaranth. (GA, NC, SC, VA): Widespread and common in
PA (Rhoads & Klein 1993). Many earlier reports of A. retroflexus may actually pertain to this species. [=FNA, C, F, G, K; =
Amaranthus retroflexus Linnaeus var. powellii (S. Watson) Boivin; = Amaranthus powellii ssp. powellii — Y]

Amaranthus pumilus Rafinesque, Seabeach Amaranth, Dwarf Amaranth. Cp (NC, SC, VA): sea beaches, fore-dunes,
island end flats, rarely on sound-side beaches; rare (US Threatened, NC Threatened, SC, Rare, VA Rare). Se. MA south to c. SC;
presently known to be extant only from NC, n. SC, e. MD, DE (McAvoy 2002), se. NY (Long Island), VA, and NJ. Seeds of this
plant require cold stratification, high temperatures, and light to germinate (Baskin & Baskin 1998); this is apparently responsible
for the late seasonality of the species (germination in late spring and early summer) and its seed-banking. See Hancock & Hosier
(2003) for discussion of the ecology of this interesting species. [= RAB, C, F, FNA, G, GW, K, S]

*  Amaranthus retroflexus Linnaeus, Rough Pigweed, Redroot. Mt, Pd, Cp (GA, NC, SC, VA): July-October. [=RAB, C, F,
FNA, G, K, S, W, Y; = A. retroflexus var. retroflexus]

*  Amaranthus spinosus Linnaeus, Spiny Amaranth. Cp, Pd, Mt (GA, NC, SC, VA): introduced from tropical America.
July-October. [=RAB, C, F, FNA, G, K, S, W, Y]

*  Amaranthus tuberculatus (Moquin-Tandon) J.D. Sauer, Inland Water-hemp. (GA, NC, SC). July-October. [=RAB, C,
FNA, GW, W; > Acnida altissima (Riddell) Moquin-Tandon ex Standley var. altissima — F; > Acnida altissima var. subnuda (S.
Watson) Fernald — F; > Acnida altissima var. prostrata (Uline & Bray) Fernald — F; > Acnida altissima — G; > Acnida subnuda
(S. Watson) Standley — G, S; > Acnida tamariscina (Nuttall) Wood — G, misapplied; > Amaranthus tuberculatus — K, X; >
Amaranthus rudis J.D. Sauer — K; > Amaranthus tamariscinus Nuttall — X, misapplied]

*  Amaranthus viridis Linnaeus, Slender Amaranth, Tropical Green Amaranth. (GA, NC, SC, VA): native of South America.
[=RAB, C, F, FNA, G, K, Y; = Amaranthus gracilis Desfontaines — S]

*  Amaranthus caudatus Linnaeus, Love-lies-bleeding, is cultivated and rarely escaped or persistent, as in TN (Chester,
Wofford, & Kral 1997), and scattered in PA (Rhoads & Klein 1993). [=FNA, C,F, G, K, Y]

*  Amaranthus thunbergii Moquin-Tandon, Thunberg's Amaranth. Native of Africa. Collected from near wool-combing mills
in SC; probably not naturalized. [=FNA, K]

Celosia Linnaeus 1753 (Cockscomb)

A genus of about 45 species, of tropical and warm temperate regions of America and Africa. References: Robertson (1981)=Z;
Robertson in FNA (2003b); Townsend in Kubitzki, Rohwer, & Bittrich (1993).

1 Inflorescence Of CrOWAEA SPIKES .....c..cuiiuiriiitiiiieiieiiit ettt sttt s ettt et et e e s ese bt see b et eneens C. argentea
1 Inflorescence crested, fanlike, or elaborately 10Ded ............cooiiiiriiiieiiieeee e C. cristata

*  Celosia argentea Linnaeus. Cp, Pd, Mt (NC): commonly cultivated, rarely escaped or persistent in disturbed areas, such as
along creeks; rare, introduced from the Tropics. July-November. [= RAB, C, FNA, G, K, Z; = C. argentea var. argentea — F]

*  Celosia cristata Linnaeus, Cockscomb. Pd (NC): commonly cultivated, rarely escaped or persistent in disturbed areas; rare,
introduced from the Tropics. July-November. C. cristata is clearly closely related to and likely derived from C. argentea; it has
been variously treated as a species, variety, or form. It is popular in gardens and institutional landscaping, but is not universally
appreciated; Stace (1997) calls it "probably the world's ugliest plant." [= C, FNA, G, K, Z; = C. argentea Linnaeus var. cristata
(Linnaeus) Kuntze — F]

Froelichia Moench 1794 (Cottonweed, Snake-cotton)

A genus of about 18 species of tropical and subtropical America. References: McCauley in FNA (2003b); Robertson (1981)=Z;
Townsend in Kubitzki, Rohwer, & Bittrich (1993).

1 Calyx flask-shaped in fruit, ca. 5 mm long; plant 10-20 dm tall, not branching from the base...........c.cccoeecrrurnnee. F. floridana
1 Calyx conical in fruit, ca. 3-4 mm long; plant 2-7 dm tall, branching from the base F. gracilis

Froelichia floridana (Nuttall) Moquin-Tandon, Florida Cottonseed, Common Cottonweed. Cp (GA, NC, SC): sandhills,
sandy fields, sandy roadsides; common (rare in NC). June-October. S. NC south to FL, and west to LA, north in the interior to
w. TN; disjunct (probably introduced) in DE and e. MD. F. campestris Small is more midwestern, ranging from OH, IN, W1, and
SD south to KY, AR, and TX; it is sometimes treated as a variety of F. floridana, but seems amply distinct in morphology, and
with an allopatric distribution. [= RAB, S; = F. floridana var. floridana — C, F, G, K, Z; < F. floridana — FNA]

*  Froelichia gracilis (Hooker) Moquin-Tandon, Slender Cottonweed. Cp, Pd (GA, NC, SC, VA), Mt (NC, VA): vacant lots,
sandy fields, railroad banks; rare, introduced from mw. United States. June-October. [=RAB, C, F, FNA, G, K, W, Z]
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Gomphrena Linnaeus 1753 (Globe-amaranth)

A genus of about 100-120 species, of the tropics and subtropics of America and Australia (naturalized elsewhere). References:
Clemants in FNA (2003b); Townsend in Kubitzki, Rohwer, & Bittrich (1993). Key based on Clemants in FNA (2003b).

1 Heads 20-28 MM in di@meter; SLEIMS EIECT .......eureuietiitirterieieiieteeteeteetereeteseeteeteetesteteneeseeseesessesseseenseneeseeseesessesaenseneans G. globosa
1  Heads 8-16 mm in diameter; stems prostrate or AECUMDENLT.........cc.eeuiruirrieriieierieeierteeceteeeterte st te st eeeseeaesreeeeseeas G. serrata

*  Gomphrena globosa Linnaeus, Globe-amaranth. Cp (SC) (VA?): disturbed areas; rare, introduced from s. Asia.
Introduced and known from scattered locations in s. PA (Rhoads & Klein 1993). Also reported for VA (Kartesz 1999) and MD
(Reed1961b). [=FNA, C,F, G, K]

Gomphrena serrata Linnaeus, Arrasa con todo. Cp (GA), (VA?): sandy woodlands and disturbed areas; rare. Also
reported for VA by Kartesz (1999) {investigate}. [= FNA, K; > G. dispersa Standley — S]

Guilleminea Kunth 1823

A genus of 2-5 species of sw. North America, Central America, and South America. References: Clemants in FNA (2003b);
Henrickson (1987)=Z; Townsend in Kubitzki, Rohwer, & Bittrich (1993).

*  Guilleminea densa (Humboldt & Bonplandt ex Willdenow) Moquin-Tandon var. aggregata Uline & Bray. Cp (SC): sandy
disturbed area; rare, introduced from sw. United States. First reported for SC by Nelson & Kelly (1997). [=FNA, K, Z]

Iresine P. Browne 1856 (Bloodleaf)

A genus of about 80 species of tropical and temperate regions (especially America). References: Clemants in FNA (2003b);
Townsend in Kubitzki, Rohwer, & Bittrich (1993).

1  Plant an annual to weak perennial, 4-30 dm tall, with fibrous roots; tepals 0.6-0.8 mm long, the tips obtuse to rounded..........

....................................................................................................................................................................................... diffusa]
1 Plant a perennial, 3-10 dm tall, with stolons; tepals 1.0-1.3 mm long, the tips acute to acuminate ..................... I. rhizomatosa

Iresine rhizomatosa Standley. Cp (GA, NC, SC, VA), Pd (VA): moist interdune thickets, edges of maritime forests, moist
thickets inland; rare (VA Watch List). August-October. MD south to FL, west to se. TX; also inland from KY and TN west and
south to KS and n. TX. [=RAB, C, F, FNA, G, K, S]

Iresine diffusa Humboldt & Bonpland ex Willdenow was reported for NC by Small (1933), so far as is known in error. It is
known from n. FL, not far from GA. [=FNA, K; < Iresine celosia Linnaeus — S]
ANACARDIACEAE Lindley 1830 (Cashew Family)

A family of about 70 genera and about 875 species, trees, shrubs, lianas, and rarely herbs, of tropical, subtropical, and temperate
regions. References: Barkley (1937).

I LAVES SIMIPLE ..euieeietietite ettt ettt ettt ettt ekt e b et e b e st e st es e ebees e s em e e st eaeeseeb e bt et e b e bententeneeneeteebe b enseneeneeneeteaben Cotinus
1  Leaves compound.
2 Fruits red, glandular pubescent; foliage and stems lacking contact poisons; inflorescences dense, either terminal or

Jateral On 1aSt YEAI'S GIOWLN......ccieiieiiieieetieieste ettt ettt ettt et et e et e b e e st e teeseesessaessesseenseeseensesseenseasaensesnsensessaensensenn Rhus
2 Fruits white or yellow, glabrous or puberulent (the hairs not glandular); foliage and stems containing contact poisons;
inflorescences openly branched, aXillary ...........ccccoiveirieriieeieieee et Toxicodendron

Cotinus P. Miller (Smoketree)
A genus of 3-5 species, of southeastern United States and temperate Eurasia.

1 Leaves elliptic, to 10 cm 1ong; [Planted trE€]........covvverierieiiieiiiriieietee ettt reeseereeressessesseseens [C. coggygria]
1 Leaves obovate, to 20 cm long; [native tree of calcareous habitats] ..........ccccevirirererieiiiiiireeee e C. obovatus
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Cotinus obovatus Rafinesque, American Smoketree. Mt (GA): limestone woodlands and glades; rare (GA Special
Concern). Se. TN (Cumberland Plateau) (Chester, Wofford, & Kral 1997), nw. GA, and n. AL west to OK and TX. It is a small
tree of limestone woodlands and glade margins. It is occasionally planted as an ornamental tree. [=K; = C. americanus Nuttall
-S]

*  Cotinus coggygria Scopoli, European Smoketree, is planted as an ornamental. It is reported as naturalized in various states
in ne. United States. There is no evidence of its naturalization or persistence in our area. [=K]

Rhus Linnaeus (Sumac)

A genus of about 25 species, trees, shrubs, and lianas, temperate and subtropical, of Eurasia, Hawaii, North America, and n.
Central America. References: Hardin & Phillips (1985a); Miller, Young, & Wen (2001).

1 Leaves 3-foliolate; shrub to 2 m tall; inflorescence of small lateral and terminal clusters; [subgenus Lobadium] .....................
.................................................................................................................................................... Rh. aromatica var. aromatica
1 Leaves (5-) 7-31-foliolate; shrub or small tree, to 12 m tall; inflorescence of dense, terminal panicles; [subgenus Rhus].
2 Rachis of the leaf winged between each pair of adjacent leaflets; stems and petioles puberulent; leaflets entire to
remotely toothed.
3 Leaflets 11-23, attenuate to base, 4-9 cm long, 1-2 cm wide, typically with an obtuse tip ........cceeveevevvereecieniecienienns
............................................................................................................................... Rh. copallinum var. copallinum
3 Leaflets 5-13, rounded to base on the upper side, 4-9 cm long, 1.5-4 cm wide, typically with an acute to
ACUIMINALE I .evieveetiteieieieett ettt et ettt eteste st et e st eaeeseebesbeseeeseeseeseebesaeasenseneeneeseeneanan Rh. copallinum var. latifolia
2 Rachis of the leaf not winged between each pair of adjacent leaflets (sometimes winged between the last 1 or 2 pairs of
leaflets on each side of the rachis); stems and petioles either densely villous or essentially glabrous; leaflets sharply and
rather coarsely serrate.
4  Leaflets densely pubescent (rarely sparsely pubescent); short shrubs to 1 m tall; stems densely long-pubescent;
rachis of the leaf often winged terminally; leaflets mostly ovate, averaging about 2x as long as wide, acute............
............................................................................................................................................................. Rh. michauxii
4 Leaflets glabrous, glaucous beneath; medium shrubs to small trees, to 12 m tall; stems densely long-pubescent or
essentially glabrous; rachis of the leaf not winged; leaflets mostly lanceolate, averaging 3-4x as long as wide,
acuminate.
5  Stems essentially glabrous; pubescence of the fruit short and blunt-tipped ..........c.ccoceoveevicnininennne Rh. glabra
5 Stems densely long-pubescent; pubescence of the fruit long and pointed Rh. typhina

Rhus aromatica Aiton var. aromatica, Fragrant Sumac, Squawbush. Pd, Mt (GA, NC, SC, VA), Cp (GA): rocky, rather
dry, woodlands, usually over mafic rocks (such as gabbro or diabase) or calcareous rocks, less commonly in sandy soils;
uncommon. Late February-early May; late April-June. The species ranges throughout much of temperate North America; var.
aromatica is the most eastern component of the complex, widespread in e. North America west to TX, KS, and MI. The foliage
of Rh. aromatica bears some superficial resemblance to Toxicodendron pubescens. [=C, F, G, K; < Rh. aromatica — RAB, W; =
Schmaltzia crenata (P. Miller) Greene — S]

Rhus copallinum Linnaeus var. copallinum, Winged Sumac, Flameleaf Sumac. Cp, Pd, Mt? (GA, NC, SC, VA): sandhills,
dry woodlands, old fields, roadsides; common. The relative ranges, habitats, and characteristics of the varieties of R. copallinum
need further elucidation. [=K; < Rh. copallina—RAB, W; < Rh. copallinum — C, G, S; = Rh. copallina var. copallina — F]

Rhus copallinum Linnaeus var. latifolia Engler, Eastern Winged Sumac. Mt (GA, NC, SC?, VA), Pd (GA?, NC?, SC?,
VA): rocky glades, dry woodlands; uncommon. See comments under var. copallinum. [=K; < Rh. copallina— RAB, W; < Rh.
copallinum — C, G, S; = Rh. copallina var. latifolia — F]

Rhus copallinum Linnaeus var. leucantha (Jacquin) Augustin de Candolle, Southern Winged Sumac. Cp (GA, NC, SC,
VA?): [=K; <Rh. copallina— RAB; > Rh. leucantha Jacquin — S; > Rh. obtusifolia (Small) Small — S] {not keyed at this time}

Rhus glabra Linnaeus, Smooth Sumac. Mt, Pd, Cp (GA, NC, SC, VA): disturbed areas, clearings, roadsides, woodlands;
common (rare in Coastal Plain). Late May-July; June-October. Widespread in e. North America. [=RAB, C, G, K, S, W; > Rh.
glabra var. glabra — F]

Rhus michauxii Sargent, Michaux's Sumac, Dwarf Sumac. Cp (NC, SC), Pd (GA, NC, VA): in the fall line sandhills
characteristically in submesic, loamy swales, usually associated with such species as Paspalum bifidum, Helianthus divaricatus,
Tridens carolinianus, Rhus copallinum, Anthaenantia villosa, Gymnopogon sp., and Aristida lanosa; in the eastern Piedmont on
sandy soils derived from granite; in the central Piedmont on clayey soils derived from mafic rocks such as gabbro or mafic
Carolina slates, probably all of its habitats (formerly) in frequently burned situations; rare (US Endangered, GA Endangered, NC
Endangered, SC Rare, VA Rare). June; August-September. Rare and scattered (though formerly more common) from s. VA
south to GA. Large populations were found in sc. VA (Nottoway and Dinwiddie counties) in frequently burned military artillery
"impact areas" (Fleming & Ludwig 1996). Barden & Matthews (2004) present a detailed account of its discovery by André
Michaux in 1794 in what is now Union County, NC. [=RAB, K, S; = Rh. pumila Michaux]

Rhus typhina Linnaeus, Staghorn Sumac. Mt (GA, NC, SC, VA), Pd (NC, SC, VA): roadsides, old pastures, thickets,
clearings, rock outcrops, barrens; common (uncommon in upper Piedmont only) (GA Special Concern). May-June; June-
September. Widespread in ne. North America, south in the mountains to n. GA. The apparently older epithet "hirta" was
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rejected in 1999. The species, especially in its cut-leaved forms, forma laciniata (Wood) Rehder and forma dissecta Rehder, is
very popular in Europe as a cultivated ornamental. [= RAB, C, F, G, K, W; = Rh. hirta (Linnaeus) Sudworth — S]

Two hybrids have been documented to occur naturally in our area: Rhus x pulvinata Greene (glabra x typhina) and Rhus x ashei
(Small) Greene (glabra x michauxii). They are intermediate between their parents. For instance, R. x ashei has sparsely
pubescent leaves and stems, slight winging of the rachis between the terminal leaflets, potentially greater stature than R.
michauxii, and leaflets with a length/width ratio of 2.5-3. Hardin & Phillips (1985b) discuss other natural and artificial hybrids in
Rhus.

Toxicodendron P. Miller (Poison Ivy, Poison Oak, Poison Sumac)

A genus of about 10-15 species, trees and shrubs, primarily temperate, of North America, n. South America, Indonesia, and e.
Asia. References: Gillis (1971)=Z.

1 Leaflets 7-13, @ntire; SMALL tIEC......ccouiiiiiiii ittt ettt e et e e et e e et e e e e eate e e eetaeeeeateeeeeaseeeeareeeenreeeeanens T. vernix
1 Leaflets 3, toothed, lobed, or entire; shrub or vine.
2 Fruits glabrous (or very sparsely pubescent); leaflets coarsely toothed or notched (rarely entire); lower surfaces of
leaflets glabrous to pubescent, but without tufts of tannish hairs in the vein axils.
3 Leaflets suborbicular or broadly ovate, nearly as wide as long; petiole glabrous (rarely glabrescent); plant a shrub,
the stems upright, entirely lacking aerial roots, not vining; fruits (3-) 4-7 mm in diameter ..................... T. rydbergii
3 Leaflets ovate to lanceolate; petiole puberulent to densely pubescent; plant a shrub or vine, the stems upright or
twining; fruits 2.5-5.5 MM in dIAMELET.........eoeiieieieieiiee e T. radicans var. negundo
2 Fruits pubescent or papillose; leaflets entire, coarsely toothed, undulate, or round-lobed; lower surfaces of leaflets
either velvety puberulent, sometimes becoming glabrate in age (T. pubescens) or glabrous (glabrescent or rarely pilose
beneath) but with prominent tufts of tannish hairs present in the vein axils (T. radicans ssp. radicans).
4  Leaves sparsely pubescent (rarely pilose beneath), the apex and the lobes (if present) generally acute to acuminate;
drupes; plant a high-climbing vine or stoloniferous shrub; [of mesic, swampy, or dry habitats]............ccccceecverrennenne.
............................................................................................................................................ T. radicans var. radicans
4 Leaves velvety puberulent (sometimes becoming glabrate in age), the apex and the lobes (if present) generally
obtuse to broadly acute; drupes pubescent (becoming glabrate); plant a stoloniferous shrub; [of dry habitats,
eSPeCially SANANILLS] .....eouiiiiiiiieee ettt ettt ettt a bt et b et ens T. pubescens

Toxicodendron pubescens P. Miller, Poison Oak. Cp, Pd, Mt (GA, NC, SC, VA): dry woodlands, around dry rock
outcrops in the Piedmont and Mountains, especially prevalent in sandhills; common (uncommon in Piedmont and Mountains).
Late April-May; August-October. Primarily Southeastern: NY (Long Island) south to n. FL, west to e. TX, inland to WV, e. TN,
c. TN, se. MO, and s. KS. The nomenclatural confusion may still not be resolved. [= C, K; = Rhus toxicodendron — RAB, F, G;
=T. toxicodendron (Linnaeus) Britton — S; = T. toxicarium Gillis — W, Z; = T. quercifolium (Michaux) Greene]

Toxicodendron radicans (Linnaeus) Kuntze var. negundo (Greene) Reveal, Midwestern Poison Ivy. Mt, Pd (VA): ina
wide range of habitats, including mesic forests, rock outcrops, open areas, and disturbed ground; uncommon? Late April-May;
August-October. NY west to MI, MN, and NE, south to sw. VA, KY, AR, and TX, almost entirely in or west of the
Appalachians. In our area seemingly mostly in the New River drainage; to be expected in nw. NC. [= C; = Rhus radicans var.
vulgaris (Michaux) Augustin de Candolle forma negundo (Greene) Fernald — F, G; = T. radicans ssp. negundo (Greene) Gillis —
K, Z]

Toxicodendron radicans (Linnaeus) Kuntze var. radicans, Eastern Poison Ivy. Pd, Cp, Mt (GA, NC, SC, VA): in a wide
range of habitats, including mesic forests, rock outcrops, swamp forests, brackish marshes, open areas, disturbed ground, usually
in more mesic to hydric sites than T. pubescens, and particularly common in areas with fertile soils, such as bottomlands or over
calcareous rocks or calcareous sands (as in maritime forests; common. Late April-May; August-October. Var. radicans is the
typical poison ivy of the Atlantic and Gulf Coastal Plains, rarely found west of the Appalachians. It ranges from Nova Scotia
south to s. FL (and the Bahamas), west to e. TX, inland to VT, c. PA, WV, KY, and AR. It is normally a vine, climbing by
adventitious roots, and can attain diameters of 10 cm and climb to the crowns of forest trees. It can also resemble T. pubescens in
habit, producing numerous meter-high upright stems from rhizomes. T. radicans var. radicans is ubiquitous in our area, absent
only from the high mountains of NC. [= C; < Rhus radicans Linnacus — RAB; > Rhus radicans var. radicans — F, G; > Rhus
radicans var. vulgaris (Michaux) Augustin de Candolle forma vulgaris — F, G; < T. radicans — GW, S, W; = T. radicans ssp.
radicans — K]

Toxicodendron rydbergii (Small ex Rydberg) Greene, Western Poison Ivy. Mt (VA): acid pine-oak forests and woodlands
at moderate elevations; rare (VA Rare). Nova Scotia west to British Columbia, south to New England, NY, n. OH, n. IL, IA, w.
KS, w. TX, AZ, and OR; disjunct in the Appalachians in PA, WV, and VA. Reported for NC by Gillis (1971), but the location
(Cumberland Co., in the fall-line Sandhills), does not seem plausible {investigate further with specimen}. [=C, K, Z; = Rhus
radicans var. rydbergii (Small) Rehder — F, G; = T. radicans (Linnaeus) Kuntze var. rydbergii (Small ex Rydberg) Erskine]

Toxicodendron vernix (Linnaeus) Kuntze, Poison Sumac, Thunderwood. Cp, Mt, Pd (GA, NC, SC, VA): in peaty habitats,
in the Coastal Plain frequent in streamhead pocosins and sandhill seepage bogs, in the mountains in bogs; uncommon (rare in
Mountains and Piedmont). May-early June; August-September. Widespread in e. North America. The leaf rachis and leaflet
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petiolules are usually a dark red or maroon color. The leaves turn a very attractive shade of orange-red in autumn. [=C, GW, K,
S, W; = Rhus vernix Linnacus — RAB, F, G]

Toxicodendron radicans (Linnaeus) Kuntze var. pubens (Engelmann ex S. Watson) Reveal is associated with xerix
limestone sites in the Mountains of VA (Virginia Botanical Associates 2006). [<T. radicans — GW, W; = T. radicans ssp.
pubens (Engelmann ex S. Watson) Gillis — K, Z] {not keyed at this time}

ANNONACEAE A.L. de Jussieu 1789 (Custard-apple Family)

A family of about 128 genera and about 2300 species, trees, shrubs, and lianas, mostly tropical. Kessler in Kubitzki, Rohwer, &
Bittrich (1993).

Asimina Adanson 1763 (Pawpaw)

A genus of 8 species of shrubs and small trees, endemic to e. North America. References: Kral (1960)=Z; Wilbur (1970a)=Y;
Godfrey (1988)=X; Ward (2001); Kessler in Kubitzki, Rohwer, & Bittrich (1993).

1 Leaves herbaceous in texture, obovate, >6 cm wide, acute-acuminate at the apex; peduncles with bracts; flowers reddish-
maroon; [shrubs and trees]; [collectively widespread in our area]; [section Asimina, subsection Asiminal.

2 Flowering peduncles 3-8 mm long, the hairs tan to rusty; leaves 6-15 (-20) cm long; sepals 4-7 mm long; outer petals
10-13 mm long; fruit 1-3 (-6) cm long; plant a shrub to 2 m (rarely to 5 m) tall; [primarily of the Coastal Plain in our
area, extending into the Piedmont in NC and SC, and into the Mountains in SC] .......cccceceeviiineneiieieenenne. A. parviflora

2 Flowering peduncles (10-) 15-20 (-25) mm long, the hairs dark reddish-brown; leaves 15-35 cm long; sepals 8-12 mm
long; outer petals 15-25 mm long; fruit (3-) 7-15 cm long; plant a tree to 15 m tall; [widespread in our area] ... A. triloba

1  Leaves coriaceous in texture, linear to oval, blunt at the tip (or acute-acuminate); peduncles lacking bracts; flowers maroon,
pale pink, yellow, cream, or white; [shrubs to 1.75 m tall]; [of e. GA, very rarely e. SC, and southward]; [section Asimina,
subsection Pityothamna].

3 Flowers borne on growth of the previous year, appearing before or with leaf expansion; leaves 1.5-4x as long as broad,
4-10 cm long, 1-6 cm long; flowers with a sweet odor.

4 Newly emergent leaf blades densely tomentose on both surfaces with pale blonde or tan pubescence; outer petals
white to yellowish, inner petals yellowish with a deep yellow corrugated zone; [of dry pinelands]............ A. incana

4 Newly emergent leaf blades densely tomentose on the lower surface with the hairs near the midrib reddish, the
upper surface sparsely pubescent; outer petals white, inner petals white, yellowish, or pink, with a maroon or
purple corrugated zone; [0f Wet PINElAndS] .........ccveveieiiriiiiriiiciceee et A. reticulata

3 Flowers borne on growth of the current year, appearing after leaf expansion; leaves 3-15% as long as wide, 4-20 cm
long, 0.5-4 cm wide; flowers with a sweet or fetid odor.

5 Outer petals maroon or red, 1.5-3 cm long; leaves erect and secund, 4-11 cm long, 1-4 cm wide, averaging 3-5x as
long as wide; leaf tips obtuse, rounded, or rounded-emarginate (rarely somewhat acute); shrubs to 3 (-5) dm tall....
................................................................................................................................................................. A. pygmaea

5 Outer petals yellowish white or pale pink, 3-10 cm long; leaves erect and secund, or not, 5-15 (-20) cm long, 0.5-3
cm wide, averaging 6-15x as long as wide; leaf tips acute or obtuse; shrubs 10-17.5 dm tall.

6  Leaves widest at or shortly above the middle, mostly 10-15x as long as wide; leaf margins revolute; outer

petals white; new growth pubescent, becoming glabrous with age ............cccvevveivirieieeeieinns A. angustifolia
6  Leaves widest near the tip, mostly 6-12x as long as wide; leaf margins slightly revolute; outer petals white or
pink; new growth glabrous or very sparsely pubescent, becoming glabrous with age .................... A. spatulata

Asimina angustifolia Rafinesque, Slimleaf Pawpaw. Cp (GA): dry pinelands; common. Se. GA south to c. peninsular FL,
west to about the Suwannee River in the e. Panhandle of FL. [= A. longifolia var. longifolia — FNA, X, Z; < Asimina angustifolia
—K, Y; < Pityothamnus angustifolius (Rafinesque) Small — S]

Asimina incana (W. Bartram) Exell, Flag Pawpaw, Polecat Bush, Woolly Pawpaw. Cp (GA): dry pinelands; uncommon.
E. GA south to c. peninsular FL, occurring in dry pinelands. [= FNA, K, Y; = Pityothamnus incanus (W. Bartram) Small — S; =
A. speciosa Nash — Z; = A. incarna — X, orthographic variant]

Asimina parviflora (Michaux) Dunal, Small-flowered Pawpaw, Small-fruited Pawpaw. Cp (GA, NC, SC, VA), Pd (GA,
NC, SC), Mt (GA, SC): sandy or rocky, dry to fairly moist forests; common. April-May; July-September. Se. VA south to c.
peninsular FL, west to se. TX, primarily on the Coastal Plain, but inland to sw. SC, n. GA, sc. TN, and n. MS. [=RAB, C, F, G,
FNA,K, S, W, X, Y, Z]

Asimina pygmaea (W. Bartram) Dunal, Dwarf Pawpaw. Cp (GA): pine flatwoods, wet savannas; rare (GA Special
Concern). Se. GA south to c. peninsular FL. It is a dwarf shrub 2-3 dm tall of pine flatwoods, occupying wetter sites than the
other "pineland pawpaws." [=FNA, GW, X, Z; = A. pygmea — K, Y, orthographic variant; = Pityothamnus pygmeus (W.
Bartram) Small — S]
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Asimina reticulata Chapman, Netleaf Pawpaw. Cp (GA): wet flatwoods, savannas; rare (GA Special Concern). Reported
for GA by GAHP (2003) and Kartesz (1999). [=FNA, K, X, Y, Z; = Pityothamnus reticulatus (Shuttleworth ex Chapman)
Small — S; = A. cuneata Shuttleworth ex A. Gray] {not keyed at this time; synonymy incomplete}

Asimina spatulata (Kral) D.B. Ward, Slimleaf Pawpaw. Cp (GA, SC): dry pinelands, dry maritime forest; rare. E. GA
(very near se. SC), southward to n. FL, west to Panhandle FL and s. AL; disjunct in Charleston County, SC (P. McMillan,
pers.comm. 2004). [= Asimina longifolia Kral var. spatulata Kral — FNA, X, Z; < Pityothamnus angustifolius (Rafinesque)
Small — S; < A. angustifolia Rafinesque — K, Y]

Asimina triloba (Linnaeus) Dunal, Common Pawpaw, Indian-banana. Mt, Pd, Cp (GA, NC, SC, VA): alluvial forests,
other moist, nutrient-rich forests; common. March-May; August-October. NJ, w. NY, and s. Ontario west to s. MI and e. NE,
south to panhandle FL, s. LA, and ne. TX. [=RAB, C,F, FNA, G, K, S, W, X, Y, Z]

Hybrids are known between some of the pineland species, notably A. angustifolia x incana [= A. xnashii Kral], and should be
expected where two species are present.
APIACEAE Lindley 1836 or UMBELLIFERAE A.L. de Jussieu 1789 (Carrot Family)
(also see ARALIACEAE)

A family of about 445 genera and about 3540 species of herbs (rarely shrubs or trees), cosmopolitan, but especially north
temperate. Hydrocotyle is more closely related to Araliaceae, and has been transferred there (Chandler & Plunkett 2004).
References: Mathias & Constance (1945)=MC.
[only a small fragment of the key to genera complete at this time]
1 Fruits (partly to fully mature) with thin-edged wings; flowers yellow, maroon, or white; central flower of each umbellet

staminate and pedicelled; fruits all pedicelled in all UMBEIIELS ..........ccoecieirririerieieieieieiee e Thaspium
1 Fruits ribbed (with rounded, cordlike ribs), lacking thin-edged wings; flowers yellow; central flower of each umbellet either

staminate and pedicelled, or pistillate and sessile; fruits all pedicelled in some umbellets (those with a staminate central

flower), or the central fruit sessile in some umbellets (those with a pistillate central flOwer)...........cccecvverireiieeniininenns Zizia

Aegopodium Linnaeus (Goutweed)
A genus of 7 species of herbs of temperate Eurasia. References: Mathias & Constance (1945)=MC.
*  Aegopodium podograria Linnaeus, Goutweed. Mt, Pd (GA, NC, VA), Cp (SC, VA): disturbed areas; rare, native of
Europe. The cultivated forms encountered in our area are usually those with white-margined or variegated leaves. [=C, F, K,
MC; > Ae. podograria var. podograria — RAB, G; > Ae. podograria var. variegatum Bailey — RAB, G]
Aethusa Linnaeus

References: Mathias & Constance (1945)=MC.

*  Aethusa cynapium Linnaeus, Fool's-parsley, is introduced and naturalized in ne. United States, at least as far south as se. PA

(Rhoads & Klein 1993) and Pocahontas County, WV. [=C, F, G, K, MC]
Ammi Linnaeus (Bishop's-weed)
A genus of about 4 species of herbs, distributed in Eurasia. References: Mathias & Constance (1945)=MC.

1 Lower leaves with elliptic to narrowly elliptic segments; fruits 1.5-2 mm long; rays not rigid and thickened at maturity;

bracts not strongly refleXed 1N fTUIT......c.iiieriieieieiieeeeee et ettt et e s se e b e e saesbeesseseessesseessenseasaensenns A. majus
1 Lower leaves with filiform segments; fruits 2-2.8 mm long; rays rigid and thickened at maturity; bracts strongly reflexed in
TTUTE 1ttt ettt ettt ettt eteete et e et et eas e st eteete et et et e et esaetsete et e b e b e et e st esterteteebeeteebe s enberteseeteeteetesbebenteneas A. visnaga

*  Ammi majus Linnaeus, Bullwort. Cp (GA, SC): disturbed areas; rare, native of Mediterranean Europe. June. [= RAB, K,
MC, S]

*  Ammi visnaga (Linnaeus) Lamarck, Toothpick-plant. Cp (NC): dry sandy roadsides; rare, native of Mediterranean Europe.
May-June. [=RAB, K, MC, S]

Ammoselinum Torrey & A. Gray (Sand-parsley)
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A genus of 3 species of herbs, of sc. and sw. North America and temperate s. South America. References: Mathias & Constance
(1945)=MC.

1 Umbels sessile; fruit glabrous (or slightly roughened).............ccccvevirririiieiiiiiiricerieeeeeee ettt eenees A. butleri
1 Umbels pedunculate; fruit roughened with well-developed teeth [A. popei]

*  Ammoselinum butleri (Engelmann ex S. Watson) Coulter & Rose. Pd (NC): disturbed places; rare, native further south and
west. March-April. Boufford (1977) reports the naturalization of this diminutive midwestern umbel on a grassy, weed-covered
slope. [=GW, K, MC]

Ammoselinum popei Torrey & A. Gray, Sand-parsley, ranges from OK, TX, and NM south to ne. Mexico (Nuevo Léon);
disjunct and apparently native in the Nashville Basin of ¢. TN. [=K, MC]

Anethum Linnaeus (Dill)
A monotypic genus, the single species apparently native to sw. Asia. References: Mathias & Constance (1945)=MC.

*  Anethum graveolens Linnaeus, Dill, Dillweed. Mt, Pd (NC, VA): roadsides, disturbed areas, abandoned garden plots; rare,
native of Mediterranean Europe. June-July. [= RAB, C, F, G, K, MC, S]

Angelica Linnaeus (Angelica)
A genus of about 110 species, herbs of the northern hemisphere. References: Mathias & Constance (1945)=MC.

1 Umbels densely pubescent; ovary and fruit pubescent; larger leaflets 3-6 cm long, 1-2.5 cm wide, obtuse at the apex;
[widespread in our area, in dry to MeSIiC NabItatS]........ccueririieriieiierieieree ettt A. venenosa
1 Umbels glabrous or sparsely pubescent; ovary and fruit glabrous or sparsely pubescent; larger leaflets 8-15 cm long, 4-8 cm
wide, acute to acuminate at the apex; [restricted to the Mountains in our area, in mesic habitats].
2 Leaflets acute, the margin hyaline and mostly glabrous; [rare and possibly only introduced in our area] ...........c.ccecuenne.e.
.................................................................................................................................................................. A. atropurpurea
2 Leaflets acuminate, the margin ciliolate; [NAtIVE] .......ccceeriirieiierieierieie e s A. triquinata

*?  Angelica atropurpurea Linnaeus, Purple Angelica. Mt (NC): moist roadsides and streambanks; rare, possibly introduced
from nc. North America. May-June; July-August. [= RAB, C, G, K, MC, W; > A. atropurpurea var. atropurpurea — F]

Angelica triquinata Michaux, Mountain Angelica, Filmy Angelica. Mt (GA, NC, VA): mesic forests at moderate to high
elevations, grassy balds, brookbanks; common. August-September; September-October. PA south to sw. NC, se. TN, and n.
GA, a Southern and Central Appalachian endemic. The nectar is very attractive, but apparently strongly intoxicating, to yellow
jackets and hornets; on the grassy balds of Roan Mountain one can see thousands of umbels of Angelica densely coated by
lethargic bees. [=RAB, C, F, G, K, MC, W; A. curtisii Buckley — S]

Angelica venenosa (Greenway) Fernald, Hairy Angelica. Mt, Pd, Cp (GA, NC, SC, VA): dry forests and woodlands,
woodland borders, longleaf pine sandhills; common. June-August; July-September. MA west to MN, south to panhandle FL,
MS, and AR. Populations of this species in dry sandhill communities in the Fall Line Sandhills have a number of peculiar
features: basal leaves often borne appressed against the ground, small leaflets, coarse and more equilateral toothing of the
leaflets. These populations may be worthy of taxonomic recognition; they need further study. [=RAB, C, F, G, K, MC, W; A.
villosa (Walter) Britton, Sterns, & Poggenburg — S]

Angelica dentata (Chapman) Coulter & Rose, Sandhill Angelica. Cp (GA): sandhills; rare (GA Special Concern). Sw.
GA, sc. GA, and Panhandle FL. [=K, MC, S] {not keyed at this time}

Angelica lucida Linnaeus. Reported by Harvill et al. (1992) for Warren County, VA; more information is needed to
substantiate this surprising record, presumably from cultivation. [= C, G, K, MC; = Coelopleurum lucidum (Linnaeus) Fernald —
F] {not keyed}

Anthriscus Persoon (Chervil)

A genus of about 10 species, herbs, of Eurasia and mountains of Africa. References: Spalik (1996)=Z; Mathias & Constance
(1945)=MC.

1 Fruit ovoid, 2.9-3.2 mm long, hispid with hooked hairs; [section ANtAFISCUS] ........ecvvveuirieirieieirie e A. caucalis
1 Fruit lanceolate or linear, 6-10 mm long, glabrous.
2 Beak of fruit (1-) 2-4 mm long; plant an annual; umbel rays pubescent; [section Anthriscus] ..................... A. cerefolium

2 Beak of fruit ca. 1 mm long; plant a perennial; umbel rays glabrous (or nearly so); [section Cacosciadium] ....................
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.................................................................................................................................................. A. sylvestris ssp. sylvestris

*  Anthriscus caucalis Bieberstein, Bur Chervil, Bur-parsley. Mt (NC), Pd (NC, SC, VA), Cp (NC, SC): disturbed areas; rare,
introduced from Europe. April-May; May-June. First reported for South Carolina by Hill & Horn (1997). [=C, K, Z; = A.
scandicina (Weber ex Wiggers) Mansfeld — RAB, F, G, MC]

*  Anthriscus cerefolium (Linnaeus) Hoffmann, Garden Chervil. Pd (VA): cultivated in gardens, sometimes persistent or
escaped; rare, introduced from Europe. May-July. [=C, F, G, K, MC, Z]

*  Anthriscus sylvestris (Linnaeus) Hoffmann ssp. sylvestris, Wild Chervil, Cow-parsley. Mt (VA): moist disturbed areas;
rare, introduced from Europe. May-July. This species has also been reported from the NC-TN state line, on Roan Mountain
(Mellichamp, Matthews, & Smithka 1987, 1988); the population is actually entirely in TN. [=Z; < A. sylvestris—C, F, G, K,
MC]

Apium Linnaeus (Celery)

A genus of about 25 species, herbs, of temperate and subtropical regions. References: Mathias & Constance (1945)=MC.

1 Involucel absent; fresh plant smelling of celery; stem Solid.........cceeveririiinieiieninieeeeeceeeee A. graveolens var. dulce
1 Involucel present; fresh plant not smelling of celery; stem hOHOW .........ooeiiieiriienirieieeeere e A. nodiflorum

*  Apium graveolens Linnaeus var. dulce (P. Miller) Augustin de Candolle, Celery. Cp (NC, SC): disturbed areas, escaped or
persisting from cultivation; rare, native of Europe. June-July; July-August. [=K; < A. graveolens Linnaeus — RAB, C, F, G,
MC; < Celeri graveolens (Linnaeus) Britton — S]

*  Apium nodiflorum (Linnaeus) Lagasca y Segura, Fool's Watercress. Cp (SC): disturbed areas near old seaports; rare,
introduced from Europe. [=RAB, K, MC; = Ciclospermum nodiflorum (Linnaeus) W.D.J. Koch — S]

Bupleurum Linnaeus (Hare's-ear, Thoroughwax)

A genus of about 190 species, herbs and shrubs, primarily Eurasian. References: Mathias & Constance (1945)=MC.

I UPPET 1€aVES TINEAT, SESSILE ....ueeuiiuietietiiteieieie ettt ettt ettt ettt ettt e s b et et et eaees e et e s be b e b enseneeneeseeseesesbeaenseneane B. gerardii
1 Upper leaves ovate, perfoliate B. rotundifolium

*  Bupleurum gerardii Allioni. Mt (VA): disturbed areas over limestone; rare, native of Eurasia. Also reported for c. TN
(Cox, 2005, pers. comm..). [= B. odontites Linnaeus — K, apparently misapplied; = B. fontanesii Guss. ex Careul — C, G, MC,
apparently misapplied]

*  Bupleurum rotundifolium Linnaeus, Hare's-ear, Thoroughwax. Mt (VA), Pd (NC, VA): lawns, disturbed areas; rare,
native of Eurasia. June. [=RAB, C, F, G, K, MC, S, W]

*  Bupleurum lancifolium Hornemann is reported as a waif for MD by Shetler & Orli (2000) and Reed (1964). [=K] {not
keyed at this time}

*  Bupleurum odontites Linnaeus is reported as a waif for MD by Shetler & Orli (2000) and Reed (1964). [=K; > B.
fontanesii Guss. ex Careul — C, G, MC] {not keyed at this time}

Carum Linnaeus (Caraway)
A genus of about 30 species, temperate. References: Mathias & Constance (1945)=MC.
*  Carum carvi Linnaeus, Caraway. Mt (NC, VA): disturbed areas; rare, native of Eurasia. May-June. [=RAB, C, F, G, K,
MC]

Centella Linnaeus (Centella, Coinleaf)

A genus of about 40 species, of warm temperate and tropical regions, centered in s. Africa. References: Mathias & Constance
(1945)=MC.

Centella erecta (Linnaeus f.) Fernald, Centella, Coinleaf. Cp (GA, NC, SC, VA): savannas, pondshores, ditches, and a
wide variety of other moist to wet habitats; common. June-August; July-September. DE south to FL, west to TX; West Indies,
Mexico, Central America. C. erecta has sometimes been included in the pantropical C. asiatica, but the two taxa differ in
morphology and chromosome number (C. erecta has n =27, C. asiatica hasn=9). [=C, F, G, K, MC; < C. asiatica (Linnaeus)
Urban — RAB, GW, misapplied; ? C. repanda (Persoon) Small — S]
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Chaerophyllum Linnaeus (Chervil)
A genus of about 35 species, herbs, of north temperate areas. References: Mathias & Constance (1945)=MC.

1 Ribs of fruit broad, the intervals between the ribs much narrower than the ribs.

2 FIUIE PUDESCENL. ...cueiuiitietietietetet ettt ettt ettt sttt be et e besbe st eseeneeseebesaanseneeneans Ch. tainturieri var. dasycarpum

2 FIUIE GIADTOUS ..ottt ettt ettt ettt et s st et e et e s bt e b e ebeenbesaean Ch. tainturieri var. tainturieri
1 Ribs of fruit narrow, the intervals between the ribs equal to or wider than the ribs.

3 Fruit glabrous, 6-10 mm long, 1.5-2 mm broad ............cccceevivieiviirieieeeieeseeceeeen Ch. procumbens var. procumbens

3 Fruit densely puberulent, 4.5-6.5 mm long, 2-2.5 mm broad............cccceevervevveeeenesrenieiennene Ch. procumbens var. shortii

Chaerophyllum procumbens (Linnaeus) Crantz var. procumbens, Common Spreading Chervil. Pd, Cp (NC, SC, VA), Mt
(VA), province {GA}: alluvial forests; common (uncommon in NC, rare in SC) (GA Special Concern). Late March-April;
April-May. NY and s. Ontario to MI, s. W1, and e. NE, south to GA, AR, and OK. [=RAB, C, F, G, K, MC; < Ch. procumbens
— GW, W; = Ch. procumbens — S]

Chaerophyllum procumbens (Linnaeus) Crantz var. shortii Torrey & A. Gray, Short's Spreading Chervil. Mt (VA), Pd
(SC): nutrient-rich mountain forests, alluvial forests; rare. March-April. W. PA west to IN, south to SC, TN, and LA. The
validity of this variety needs additional study. [=RAB, C, F, G, K, MC; < Ch. procumbens — GW, W; = Ch. shortii (Torrey &
A. Gray Bush — S]

Chaerophyllum tainturieri Hooker var. dasycarpum Hooker ex S. Watson, Southern Chervil. Cp (GA?, SC): disturbed
areas; rare. March-April; April-May. E. SC south to s. AL and west to TX. The distinctiveness of this taxon needs further
evaluation. [=K, MC; < Ch. tainturieri — RAB, GW; = Ch. dasycarpum (Hooker ex S. Watson) Nuttall ex Small — S]

Chaerophyllum tainturieri Hooker var. tainturieri, Southern Chervil. Cp, Pd, Mt (GA, NC, SC, VA): roadsides, disturbed
areas, fields; common. March-April; April-May. MD west to NE, south to FL, TX, and AZ. Ch. texanum Coulter & Rose is
reported as a native in the Nashville Basin of TN (Chester, Wofford, & Kral 1997); it is usually now included in Ch. tainturieri
var. tainturieri. [=XK; < Ch. tainturieri — RAB, C, GW, W; > Ch. tainturieri var. tainturieri — F, G, MC; > Ch. tainturieri var.
floridanum Coulter & Rose — F; > Ch. texanum Coulter & Rose — F, G, MC; > Ch. teinturiéri — S, orthographic variant; > Ch.
floridanum (Coulter & Rose) Bush — S]

*  Chaerophyllum bulbosum Linnaeus, Parsnip Chervil. Waif in DC. [= C, G, K, MC] {not keyed}
*  Chaerophyllum temulem Linnaeus, Rough Chervil, introduced, as a waif south to PA and NJ (Kartesz 1999). [=C, G, K,
MC] {not keyed}

Ciclospermum Lagasca y Segura (Marsh-parsley)
A genus of 3 species, herbs, of tropical and warm temperate America. References: Mathias & Constance (1945)=MC.

Ciclospermum leptophyllum (Persoon) Sprague ex Britton & Wilson, Marsh-parsley. Cp (GA, NC, SC), Pd (GA, SC):
freshwater marshes, disturbed areas, roadside ditches; uncommon. April-early June; June-July. Widespread in se. North
America, from NC and OK south into tropical America. [= Apium leptophyllum (Persoon) F. Mueller ex Bentham — RAB, C, G,
GW, MC; = Cyclospermum leptophyllum — K, orthographic variant; Ciclospermum ammi Lagasca y Segura — S]

Cicuta Linnaeus (Water-hemlock)
A genus of 8 species, herbs, north temperate in distribution. References: Mulligan (1980)=Z; Mathias & Constance (1945)=MC.

1 Flowers usually aborting (if present, the fruits 1.5-2 mm long); axils of upper leaves bearing clusters of bulbils; leaflets with
narrowly linear segments, usually <5 MM WId€..........ccevviiiriiririiieieieieteete ettt ss e e e reeseereereesessessesaens C. bulbifera
1  Flowers usually forming mature fruits 2-4 mm long; axils of leaves not bearing bulbils; leaflets lanceolate, usually > 6 mm
wide.
2 Dorsal and lateral corky ribs of the fruit much narrower than the oil tubes; fruit abruptly and unevenly constricted at the
COMMUTIISSULE ... tteteteeteneeueesteteeteeteseneeneemeeseesees et ansenseseeseeseesensansenseseesees e s e s ensenseneeneeseebeeseeseabesensenseneeneeseasenean C. bolanderi
2 Dorsal and lateral corky ribs of the fruit equaling to slightly exceeding the width of the oil tubes; fruit restricted or not
at the commissure, but not as above.
3 Lateral ribs of the commissure flush against one another; leaflets lanceolate, 0.6-3 cm Wide ........ccceevevverienieeiennne
......................................................................................................................................... C. maculata var. maculata
3 Lateral ribs of the commissure separated by a groove; leaflets ovate, up to 3.5-5 cm wide.................... C. mexicana

Cicuta bolanderi S. Watson. Mt, Pd (NC), {GA}: marshes, bogs, seepages, ditches, swamp forests; rare. Scattered in
distribution, from NJ, WI, and MN south to GA, TX, Mexico, and AZ. Further study is needed of the distinctiveness,
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distribution, and ecology of this species. [= K, MC; < C. maculata var. maculata — C, F, G; = C. maculata Linnaeus var.
bolanderi (S. Watson) Mulligan — Z]

Cicuta bulbifera Linnaeus, Bulb-bearing Water-hemlock. Pd (VA), Cp (NC): marshes and swamps; rare (VA Rare). July-
September. Newfoundland west to AK, south to MD, n. VA (?), OH, KY, IN, IL, IA, NE, MT, ID, and OR; disjunct (perhaps
introduced only) in NC and FL. [=C, F, G, K, MC, Z]

Cicuta maculata Linnaeus var. maculata, Water-hemlock. Cp, Pd, Mt (GA, NC, SC, VA): marshes, bogs, seepages,
ditches, swamp forests; common. May-August; July-September. Nova Scotia west to Alaska, south to FL, CA, and Mexico.
Two other varieties are more northern or western: var. victorinii (Fernald) Boivin of Québec and var. angustifolia Hooker of
western North America. All parts of the plant, especially the tubers, are dangerously poisonous. [= C. maculata — RAB, GW,
MC, S, W; < C. maculata var. maculata — C, F, G (also see var. bolanderi); < C. maculata var. maculata — K, Z (also see C.
mexicana)]

Cicuta mexicana Coulter & Rose, Southern Water-hemlock. Cp (GA, NC, SC, VA), Pd, Mt (GA, NC?): marshes, bogs,
seepages, ditches, swamp forests, floating vegetation mats; uncommon. May-August; July-September. Se. VA (GW), south to
FL, and west to TX, south into Mexico (more inland records in our area and westward are of uncertain disposition). Though not
recognized by Mulligan (1980), this taxon appears to warrant taxonomic recognition. It is a generally coarser plant than C.
maculata. [=RAB, GW, MC; = C. maculata var. curtissii (Coulter & Rose) Fernald — F, G; = C. curtissii Coulter & Rose — S]

Conioselinum Hoffmann (Hemlock-parsley)
A genus of about 10 species, herbs, north temperate in distribution. References: Mathias & Constance (1945)=MC.

Conioselinum chinense (Linnaeus) Britton, Sterns, & Poggenburg, Hemlock-parsley. Mt (NC, VA): nutrient-rich seepage
over cliffs and through boulderfields, at high elevations, known from seepage over cliffs and through boulderfields at about 1500
m on the north slope of Grandfather Mountain (Avery County, NC), and from a north-facing greenstone cliff-top seep at 1150 m
on Stony Man, Page County (VA); rare (NC Endangered, VA Rare). July-September. The specific epithet is a misnomer, the
species Native to n. North America (the specific epithet a misnomer): south to PA, IN, and IA, and disjunct in VA and NC) and
ne. Asia (e. Siberia), but not found in China (the epithet a mistake based on confusion between "Genesee," New York, and
"Chinensem"). The single NC population was first discovered in 1842 by Asa Gray and John Carey, and not seen again until
1989. The VA population was first reported by Fleming & Ludwig (1996). The report of the species from Roan Mountain was
found to be in error; see Anthriscus (Mellichamp, Matthews, & Smithka 1987, 1988). [=RAB, C, F, G, K, MC, S, W]

Conium Linnaeus (Poison-hemlock)
A genus of 6 species, herbs, north temperate and s. African in distribution. References: Mathias & Constance (1945)=MC.
*  Conium maculatum Linnaeus, Poison-hemlock. Pd (GA, NC, SC, VA), Mt, Cp (NC, SC, VA): ditches, roadsides,
streambanks, disturbed areas; common, native of Eurasia. May-June; June-July. All parts of the plant are highly toxic if
ingested, often causing respiratory failure in humans and other mammals. [=RAB, C, F, GW, K, MC, S, W]
Coriandrum Linnaeus (Coriander, Cilantro)
A genus of 3 species, herbs, sw. Asian in distribution. References: Mathias & Constance (1945)=MC.
*  Coriandrum sativum Linnaeus, Coriander, Cilantro, Mexican-parsley, Chinese-parsley. Pd (NC, SC, VA), Mt (VA):
disturbed areas, cultivated in gardens, sometimes persisting or escaped; rare, native of Eurasia. June-July. [=RAB, C, F, G, K,
MC, S]
Cryptotaenia Augustin de Candolle (Honewort)

A genus of 6 species, herbs, in north temperate areas (and montane Africa). References: Mathias & Constance=MC.

Cryptotaenia canadensis (Linnaeus) Augustin de Candolle, Honewort. Mt, Pd, Cp (GA, NC, SC, VA): moist and nutrient-
rich forests (alluvial, bottomland, slope, and cove forests); common (rare in Coastal Plain south of VA). May-June; June-August.
New Brunswick and Québec to Manitoba, south to e. GA, sw. GA, panhandle FL, AL, and TX; also in Japan. [= RAB, C, F,
GW, K, MC; = Deringa canadensis (Linnaeus) Kuntze — S]

Cynosciadium Augustin de Candolle

A genus of 2 species, of sc. North America. References: Mathias & Constance (1945)=MC.
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Cynosciadium digitatum Augustin de Candolle. Wet places, ditches, blackland prairies. IL, sw. TN (Shelby County), and
AL west to OK and TX. [=C, F, G, GW, K, MC, S]

Daucus Linnaeus (Wild Carrot, Queen-Anne's-lace)

A genus of about 22 species, herbs, of temperate and tropical areas, primarily Old World. References: Mathias & Constance
(1945)=MC.

1 Involucral bracts scarious-margined, spreading or reflexed in fruit; spines of fruit not prominently barbed apically; umbel
rays 10-65 mm long (at least some in a given inflorescence usually exceeding 3 cm); umbellets (10-) 20-numerous flowered;
central flower of the umbel usually dark purple; plant a freely-branched biennial ..............cccooiiiniiiininiiinee D. carota

1 Involucral bracts not scarious-margined, appressed-ascending in fruit; spines of fruit prominently barbed apically; umbel
rays 5-26 mm long; umbellets 5-12 flowered; central flower of the umbel white; plant an unbranched (or rarely few-
DIanched) QNMUAL.........ccooiiiiieee ettt ettt ettt e e sttt ete e b e b et e st e st e st ebeebeea et et ententeneebeesebennenean D. pusillus

*  Daucus carota Linnaeus, Queen-Anne's-Lace, Carrot, Wild Carrot. Pd, Mt, Cp (GA, NC, SC, VA): pastures, fields,
roadsides, waste places; common, native of Europe. May-September. The cultivated carrot is a form with a fleshy taproot rich in
carotene; the familiar field weed has a "carroty" flavor, but the root is woody and tan in color. [=RAB, C, F, G, K, MC, S, W]

Daucus pusillus Michaux, American Queen-Anne's-lace. Cp (GA, NC, SC, VA?), Pd (GA, SC, VA?), Mt (GA): pastures,
fields, roadsides, waste places; uncommon. April-May; May-June. This native relative of D. carota is smaller and less branched.
Widespread in Southeastern United States, north to NC and MO. It should be expected in the lower Piedmont of NC and in the
Coastal Plain of se. VA, which it closely approaches. Robert Wright has collected this species as a waif in Henrico County, VA
(R. Wright, 2002, pers. comm.). [=RAB, C, F, G, K, MC, S, W]

Erigenia Nuttall (Harbinger-of-spring, Pepper-and-salt)
A monotypic genus, an herb of e. North America. References: Buddell & Thieret (1985)=Z; Mathias & Constance (1945)=MC.

Erigenia bulbosa (Michaux) Nuttall, Harbinger-of-spring, Pepper-and-salt, Erigenia. Mt (GA, NC?, VA), Pd (VA): mesic,
nutrient-rich forests, either over calcareous substrate or on very rich alluvial deposits (such as riverbanks); rare (GA Special
Concern, NC Watch List, VA Watch List). February-April. S. PA, w. NY, s. Ontario, c. ML, and se. WI south to MD, DC, w.
VA, e. TN, nw. GA, c. AL, n. MS, sw. AR, and se. KS. Reported a number of times from NC, perhaps never with
documentation. Rodgers (1950) states "reported in mtns. of N.C. by Kephart and Hyams." The past or present existence of
Erigenia in NC remains uncertain. It occurs in several counties of TN immediately adjacent to the NC line (Chester, Wofford, &
Kral 1997). See Buddell & Thieret (1985) for a very interesting and entertaining account of this plant. [=RAB (excluded), C, F,
G,K,MC, S, W, Z]

Eryngium Linnaeus 1753 (Eryngo)
A genus of about 250 species, herbs, tropical and temperate. References: Bell (1963)=Z; Mathias & Constance (1945)=MC.

1 Leaves thickly coriaceous, palmately lobed, the lobes and teeth tipped with stout Spines...........cccceeeveeeeerennnee E. maritimum
1 Leaves thin, fleshy, or subcoriaceous, entire, toothed, palmately lobed, or pinnately incised, the teeth or lobes (if present)
unarmed or with weak spines.
2 Inflorescence unbranched, the heads solitary on peduncles from the leaf axils of the prostrate to erect stem.
3 Leaves pinnately 10bed or diSSECLEd.........civviriiriiieiiiieiieierieieet ettt ere s nas E. divaricatum
3 Leaves entire, irregularly toothed (rarely with some irregular lobing).
4  Heads subglobose or hemispherical when fully developed, about as wide as long; bracts subtending the head

barely extending beyond the base of the head............c.ccoeviiiiiiiiiiiiiiieceeeeee e E. baldwinii
4 Heads cylindrical, longer than wide; bracts subtending the head longer than the radius of the head, thus
extending conspicuously beyond the base of the head .............cocooiiiiiiiiiiiee E. prostratum

2 Inflorescence branched, the heads in a cyme borne terminally on the erect stem.

5 Basal and cauline leaves (all, or at least many of the cauline) definitely deeply lobed into 3 or more divisions, < 10
cm long.

6  Heads blue; basal leaves serrate but not divided .........c.cceviveriieiineinience e [E. hookeri]

6  Heads greenish; basal leaves pinnately or pinnately-ternately divided.

7  Plants slender, not fleshy, green; basal and cauline leaves 2-6 cm long, 3-5 (-7) pinnately parted; heads

5-8 mm in diameter; [native species of dry pinelands of the Coastal Plain of e. GA, s. AL, and FL]..........
............................................................................................................................................ E. aromaticum
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7  Plants stout, fleshy, usually glaucescent; basal leaves 10-25 cm long and wide, pinnately or pinnate-
ternately divided into > 7 segments, the cauline leaves similar but reduced in size and number of
divisions; heads 10-15 mm in diameter; [rare ballast waif of disturbed ground].................. [E. campestre]

5 Basal and cauline leaves unlobed (except sometimes the uppermost; note that bracts in the inflorescence are often
lobed), 3-100 cm long.
8  Blades of basal and lower cauline leaves 3-7 (-10) cm long, acute to obtuse apically, cordate to truncate
basally, with a length/width ratio of 1.5-3 (=6) .....cceeoiiiriiiieeee e E. integrifolium
8  Blades of basal and lower cauline leaves 10-100 cm long, acuminate to acute apically, clasping basally, with

a length/width ratio of 5-50.

9  Leaves parallel-veined, with marginal bristles; flowers greenish-white.

10 Larger leaves > 1.5 cm wide; marginal bristles of leaves SOlitary .........ccceecverveeiecieneecieneeieeeeeie
.......................................................................................................... E. yuccifolium var. yuccifolium

10 Larger leaves < 1.5 cm wide; marginal bristles in fascicles of 1-2 (-4), those on the lower portion of
the leaf usually in fascicles 0f 2-3 ....ccooiieirieirieeceee e E. yuccifolium var. synchaetum

9  Leaves evidently reticulate-veined, with or without marginal bristles; flowers blue.

11 Styles 3.0-3.5 mm long at maturity, scarcely exceeding the bractlets (which subtend each flower);
heads subglobose to hemispherical, 6-12 mm in diameter; middle cusp of the bractlets elongate,
distinctly longer than the lateral cusps.........ccecveveveenenieienieienceee E. aquaticum var. aquaticum

11 Styles 4.0-6.0 mm long at maturity, exceeding the bractlets; heads globose, 9-15 mm in diameter;
middle cusp of the bractlets about equal in length to the lateral cusps .... E. aquaticum var. ravenelii

Eryngium aquaticum Linnaeus var. aquaticum, Marsh Eryngo. Cp (GA, NC, SC, VA): tidal freshwater to brackish
marshes; uncommon. July-September. NJ to ne. FL along the Atlantic coast, mostly in brackish marshes. [= RAB, K, MC, Z; <
E. aquaticum — C, F, G; < E. aquaticum — GW; = E. virginianum Lamarck — S]

Eryngium aquaticum Linnaeus var. ravenelii (A. Gray) Mathias & Constance, Ravenel's Eryngo. Cp (GA, NC, SC): wet
savannas, mostly or entirely over calcareous substrate; rare (NC Watch List, SC Rare). July-September. Se. NC (Onslow and
Pender counties) south to sw. GA and n. FL. McMillan (2003) suggests that it may warrant specific status distinct from E.
aquaticum. [=RAB, K, MC, Z; < E. aquaticum — GW; = E. ravenelii A. Gray — S]

Eryngium aromaticum Baldwin, Fragrant Eryngo. Cp (GA): dry pinelands; uncommon. E. GA west to s. AL, south to FL.
[=K,MC, S, Z]

Eryngium baldwinii Sprengel. Cp (GA): pinelands, temporary pools, ditches, other moist to wet sites; uncommon. Se. GA
and sw. GA south to FL. [= GW, K, S, Z; = E. baldwini — MC, orthographic variant]

*  Eryngium divaricatum Hooker & Arnott. Cp (NC): disturbed areas, introduced on ballast at Wilmington port; rare,
introduced from South America. July-October. Not seen in recent years and probably not persistent. [= RAB, K, MC, S, Z]

Eryngium integrifolium Walter, Savanna Eryngo. Cp (GA, NC, SC), Mt (GA, NC, SC), Pd (GA, NC, SC, VA): savannas,
pine flatwoods, seepages, other moist, nutrient-poor places; common (rare in Piedmont and Mountains). August-October. Se.
VA (Greensvillle County) (Belden et al. 2004) and e. NC south to FL, west to OK and TX, inland in c. TN. [=RAB, K, MC, W,
Z; > E. integrifolium — S; > E. ludovicianum Morong — S]

*  Eryngium maritimum Linnaeus, Sea Holly. Cp (NC): ocean and soundside dunes; rare, presumably introduced from
Europe, though perhaps adventive. July. [=RAB, C, G, K, MC, Z]

Eryngium prostratum Nuttall ex Augustin de Candolle, Spreading Eryngo. Cp, Pd (GA, NC, SC, VA), Mt (NC, SC):
moist ditches and lawns, other moist, open habitats; uncommon, definitely native further south, perhaps only rather recently
spread north to our area. May-October. Se. VA south to FL, west to OK and TX. [=RAB, C, GW, K, MC, S, W, Z; > E.
prostratum var. prostratum — F, G; > E. prostratum var. disjunctum Fernald — F, G]

Eryngium yuccifolium Michaux var. synchaetum A. Gray ex Coulter & Rose, Southern Rattlesnake-master. Cp (GA, NC,
SC): wet savannas, especially those over calcareous clay soils; rare (NC Watch List). June-August. A Southeastern Coastal
Plain endemic: se. NC to s. FL and west across the Gulf Coastal Plain, the exact range limits obscure. The distinction between
the two varieties, seemingly clear in NC and elsewhere in states bordering the Atlantic, seems to become less straightforward
further west, as in LA and AR. In NC it has been seen in Pender, Brunswick, Columbus, Bladen, and Robeson counties. [=
RAB, K, MC, Z; < E. yuccifolium — GW; = E. synchaetum (Gray ex Coulter & Rose) Coulter & Rose — S]

Eryngium yuccifolium Michaux var. yuccifolium, Northern Rattlesnake-master. Pd, Mt, Cp (GA, NC, SC, VA): diabase
barrens and glades, olivine barrens, pine savannas, pine flatwoods over loamy or clay soils, other open sites with at least periodic
moisture, generally in sites showing some prairie affinities; uncommon (VA Rare). June-August. Widespread in southeastern
and midwestern North America, the exact range limits of the typic variety and var. synchaetum somewhat obscure. [= RAB, K,
MC, Z; < E. yuccifolium — C, F, G, W; < E. yuccifolium — GW (also see E. yuccifolium var. synchaetum); = E. aquaticum — S,
misapplied]

*  Eryngium campestre Linnaeus, Field Eryngo. Ballast waif around ports, in AL (Mobile), MD, and NJ (Z; Kartesz 1999). [=
K, MC, Z]

*  Eryngium foetidum Linnaeus, Spiritweed. Listed by Kartesz (1999) as introduced in GA and FL, but the only reports are
very early and anecdotal, and the species was excluded from the North American flora by Coulter & Rose (1900), with no
subsequent documentation that would change that conclusion. Native of Mexico, Central America, South America, and West
Indies. [=K, MC] {not keyed}
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*?  Eryngium hookeri Walpers. Ditches, other wet areas. MS and AR west to OK and TX, perhaps recently adventive in the
eastward portions of that distribution, not credited as occurring east of TX in Matthias & Constance (1945). [= K, MC]

Falcaria Fabricius (Sickleweed)
A monotypic genus, an herb, of Eurasia. References: Mathias & Constance (1945)=MC.

*  Falcaria vulgaris Bernhardi, Sickleweed. Mt (VA): disturbed areas; rare, native of Eurasia. July-September. [=C, F, K;
= F. sioides (Wibel) Ascherson — G, MC]

Foeniculum P. Miller (Fennel)
A genus of 4-5 species, herbs, of Asia and Mediterranean Europe. References: Mathias & Constance (1945)=MC.

*  Foeniculum vulgare P. Miller, Fennel. Cp, Mt (GA, NC, SC, VA), Pd (NC, SC, VA): fields, dredge spoil, old gardens,
waste places, vacant lots; uncommon (locally common), native of Mediterranean Europe. June-August; August-September. This
is the common garden fennel, cultivated for its seeds, leaves, "bulbs" (finocchio), and ornamental appearance (especially bronze
forms), widely used in Mediterranean cuisines. [= RAB, C, F, G, K, MC, W; = Foeniculum foeniculum (Linnaeus) Karsten — S]

Heracleum Linnaeus (Cow-parsnip, Hogweed)
A genus of about 65 species, herbs, north temperate (and tropical mountains). References: Mathias & Constance (1945)=MC.

Heracleum maximum W. Bartram, Masterwort, Cow-parsnip, American Hogweed. Mt (GA, NC, VA): forests, roadbanks,
meadows, forest openings; uncommon (GA Special Concern). May-July; July-August. Labrador west to AK, south to PA, OH,
IN, IL, MO, KS, NM, AZ, CA, and in the Appalachians south to w. NC, e. TN, and n. GA; also in e. Siberia. The synonymy
reflects two questions, one nomenclatural, the other taxonomic. North American plants are very similar to European ones,
leading some workers to treat our plants as a subspecies or variety of the European. If recognized as specifically distinct from
European H. sphondylium, the nomenclatural question is whether to accept Bartram's (older) name as validly published. [=F,
GW, K; = H. lanatum Michaux — RAB, C, G, MC, W; = H. sphondylium Linnaeus var. lanatum (Michaux) Dorn; ? H.
sphondylium Linnaeus ssp. montanum (Schleicher ex Gaudin) Briquet]

*  Heracleum mantegazzianum Sommier & Levier, native to the Caucasus Mountains, has been introduced in ne. North
America and is becoming established; it may eventually spread to our area. It is considerably larger and coarser even than H.
maximum (not a paltry herb itself), reaching 5.5 m in height, the hollow stems to 15 cm in diameter, the lower leaves to 2.5 m
long, and the umbels to 5 dm across. More modestly-sized individuals may be distinguished from H. maximum by wider oil
tubes on the fruit [(0.6-) 0.8-1.0 mm wide vs. 0.3-0.5 (-0.8). [=K] {not keyed}

Hydrocotyle Linnaeus (Water-pennywort)
(see ARALIACEAE)

Ligusticum Linnaeus (Lovage)
A genus of 40-50 species, herbs, circumboreal and north temperate. References: Mathias & Constance (1945)=MC.

Ligusticum canadense (Linnaeus) Britton, Nondo, Angelico, American Lovage. Mt, Pd (GA, NC, SC, VA), Cp (NC):
moist to dryish, nutrient-rich forests and woodlands; common (rare in Coastal Plain). June-July; August-September. S. PA south
to c. GA and AL; also in s. MO and n. AR, centered in the Southern and Central Appalachians and the Ozarks-Ouachitas, but
extending considerably into adjacent provinces, and even slightly into the Coastal Plain. A distinctive character is the straightish
and toothless basal portion of each leaflet. [=RAB, C, F, G, K, MC, S, W]

Lilaeopsis Greene (Lilacopsis)

A genus of about 13 species, herbs, warm temperate and tropical, of America, Australia, and New Zealand. References: Affolter
(1985)=Z; Mathias & Constance (1945)=MC.

1 Leaves 7-30 (or more) cm long, often spatulate, up to 11 mm wide toward the apex, with (7-) 10-20 transverse septae;
peduncles much shorter than the 18AVES ............oouiiiiiiiieee ettt L. carolinensis
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1 Leaves 1-5 cm long, linear (rarely spatulate), 1-2 (-5) mm wide, with 4-8 (-10) transverse septae; peduncles about as long as
OF 10NZET thAN The LEAVES .....eovieviiiiiieiieiietiete ettt ettt ebe b se e st et e eseeseebessessensessenseneeseeseesensessenseneans L. chinensis

Lilaeopsis carolinensis Coulter & Rose, Carolina Lilaeopsis. Cp (GA, NC, SC, VA): freshwater marshes and pondshores,
ditches, interdune ponds, shores of brackish to freshwater estuarine sounds and rivers; rare (GA Special Concern, NC Rare, SC
Rare, VA Rare). May-June. Se. VA south to FL and west to LA; it is also found in s. South America, in Argentina, Brazil, and
Paraguay. [=RAB, F, GW, K, S, Z; = L. attenuata (Hooker & Arnott) Fernald — C, G, MC]

Lilaeopsis chinensis (Linnaeus) Kuntze, Marsh Lilacopsis. Cp (GA, NC, SC, VA): brackish and freshwater tidal marshes,
especially in mud-flats in the intertidal zone; uncommon. May-June. Nova Scotia south to FL and west to TX (Brown & Marcus
1998). The epithet "chinensis" is a misnomer; the species is native to e. North America and has nothing to do with China. [=
RAB, F, G, GW, K, MC, Z; = L. lineata (Michaux) Greene — S]

Oenanthe Linnaeus (Water-dropwort)

*  QOenanthe javanica Augustin de Candolle, Water Celery, Water Parsley. Pd (VA): edge of a swamp forest; rare, native of
Asia. [] {not keyed at this time; synonymy incomplete}

Osmorhiza Rafinesque (Sweet Cicely, Wild Chervil)

A genus of about 10 species, herbs, of temperate North America, temperate South America, montane tropical Central and South
America, and Asia (Wen et al. 2002). References: Lowry & Jones (1979)=Z; Mathias & Constance (1945)=MC; Wen et al.
(2002).

1 Styles plus stylopodium 0.5-1.5 mm long; flowers 4-7 (-8) per umbellet; flowers 3-4 mm across; umbellets 3-5 (-6) per
umbel, on rays 2-8 (-10) cm long, the umbel therefore relatively uncrowded; roots (and foliage) not strongly anise-scented...
................................................................................................................................................................................. O. claytonii

1 Styles plus stylopodium 2.0-3.5 mm long; flowers (7-) 9-18 per umbellet; flowers 5-6 mm across; umbellets 4-6 (-8) per
umbel, on rays 1.5-5.0 (-7.5) cm long, the umbel therefore rather crowded; roots (and foliage) strongly anise-scented............
............................................................................................................................................................................... O. longistylis

Osmorhiza claytonii (Michaux) C.B. Clarke, Bland Sweet Cicely, Hairy Sweet Cicely. Mt (GA, NC, VA), Pd (NC, SC,
VA), Cp (VA): cove forests, other moist fertile forests; common, rare in Piedmont and Coastal Plain (SC Rare). April-May;
May-June. Nova Scotia and Québec west to Saskatchewan, south to NC, n. GA, AL, and AR. [=RAB,C,F,G, K, MC, W, Z; =
Osmorrhiza claytonii — S, misspelling]

Osmorhiza longistylis (Torrey) Augustin de Candolle, Anise-root, Smooth Sweet Cicely. Pd (GA, NC, SC, VA), Mt, Cp
(GA, NC, VA): moist, fertile forests; common, rare in Coastal Plain. April-May; May-June. Québec west to Saskatchewan,
south to GA, TX, and CO. [=RAB, C, F, G, K, W, Z; > O. longistylis var. brachycoma Blake; > O. longistylis var. longistylis —
F, MC; > O. longistylis var. villicaulis Fernald — F, MC; = Osmorrhiza longistylis — S, misspelling]

Oxypolis Rafinesque (Dropwort, Hog-fennel, Cowbane)

A genus of about 7 species, herbs, of temperate North America. References: Mathias & Constance (1945)=MC; Kral (1981);
Tucker et al. (1983).

1 Leaves reduced to hollow, linear, nodose-septate quills, consisting of the petiole and leaflet-less rachis, undivided.

2 Mature fruits with corky-thickened peripheral ribs, the fruit with a narrowly rectangular cross-section, about as thick
near the ends of the ribs as at the center, 0.8-2 mm thick at the edge; plants with stoloniferous rhizomes 1-3 (-10) dm
long; lower nodes often losing their leaves by flowering ; umbellets/umbel 5-9 (-12) .....ccovvveiivienenieienieene O. canbyi

2 Mature fruits with peripheral ribs progressively thinning away from the seed cavity, the fruit with a fusiform cross-
section, distinctly thinner toward the ends of the ribs than at the center, 0.2 mm thick at the edge; plants with stout
rhizomes or a caudex, not long stoloniferous; lower nodes generally retaining their leaves until flowering;

UMDEIIEES/UMDBE] 10-20.....c.cietiieiiieieietete ettt ettt ettt ettt et et e st e s et s ese st eseseesesesse st eseseesesessesensesnneas O. filiformis

1  Leaves with 1-13 leaflets, the leaflets flat.
3 Leaflets 1-3, entire, palmately disposed, parallel-veined ..............cccoceeieiiiienieiieieeceeeeeee e O. denticulata
3 Leaflets (5-) 7-11 (-13), pinnately disposed, usually toothed (rarely entire), net-veined .............cccoeveerrreniencans O. rigidior

Oxypolis canbyi (Coulter & Rose) Fernald, Canby's Cowbane. Cp (GA, NC, SC): clay-based Carolina bays and other
depressional wetlands; rare (US Endangered, GA Endangered, NC Endangered, SC Rare). July-August; August-September. Sw.
GA through SC to se. NC (mostly in the middle and inner Coastal Plain), and from e. MD to (formerly) DE. See Tucker et al.
(1983) for detailed information on this rare species and a comparison of it to the more widespread O. filiformis. [=C, F, G, K,
MC]
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Oxypolis denticulata (Baldwin) J.R. Edmondson, Savanna Cowbane. Cp (GA, NC, SC, VA): wet pine savannas, sandhill
seepages; rare (US Species of Concern, GA Special Concern, NC Watch List, VA Rare). September-October; October-
November. Scattered from se. VA south to Panhandle FL; alleged occurrences in e. TX are based on mis-identifications of
narrow-leafleted forms of O. rigidior (Sorrie et al. 2003). Edmondson (2005) shows that the correct name for this species is O.
denticulata. [= Oxypolis ternata (Nuttall) A. Heller — RAB, C, F, G, GW, K, MC, S]

Oxypolis filiformis (Walter) Britton, Water Dropwort. Cp (GA, NC, SC): wet savannas, sandhill seepages; uncommon.
July-August; August-September. Se. NC south to s. FL, west to se. TX, and in the West Indies. [= RAB, GW, K, MC, S]

Oxypolis rigidior (Linnaeus) Rafinesque, Cowbane, Pig-potato. Mt, Pd, Cp (GA, NC, SC, VA): bogs, swamps, wet
meadows, streambanks, sandhill seepages; common. August-October; October-November. NY west to MN and south to n. FL
and TX. Tt is very variable in the size and shape of the leaflets. [=RAB, C, G, GW, K, MC, W; > O. rigidior var. rigidior — F; >
O. rigidior var. ambigua (Nuttall) Robinson — F; > O. rigidior — S; > O. turgida Small — S]

Pastinaca Linnaeus (Parsnip)
A genus of about 14 species, herbs, of temperate Eurasia. References: Mathias & Constance (1945)=MC.
*  Pastinaca sativa Linnaeus, Parsnip. Mt, Pd (NC, SC, VA), Cp (NC, VA): roadsides, fields; common, native of Europe.
June-July; July-August. [= RAB, C, F, K, MC, S, W; > P. sativa var. hortensis Ehrhart — G; > P. sativa var. sativa — G]
Perideridia Reichenbach

A genus of about 13 species, mainly of w. North America. References: Mathias & Constance (1945)=MC.

Perideridia americana (Nuttall ex Augustin de Candolle) Reichenbach, Eastern Yampah. East to the Nashville Basin of c.
TN (Davidson, Rutherford, Williamson, and Giles counties) (Chester, Wofford, & Kral 1997; Estes 2004). [=C, F, G, K, MC; =
Eulophus americanus Nuttall ex Augustin de Candolle — S]

Petroselinum J. Hill (Parsley)
A genus of about 2 species, herbs, of Mediterranean Europe. References: Mathias & Constance (1945)=MC.
*  Petroselinum crispum (P. Miller) Nyman ex A.W. Hill, Parsley, Garden Parsley. Cp (SC), Pd (GA, NC): commonly
cultivated in gardens, rarely persistent or weakly escaped, introduced from Mediterranean Europe. June-July. [= RAB, C, F, G,
K, MC; = Apium petroselinum Linnaeus — S]
Peucedanum Linnaeus (Masterwort)
*  Peucedanum ostruthium (Linnaeus) W.D.J. Koch, Masterwort. Naturalized in ne. United States from Europe. Reported
from Carter County, TN (a county immediately adjacent to our area) (Chester, Wofford, & Kral 1997), and also is reported for
scattered localities in PA (Rhoads & Klein 1993). [= C, K; = Imperatoria ostruthium Linnacus — MC]
Pimpinella Linnaeus
A genus of about 150 species, herbs, of Europe and Africa.
*  Pimpinella saxifraga Linnacus, Burnet-saxifrage. Mt (VA): disturbed areas; rare, introduced from Eurasia. [=C, F, G; <
P. saxifraga ssp. saxifraga — K, MC]
Polytaenia Augustin de Candolle

References: Mathias & Constance (1945)=MC.

Polytaenia nuttallii Augustin de Candolle, Prairie-parsley, ranges from MI west to NE, south to TX and NM, occurring as a

disjunct eastward in prairie-like or glade situations in MS and ¢. TN (Chester, Wofford, & Kral 1998). [=C, F, G, K, MC; =
Pleiotaenia nuttallii (Augustin de Candolle) Coulter & Rose — S]

Pseudotaenidia Mackenzie (Mountain Pimpernel)
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A monotypic genus, an herb, endemic to the central Appalachians. Although this species has been traditionally separated into a
monotypic genus, Pseudotaenidia; Cronquist (1982) has suggested that Pseudotaenidia be submerged in Taenidia. Cronquist's
argument that the two monotypes are most closely related to one another is very likely correct, but the conclusion that they
should be united in a single genus does not necessarily follow (particularly considering the narrow generic concepts used in the
Apiaceae). References: Cronquist (1982)=Z; Mathias & Constance (1945)=MC.

Pseudotaenidia montana Mackenzie, Mountain Pimpernel, Shale-barren Pimpernel. Mt (VA): shale barrens and rocky
woodlands over shale, greenstone, calcareous sandstone, and other calcareous and mafic rocks; rare (VA Watch List). May-June.
A Central Appalachian endemic: w. VA and e. WV north to sc. PA. [=F, G, MC, W; = Taenidia montana (Mackenzie)
Cronquist — C, K, Z]

Ptilimnium Rafinesque (Bishopweed, Harperella)

A genus of 5-8 species, herbs, temperate, of e. North America. References: Easterly (1957)=Z; Kral (1981a)=Y; Rose
(1911)=X; Mathias & Constance (1945)=MC; Weakley & Nesom (2004)=Q; Kress, Maddox, & Roesel (1994).

1 Leaves reduced to hollow, linear, nodose-septate quills, consisting of the petiole and leaflet-less rachis, undivided.
2 Leaves 8-30 cm long; plants 4-10 dm tall, not proliferating from the nodes (strictly annual); rays 10-25 mm long, 6-15
per inflorescence; pedicels 3.0-6.0 mm long; [of still water of Coastal Plain ponds] .........ccccocvverenenincnenne. Pt. nodosum
2 Leaves 4-12 (-15) cm long; plants 1-5 (-8) dm tall, proliferating from the nodes (thus adventitiously perennial); rays 1-9
mm long, 2-5 (-9) per inflorescence; pedicels 0.5-2.0 (-2.5) mm long; [of shoals, outcrops, and banks of rocky streams
OF TEVETS | teueuteutettete et ete et e et et e ekt et et et et eaeesees e et e etess e e s emeeseesees e b e eseasemeemees e es e s e esamsenseneeseeseeseesesesensenteseeneeseaaans Pt. viviparum
1 Leaves dissected into filiform or linear segments.
3 Leaf segments verticillate on the rachis (4 or more segments at major nodes of each leaf); styles 1.5-3.0 mm long..........
........................................................................................................................................................................ Pt. costatum
3 Leaf segments alternate, opposite, or in whorls of 3 on the rachis; styles 0.2-1.5 mm long.
4 Styles 0.5-1.5 mm long; fruits 1-2 MM 10N ....c.cciiieiieieiiieieeeieeee e ee [Pt. nuttallii]
4 Styles 0.2-0.5 mm long; fruits 1.4-4.2 mm long.
5 Fruits 2.7-4.2 mm long; umbellets usually 5-7 per umbel; flowers usually 5-7 (-8) per umbellet; bracts
subtending the umbels and umbellets with 1 (-3) linear segments; leaf segments of mid-stem leaves 15-30
(40), capillary to linear, 0.5-1.9 mm wide; flowering May-early June; fruiting late May-July ........... Pt. ahlesii
5  Fruits 1.4-2.0 mm long; umbellets usually 10 or more per umbel; flowers usually 10 or more per umbellet;
bracts subtending the umbel and umbellets with (1-) 3-5 linear segments; leaf segments of mid-stem leaves
50 or more, capillary, usually < 0.5 mm wide (except in submersed leaves); flowering June-August, fruiting
JULY=SEPLEIMIDET .....cveeieeitietitet ettt ettt b et sa et et e b e b e b sseseeseeseese b et essesseneeseas Pt. capillaceum

Ptilimnium ahlesii Weakley & Nesom, Carolina Bishopweed, Coastal Bishopweed. Cp (GA, NC, SC): tidal freshwater
marshes; rare (GA Special Concern, NC Rare). May-June; Late May-July. This species, recognized but not validly named by
H.E. Ahles, ranges from se. NC (Onslow, New Hanover, and Brunswick counties) south through SC to e. GA. The lowermost
leaves (withering prior to fruiting) sometimes lack leaflets and thus closely approach the quill-leaves of Pt. fluviatile and Pt.
nodosum, corroborating Easterly's combination of Harperella into Ptilimnium. [= Q; < Pt. capillaceum — RAB; = Pt.
macrospermum — K, nomen nudum]

Ptilimnium capillaceum (Michaux) Rafinesque, Eastern Bishopweed, Atlantic Bishopweed. Cp, Pd (GA, NC, SC, VA):
ditches, marshes, other wet places; common. June-August; July-September. MA, NY, and MO south to FL and TX. [=RAB, C,
F, G,GW, K, MC, Q, S, W, Z; < Pt. capillaceum — RAB]

Ptilimnium costatum (Elliott) Rafinesque, Big Bishopweed. Cp (NC), Pd, Mt (GA): tidal freshwater marshes (NC), wet
prairies (GA), bottomland hardwood forests (GA); rare (GA Special Concern, NC Rare). July-August. Se. NC south to GA, and
west to IL, MO, and TX; it is rare and disjunct through much of that range. It has the potential to be a great deal larger and
coarser than any other member of the genus, but individuals will be encountered no larger than a fairly robust plant of Pt. species
1 or Pt. capillaceum. [=RAB, C, F, G, GW, K, MC, Q, S, Z]

Ptilimnium nodosum (Rose) Mathias, Pond Harperella. Cp (GA, SC): upland depression ponds, seepage on granite
outcrops; rare (US Endangered, GA Endangered, SC Rare). June. Known only from a few sites in SC and c. GA. See Pt.
viviparum for comments. [= RAB, GW, MC, Z; < P. nodosum (Rose) Mathias — C, K, Y (also see Pt. fluviatile); = Harperella
nodosa Rose - S, X]

Ptilimnium viviparum (Rose) Mathias, Atlantic River Harperella. Pd (NC, VA): rocky riverbeds; rare (US Endangered,
NC Endangered). July-August. Some authors, such as C, K, and Kral (1981a) prefer to include Pt. fluviatile and Pt. viviparum in
Pt. nodosum, but recent electrophoretic and morphologic data suggest the existence of 3 taxa: Pt. viviparum of w. MD, e. WV,
VA, and c. NC, Pt. fluviatile of n. AL and AR, and Pt. nodosum of SC and GA. See Maddox & Bartgis (1990) and Kress,
Maddox, & Roesel (1994) for additional information. Further electrophoretic and morphologic studies are underway. Belden et
al. (2004) provide details on the Virginia occurrence in Aquia Creek, Stafford County. [= MC; < Pt. fluviatile (Rose) Mathias —
RAB, G, GW, Z; < Pt. nodosum (Rose) Mathias — C, K, Y; = Pt. viviparum (Rose) Mathias — F; < Harperella fluviatilis Rose —
S; = Harperella vivipara Rose — X]
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Ptilimnium fluviatile (Rose) Mathias, Gulf River Harperella. Similar to Pt. viviparum. N. AL and AR. [= Pt. fluviatilis —
MC, orthographic variant; < Pt. fluviatile (Rose) Mathias — RAB, G, GW, Z; < Pt. nodosum (Rose) Mathias — C, K, Y; <
Harperella fluviatilis Rose — S, X] {not keyed at this time}

Ptilimnium nuttallii (Augustin de Candolle) Britton, Midwestern Bishopweed, ranges from KY, MO, and KS south to se. TN
(Chester, Wofford, & Kral 1997), AL, LA, and e. TX. [=C, F, G, GW, K, MC, Q, S, Z]

Sanicula Linnaeus (Sanicle, Snakeroot)

A genus of about 40 species, herbs, nearly cosmopolitan. References: Pryer & Phillippe (1989)=Z; Mathias & Constance
(1945)=MC. Key based in part on Z.

Identification notes: Sanicula species cannot be reliably determined from sterile plants. Fruits or flowers are required for
identification of Sanicula species. An important character is the length of the styles in relation to the calyx and/or to the bristles
on the fruit. In the longer-styled species, the styles are slender and curved outward, sometimes enmeshed in the bristles, but
distinctly longer than them or than the calyx. In the shorter-styled species, the styles are straight to slightly curved, shorter than
or about as long as the bristles, and more or less included in the calyx. In most species the calyx is inconspicuous, but consists of
5 deltoid to narrowly triangular (or even subulate) calyx lobes, 0.4-2.0 mm long, at the summit of the schizocarp (the fruit).

1 Styles 1.5% or more as long as the calyx; umbellets dimorphic — some contain both perfect and staminate flowers, while
others contain staminate flowers only (except sometimes S. canadensis var. grandis, which may have polygamous umbellets

only).
2 Calyx lobes 0.4-0.7 mm long, deltoid, flexible or weak in texture, the apices acute to obtuse; petals yellowish green,
MUCh 10NEET than the CALYX .....eeiiiieiiiiiieeee ettt ettt ettt et et et e b e st e stesaeebeenes S. odorata

2 Calyx lobes 0.7-2.0 mm long, narrowly triangular to subulate, rigid in texture, the apices acute-acuminate; petals white
or greenish-white, equal to or slightly longer than the calyx.

3 Styles about 1.5% as long as the calyx, inconspicuously exserted from between the calyx lobes and recurved;
umbellets usually polygamous (rarely some staminate only); polygamous umbellets with 6-18 flowers (3 perfect
and 3-15 staminate); fruit with a short but distinct pedicel 0.5-1.0 mm long; bases of fruit bristles dilated but not
bulbous, often minutely PaAPIllOSE .........ccveiiiriririeieieieeee e S. canadensis var. grandis

3 Styles > 2x as long as the calyx, conspicuously exserted from the calyx and recurved; umbellets dimorphic, some
polygamous and others staminate only; polygamous umbellets with 12-120 flowers (3-4 perfect and the remainder
staminate); fruits sessile to subsessile; bases of fruit bristles prominently bulbous, with a minutely warty-reticulate
SUITACE PALLEITI ... evivitieieiieeietiet ettt ettt ettt seete et e ebe b e s esseseeseeseebessessesseseeseesessessessesseseeseesessenas S. marilandica

1 Styles shorter than (or rarely as long as) the calyx; umbellets usually monomorphic (all containing both perfect and
staminate flowers), with staminate flowers 1-7 per umbellet.

4 Sepals on mature fruit connivent, forming a beak-like structure equaling or usually exceeding the adjacent fruit bristles,
the tips of the sepals subulate and incurved; pedicels of staminate flowers 3-8 mm long; [mostly of the Mountains in
our area, rarely in the Piedmont 0f VAT ........cooiiiiiiiiiieeee ettt S. trifoliata

4 Sepals on mature fruit somewhat spreading, loose, inconspicuous and immersed in the adjacent fruit bristles, the tips of
the sepals acute or narrowly acute, straight; pedicels of staminate flowers 1-2 (-3) mm long; [collectively widespread in
our area].

5 Plant a perennial, from thickened, cordlike roots; umbellets with 7-9 flowers (3 perfect and 4-6 staminate).............
..................................................................................................................................................................... S. smallii

5 Plant a biennial, from slender, fibrous roots; umbellets with 4-6 flowers (3 perfect and 1-3 staminate).

6  Larger leaves mostly 8-15 cm across; leaf teeth weak, hyaline; [widespread in our area, mostly not in the

Coastal Plain South 0f VA.....ccoviiuiiiiieciiieeeeeeeeeteetere ettt S. canadensis var. canadensis
6  Larger leaves mostly 3-8 cm across, thick in texture; leaf teeth stiff, sharp, and prominently whitened; [of the
Coastal Plain i OUE @rea] ........ccueruieierieieniieienieetesie ettt st seee e S. canadensis var. floridana

Sanicula canadensis Linnaeus var. canadensis, Canada Sanicle, Black Snakeroot. Mt, Pd, Cp (GA, NC, SC, VA): dry-
mesic to mesic forests; common. April-May; June-July. VT and s. Ontario west to MN and SD, south to Panhandle FL and e.
TX. [=F, G, Z; < S. canadensis — RAB, C, MC, W; < S. canadensis var. canadensis — K; = S. canadensis — S]

Sanicula canadensis Linnaeus var. floridana (Bicknell) H. Wolff, Florida Sanicle, Florida Snakeroot. Cp (GA, NC, SC,
VA): dry-mesic to mesic, sandy forests, often associated with Fagus grandifolia (and southward Magnolia grandiflora);
uncommon? April-May; June-July. Se. VA south to c. peninsular FL, west to s. MS, in the Coastal Plain. Additional differences
between var. floridana and var. canadensis should be investigated. They may not be worthy of taxonomic differentiation. [=F,
G; < S. canadensis — RAB, C, MC; < S. canadensis var. canadensis — K; = S. floridana Bicknell — S]

Sanicula canadensis Linnaeus var. grandis Fernald, Large Sanicle. Mt? (NC?, VA?): {attributed to our area in various
floras, possibly incorrectly; confirmation needed from herbarium work, and information on habitats, rarity, phenology}. VT and
n. NY west to s. Ontario, WI, se. MN, and n. IA, south to PA, WV, n. KY, c. IL, and allegedly south in the Mountains to VA
and/or NC. [=F, K, Z; < S. canadensis — RAB, C, MC, W]
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Sanicula marilandica Linnaeus, Maryland Sanicle. Mt, Cp (GA, NC, SC, VA), Pd (NC, SC, VA): mesic to dry-mesic
nutrient-rich forests; (common, uncommon in Coastal Plain). May-June; July-August. Québec and Newfoundland west to BC,
south to Panhandle FL, se. LA, NM, and WA. The Coastal plain populations (designated as var. petiolulata by Fernald) are
disjunct from the main range of distribution, occur in rather different (more acidic) habitats, and warrant additional study. The
primary morphological difference indicated by F is that var. petiolulata has "the leaflets of 1 or 2 lower cauline leaves on
petiolules 1.5-5 cm long" (vs. sessile or short-petiolulate). [= RAB, C, K, MC, W, Z; > S. marilandica var. marilandica - F, G;
> S. marilandica var. petiolulata Fernald — F, G; = S. marylandica — S, orthographic variant]

Sanicula odorata (Rafinesque) K.M. Pryer & L.R. Phillippe, Clustered Sanicle, Clustered Snakeroot. Mt, Pd, Cp (GA, NC,
SC, VA): mesic to dry-mesic nutrient-rich forests; uncommon. May-June; June-July. Nova Scotia and Québec west to MN and
e. SD, south to Panhandle FL and e. TX. [=K, Z; = S. gregaria Bicknell - RAB, C, F, G, MC, S, W]

Sanicula smallii Bicknell, Southern Sanicle, Small's Sanicle. Pd, Cp, Mt (GA, NC, SC, VA): mesic to dry-mesic forests;
common (uncommon in Coastal Plain). April; May-June. C. VA, sw. VA, KY, se. MO, south to Panhandle FL, se. LA, c. LA,
ande. TX. [=RAB,C, F, G, K, MC, S, W]

Sanicula trifoliata Bicknell, Beaked Sanicle, Large-fruited Sanicle. Mt (GA, NC, SC, VA), Pd (VA): cove forests, other
mesic, nutrient-rich forests; common (rare in Piedmont) (GA Special Concern). May; June-July. Québec and VT west to s. W1
and se. MN, south to n. VA, w. NC, n. GA, ¢. TN, c. IL, and ne. IA. [=RAB,C,F, G, K, MC, S, W, Z]

Scandix Linnaeus (Venus'-comb)
A genus of about 15-20 species, herbs, temperate, of Eurasia. References: Mathias & Constance (1945)=MC.
*  Scandix pecten-veneris Linnaeus, Venus'-comb, Shepherd's-needle. Pd (GA, NC, SC): roadsides, fields, disturbed areas;
rare, native of Mediterranean Europe. March-April. [=RAB, C, G, K, MC, S]
Sium Linnaeus (Water-parsnip)
A genus of about 14 species, herbs, of the northern hemisphere. References: Mathias & Constance (1945)=MC.

Sium suave Walter, Water-parsnip. Cp, Pd (GA, NC, SC, VA), Mt (NC, SC, VA): freshwater marshes, brackish marshes,
swamp forests; uncommon (rare in Piedmont and Mountains). June-August; August-October. Newfoundland west to Alaska and
Siberia, south to FL and CA. The plant can be very coarse, up to 3 m in height and the stem to 5 cm in diameter. The taxonomic
status of Sium floridanum Small, known from se. VA south to GA, needs additional investigation; it is probably just a
depauperate shade form. [= RAB, C, K, W; > S. suave — F, G, GW, MC; > S. floridanum Small - F, G, GW, M(C, S; > S.
cicutaefolium Schrank — S]

Spermolepis Rafinesque (Spermolepis)

A genus of 5 species, herbs, of North America, Argentina, and Hawaii. References: Mathias & Constance (1945)=MC.

1 Ovary and fruit With hOOKEd DIIStIES. .......c.eiiieiieiiiiieiiieicee ettt b s seeseeneeseesenan S. echinata
1 Ovary and fruit smooth or tubercled.
2 Primary rays of the umbel widely spreading to weakly ascending, not greatly differing in length................. S. divaricata
2 Primary rays of the umbel strongly ascending, differing conspicuously in length............ccocooininiieinninnnne. S. inermis

Spermolepis divaricata (Walter) Rafinesque ex Seringe, Southern Spermolepis, Roughfruit Spermolepis. Cp (GA, NC, SC,
VA), Pd (GA, SC): sandy roadsides, disturbed areas; common. April-May; May-June. VA south to s. FL, west to TX, and north
in the interior to KS and MO. Apparently native in our area, though weedy in behavior, and perhaps introduced only in VA. [=
RAB, C, G, GW, K, MC, S]

*  Spermolepis echinata (Nuttall ex Augustin de Candolle) Heller, Bristlefruit Spermolepis, Hooked Spermolepis. Cp (GA,
SC, VA): sandy roadsides, disturbed areas; rare, introduced from sc. United States. April; May. [=RAB, C, F, G, K, MC, S]

Spermolepis inermis (Nuttall ex Augustin de Candolle) Mathias & Constance, Western Spermolepis. Mt (GA), Cp (NC*):
calcareous prairies in the Mountains (GA), disturbed areas in the Coastal Plain (NC); rare (GA Rare), northeastward in our area
introduced from sc. United States. April; May. [= RAB, C, F, G, K, MC; ? S. patens (Nuttall ex Augustin de Candolle) B.L.
Robinson — S]

Taenidia (Torrey & A. Gray) Drude (Yellow Pimpernel)
(also see Pseudotaenidia)

A monotypic genus (unless Pseudotaenidia is included), an herb, temperate, of e. North America. References: Mathias &
Constance (1945)=MC.
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Taenidia integerrima (Linnaeus) Drude, Yellow Pimpernel. Pd, Mt (GA, NC, SC, VA), Cp (VA): in rocky, dry to dry-
mesic forests and woodlands over mafic or calcareous rock, such as diabase, amphibolite, calcareous siltstone, calcareous shale,
or limestone; common (uncommon in NC and SC). April-May; May-June. Widespread in e. North America, south to c. GA. [=
RAB, C,F, G,K,MC, S, W]

Thaspium Nuttall (Meadow-parsnip)

A genus of 3-4 species, herbs, temperate, of e. North America. References: Mathias & Constance (1945)=MC; Cooperrider
(1985)=Z; Coulter & Rose (1900)=Y.

[Note: because Thaspium and Zizia are often confused when not in fruit, a combined key emphasizing vegetative characters has
been provided; it may also be helpful to use the key to genera, and if a clear answer is obtained, then use the Thaspium-Zizia
combined key, skipping taxa of the "wrong" genus]

1 Leaves 3-4-ternate, the very numerous ultimate segments 1-3 mm wide; petals white (fading to yellowish tan in older
HerDArium MALETIAL)........ccieiiiitiiiieieiee ettt ettt ettt sb et esa s eseebeebe s ensensenseneeseeseenan Thaspium pinnatifidum

1 Leaves simple, 3-foliolate, or 2-3-ternate, the final leaflets or segments > 5 mm wide; petals yellow, maroon, or pale yellow.
2 Basal leaves 2-ternate or more divided.

3 Leaflets coarsely and rather lacerately serrate or incised, many of the teeth at least 2 mm long as measured on the
shorter side; umbel rays 8-10, < 3.5 cm long even in fruit; petals pale to creamy yellow......... Thaspium barbinode

3 Leaflets finely to coarsely serrate, but not lacerate or incised, few if any of the teeth > 2 mm long as measured on
the shorter side; umbel rays mostly either more in number or longer; petals golden yellow.

4  Teeth of the leaflets fine, averaging (4-) 5-10 per cm of margin, acuminate (the 2 sides making an angle of
about 45 degrees); umbel rays (8-) 10-18, in fruit 2.5-4 (-5) cm long; basal leaves many-foliolate, the leaflets
mostly acuminate; fruit ca. 2X as 1ong 88 WIde........c.ccivvirvirieieieiiriitisice et Zizia aurea

4  Teeth of the leaflets coarse, averaging (1-) 2-3 (-4) per cm of margin, acute to obtuse (the 2 sides making an
angle of about 90 degrees); umbel rays 4-10 (-12), the longest to 11 cm long in fruit (some on a plant at least
5 cm long); basal leaves 3-5 (-7)-foliolate, the leaflets mostly rounded to obtuse at the apex; fruit 1-1.5x as
LOME 8 WIAE ..ttt ettt a et ettt et et e st et e eb e et et e st e st e st bt eae et e b e ebebeneenean Zizia trifoliata

2 Basal leaves simple or 3-foliolate.

5  Teeth of the leaflets coarse, averaging 2-3 (-4) per cm of margin, the long side of most of the teeth 2-10 mm long;
basal leaves mostly 3-foliolate (or more divided); middle and upper stem leaves equally or more divided than the
basal leaves (the most divided leaves usually those of the mid-stem)...........c.cccceeerveveeieverisenieienenne. Zizia trifoliata

5 Teeth of the leaflets fine, averaging 4-10 per cm of margin, the long side of most of the teeth 0.5-2 (-4) mm long;
basal leaves simple (and cordate) or 3-foliolate; middle and upper stem leaves 3-foliolate (rarely simple).

6  Teeth relatively acute, without a well-developed callous tip and a thickened, translucent border (use 10x);
lower portion of stem puberulent, the upper nodes also usually puberulent (use 10%); leaf margins often
ciliolate; umbel rays 7-15; flowers golden yelloW...........ccooeeieieiiiiineieieeeee et Zizia aptera

6  Teeth relatively obtuse, with a well-developed callous tip and a thickened, translucent border (use 10x);
lower portion of stem glabrous, the upper nodes sometimes minutely roughened; leaf margins glabrous and
hyaline; umbel rays 4-10 (-11); flowers maroon or golden yellow.

7 Flowers golden YEIlOW ........cceveieiirieriiiiieieeeieeeie e Thaspium trifoliatum var. aureum
7 Flowers dark maroon............c.ccveveiiieriniiieieieeeeeeeeeee e Thaspium trifoliatum var. trifoliatum

Thaspium barbinode (Michaux) Nuttall. Mt, Pd, Cp (GA, NC, SC, VA): moist forests; common. April-May; July-August.
NY and Ontario west to MN, south to panhandle FL and OK. The hispid, purple-tinged leaf sheath is a good additional character
for this species. [=RAB, S, W; = Th. barbinode var. barbinode — F, Y; < Th. barbinode — C, G, K, MC, Z (also see Th.
chapmanii)]

Thaspium pinnatifidum (Buckley) A. Gray. Mt (GA, NC): forests and woodlands over calcareous rock, such as limestone,
dolostone, or calcareous siltstone); rare (GA Rare, NC Rare). May-June; June-July. KY south to w. NC, ¢ TN (Chester,
Wofford, & Kral 1997), and n. AL. The report from VA is of unknown documentation. The distribution and rarity of this plant
is complicated because of confusion with Th. chapmanii. [=RAB, C,F, G, K, MC, S, W, Y, Z]

Thaspium trifoliatum (Linnaeus) A. Gray var. aureum (Linnaeus) Britton. Mt, Pd, Cp (NC, SC, VA), {provinces (GA)}:
moist forests; uncommon (rare in Coastal Plain). April-May; July-August. NY west to MN, south to SC, AL, AR, and se. KS.
Various workers have differed on the characters used to separate two varieties in T. trifoliatum. RAB and C separate the two
strictly on petal color; F, however, allows var. aureum to sometimes have purple petals, seeming to regard the critical differences
to be var. aureum's generally more robust size and larger fruits (4.5 mm long vs. 3-4 mm long). It is presently not clear how two
varieties should be separated, or, indeed, if varieties are warranted. Though the ranges overlap, var. aureum is generally more
northern and western, var. trifoliatum more southern and eastern. [=K, S, Y; = T. trifoliatum var. flavum Blake — RAB, C, F,
MC, W, Z; < T. trifoliatum — G]
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Thaspium trifoliatum (Linnaeus) A. Gray var. trifoliatum. Mt, Pd, Cp (NC, SC, VA), {provinces (GA)}: moist forests;
common (rare in Coastal Plain). April-May; July-August. NJ, PA, and MO, south to panhandle FL and LA. [=RAB, C, F, K,
MC, S, W, Y, Z; <T. trifoliatum — G]

Thaspium chapmanii (Coulter & Rose) Small. Mt (GA): calcareous bluffs; rare. S. OH south to Panhandle FL. [=T.
barbinode var. angustifolium Coulter & Rose — F; < Th. barbinode (Michaux) Nuttall — C, G, K, MC, Z; > Th. barbinode var.
angustifolium — Y; > Th. barbinode var. chapmanii Coulter & Rose — Y] {not keyed at this time; etc.}

Torilis Adanson (Hedge-parsley, Bur-parsley)
A genus of about 15 species, herbs, temperate, of the Old World. References: Mathias & Constance (1945)=MC.

1 Rays reduced or absent, < 5 mm long, the inflorescence therefore compact, appearing like a head; inflorescences opposite
the leaves, on peduncles 0-1 (-2) cm long; mericarps dimorphic, one with spines, the other tuberculate................... T. nodosa

1 Rays and pedicels well-developed, > 5 mm long, the inflorescence therefore open, distinctly and obviously an umbel;
inflorescences opposite the leaves and terminal, on peduncles (1-) 3-16 cm long; mericarps monomorphic, both with spines.
2 Involucral bracts 0-1; fruits 3-4 mm long (not including the spines); spines straight or nearly so, with a minute hook at

BRE BIP 1ttt ettt ettt ettt ettt et ettt a ettt e b e b e b e s b e s e e Rt R e b e b e s e st e st ese e R e heebe b e be s enbereessereeseebeesenbereeneenes T. arvensis
2 Involucral bracts >2, generally 1 per ray; fruits 2-2.5 mm long (not including the spines); spines curved, not hooked at
11 (TSR 1 T TR SU P STREU T RPTUPRR T. japonica

*  Torilis arvensis (Hudson) Link, Spreading Bur-parsley, Field Hedge-parsley. Mt (GA, NC, VA), Cp (GA, SC, VA), Pd
(GA, NC, SC, VA): roadsides, fields, disturbed areas; uncommon, introduced from Europe. May-June. [= RAB, C, MC, W; T.
japonica —F, G, misapplied; > T. arvensis ssp. arvensis — K]

*  Torilis japonica (Houttuyn) Augustin de Candolle. (VA): {habitat}; rare, native of Eurasia, naturalized south to se. PA and
VA. [=K, MC; T. anthriscus (Linnacus) Gmelin]

*  Torilis nodosa (Linnaeus) Gaertner, Knotted Bur-parsley. Cp (GA?, NC, SC): disturbed areas; rare, introduced from
Mediterranean Europe. May. [= RAB, G, K, MC, S]

Trepocarpus Nuttall ex Augustin de Candolle
A monotypic genus, an herb, temperate, of se. United States. References: Mathias & Constance (1945)=MC.

Trepocarpus aethusae Nuttall ex Augustin de Candolle. Pd (SC), ?? (GA): rich moist forests, sometimes weedy in
disturbed soils; rare (GA Rare). May-June. C. SC south to panhandle FL and AL, west to e. TX, north in the interior to w. TN,
w. KY, AR, and se. OK. Nelson (1993) states that despite "something of a reputation as a rarity," Trepocarpus is "a reasonably
successful weed." [= RAB, C, GW, K, MC]

Zizia W.D.J. Koch (Golden-Alexanders)

A genus of about 4 species, herbs, temperate, of North America. References: Mathias & Constance (1945)=MC; Cooperrider
(1985)=Z.

[see combined key to Thaspium and Zizia under Thaspium]

Zizia aptera (A. Gray) Fernald, Heartleaf Golden-Alexanders. Mt, Pd, Cp (GA, NC, SC, VA): moist forests, openings, and
woodland edges; common (rare in Coastal Plain). April-May; July-August. NY west to British Columbia, south to GA,
panhandle FL, MO, and CO. [=RAB, F, G, GW, K, MC, W, Z; > Z. aptera var. aptera — C; = Z. cordata W.D.J. Koch ex
Augustin de Candolle — S]

Zizia aurea (Linnaeus) W.D.J. Koch, Common Golden-Alexanders. Mt, Pd, Cp (GA, NC, SC, VA): moist forests;
common (rare in Coastal Plain). April-May; June-July. New Brunswick west to Saskatchewan, south to sw. GA, panhandle FL,
ande. TX. [FRAB,C,F, G,GW, K, MC, S, W, Z]

Zizia trifoliata (Michaux) Fernald, Mountain Golden-Alexanders. Mt, Pd, Cp (GA, NC, SC, VA): moist forests,
woodlands, and woodland borders; common (rare in Coastal Plain). April-May; July-August. VA and WV west to AR, south to
n. peninsular and panhandle FL. [=RAB, C, F, G, GW, K, W; > Z. trifoliata — MC; > Z. latifolia Small — MC, S; > Z. bebbii
(Coulter & Rose) Britton — S]

APOCYNACEAE A.L. de Jussieu 1789 (Dogbane Family)
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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).

Key to the tribe Asclepiadeae

1 Stem erect or spreading, never tWining or CHMDING.........c.ccieeieririieriieiere ettt eeeste st e e sreesaesseessesseessesseessessaensens Asclepias
1 Stem climbing, trailing, or sprawling, vinelike.
2 Leaves linear; [of brackish marshes and coastal hammOCKS].........cceeveriirieriiiieniieieieceee et Cynanchum

2 Leaves ovate and cordate; [of various habitats, sometimes maritime].
3 Plants in flower.
4 Petals WHITE ..coeeuiieiiiiiititertc ettt Cynanchum laeve
4  Petals brown, yellow, yellow-green, cream, or maroon.
5 Corolla lobes glabrous on the outer surface, very stiff in texture; carpels smooth and angled.....................

................................................................................................................................................... Gonolobus
5 Corolla lobes glandular-puberulent on the outer surface, herbaceous in texture; carpels muricate .............
....................................................................................................................................................... Matelea
3 Plants in fruit.

6 FOIHCIES MUITICALE ......eeetititeieteee ettt ettt ettt at e bt e be et et et eae e st ebeebeeb e s e s enseneeseeneesensansensenis Matelea

6  Follicles smooth and angled.
7  Leaves deeply cordate, tapering steadily to an acuminate apeX..........coeceevvereeeveruereennens Cynanchum laeve
7  Leaves cordate, broadly rounded, tapering abruptly to an acute, obtuse, or apiculate apex ....... Gonolobus

Ampelamus Rafinesque (Sandvine)
(see Cynanchum)

Amsonia Walter (Blue-stars)
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 elliptic; [of seasonally flooded depression wetlands and moist pinelands] ..........ccoceeverenieniniienenenenne. A. rigida
2 Leaves linear to lanceolate; [of dry, sandy habitats, such as sandhills].
3 Leaves strongly heteromorphic, the lower leaves lanceolate, 4-10 mm wide (mostly 4-15% as long as wide), the

upper about 1 mm wide; inflorescence barely held above the foliage...........ccceveveverieienienennen. A. ciliata var. ciliata
3 Leaves slightly or not at all heteromorphic, the lower leaves linear, 1-3 mm wide (mostly 15-30x% as long as wide),
the upper < 1 mm wide; inflorescence usually held well above the foliage ...........ccceeuneeee. A. ciliata var. tenuifolia
1 Corolla pubescent on the outer surface; stem glabrous; [more widespread in our area].

4 Leaf blades ovate to oblong-lanceolate, 3-6 cm Wide .........ccceveieieininennne A. tabernaemontana var. tabernaemontana

4  Leaf blades lanceolate to linear-lanceolate, 1-3 cm wide.
5  Inflorescence dense, many-flowered; leaves pubescent (glabrate in age) ....... [A. tabernaemontana var. gattingeri]
5 Inflorescence loose, few-flowered; leaves glabrous, glaucous beneath.............. A. tabernaemontana var. salicifolia

Amsonia ciliata Walter var. ciliata, Broadleaf Sandhills Blue-stars. Cp (GA, NC, SC): sandhills; uncommon (rare in NC).
April; September-October. Se. NC south to n. FL, westto AL. [=K, S, Z; < A. ciliata — RAB]

Amsonia ciliata Walter var. tenuifolia (Rafinesque) Woodson, Threadleaf Sandhills Blue-stars. Cp (GA, NC, SC):
sandhills; uncommon (rare in NC). April; September-October. Se. and sc. NC south to FL, west to AL. [=K; < A. ciliata —
RAB; = A. ciliata var. filifolia Wood — F, G, S; = A. ciliata var. tenuifolium — Z, misspelling]

Amsonia rigida Shuttleworth ex Small, Stiff Bluestar, Pond Bluestar. Cp (GA): seasonally flooded depression wetlands
and moist pinelands; uncommon. S. GA to n. peninsular FL, west to s. MS. [=GW, K, S, Z]

Amsonia tabernaemontana Walter var. salicifolia (Pursh) Woodson, Willowleaf Blue-stars. Mt (GA, NC, SC), Pd, Cp
(NC, SC, VA): floodplain forests, moist, rich slope forests; common (uncommon in VA). April; August-September. Se. VA
west to s. IN, IL, and MO, south to GA and TX. The two varieties, while strikingly different in their extreme expressions, have
nearly the same distribution and do intergrade; they may not be worthy of recognition. [=RAB, G, K, Z; < A. tabernaemontana
—C, GW, W; < A salicifolia Pursh — S (also see var. gattingeri]

Amsonia tabernaemontana Walter var. tabernaemontana, Wideleaf Blue-stars. Mt (GA, NC, SC), Pd, Cp (GA, NC, SC,
VA): floodplain forests, moist, rich slope forests; common (uncommon in VA, uncommon in Mountains). April; August-
September. Se. VA west to s. IL, MO, and KA, south to GA, LA, and e. OK. [=RAB, G, K, Z; < A. tabernaemontana — C, GW,
W; = A. amsonia (Linnaeus) Britton — S]
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Amsonia ludoviciana Vail, Louisiana Bluestar. Pd (GA): open woodlands around outcrops of Lithonia granitic gneiss; rare
(GA Special Concern). So far as is known, endemic to LA, MS and GA; not native or naturalized in SC, contrary to Kartesz
(1999). [=GW, K, S, Z] {not keyed at this time}

Amsonia tabernaemontana Walter var. gattingeri Woodson. Mt (GA): {habitat}; rare. IL, MO, and se. KS south to ne.
TX, and apparently disjunct in the Interior Low Plateau of sc. K, c. TN (Chester, Wofford, & Kral 1997), and in n. GA.

Kartesz (1999) shows a more restricted distribution, with this taxon endemic to TN and KY. [=F, K, Z; < A. tabernaemontana —
C, GW, W; < A. salicifolia Pursh — S]

Angadenia Miers
A genus of 2 species, of Florida and the West Indies.

*  Angadenia berteroi (Alphonse de Candolle) Miers, Pineland Golden-trumpet, Lice-root. Cp (NC): disturbed, acid, peaty
soil; rare, introduced from subtropical FL. Presumably introduced via cattle at an agricultural experiment station near Wenona,
Washington County, NC (Hayes 1946). The species has probably not persisted in our area. [=K; > Rhabdadenia corallicola
Small — S]

Apocynum Linnaeus (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 10DES........ccevvrueirieirieiieeiceeeeeeee e A. androsaemifolium
2 Leaves spreading; corolla ca. 2x as long as the calyx LoDes..........ccceririririeiieieiiiee e 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] .................
................................................................................................................................................................... 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), Pd (GA, VA): forests, woodlands,
roadsides, pastures; common. June-August; September-October. Newfoundland to British Columbia south to w. NC, c. GA, TX,
and AZ. [=RAB, C, F, K, 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, Pd, Mt (GA, NC, SC, VA): forests, woodlands,
roadsides, pastures; common. May-July; September-October. Québec, Manitoba, 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 (Bég. & Bel.) Woodson — Z; < A. cannabinum — K]

Apocynum xfloribundum Greene (pro sp.) [A. androsaemifolium x cannabinum]. Mt (NC, VA): forests, woodlands,
roadsides, pastures; uncommon. 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. Mt, Pd, Cp (VA): forests, woodlands, roadsides, pastures; uncommon. July-September;
September-October. Newfoundland and British Columbia 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; > A. hypericifolium Aiton var. hypericifolium — Z; >
A. hypericifolium Aiton var. cordigerum (Greene) Bég. & Bel. —Z]

Asclepias Linnaeus 1753 (Milkweed)

A genus of about 100 species, herbs, temperate and tropical, of North and Central America. References: Woodson (1954)=Z.

1 Sap clear; leaves alternate; corolla 0range t0 YEILOW .......c.cciecveriirieriieiierieeieieetete st et et ste s saeesaesseseebeesaessesseensenes Key A
1 Sap milky; leaves opposite, subopposite, or whorled; flowers orange, red, white, cream, green, pink, or purple.
2 Leaves linear, > 10X a8 10N @S WIAE .....c.eiuiriirieieieiieiietietetet ettt sttt s et et et enb e e e e eseeteebeneenee Key B

2 Leaves lanceolate, ovate, or elliptic, < 1-5 (-10)x as long as wide.
3 Leaves sessile, subsessile, or with petioles to 3 mm long (A. viridiflora will key here and in the second lead) .........

3 Leaves with petioles 5-20 mm long.
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4 Plants iN fTOWET ...oviivieiieieie ettt ettt et e st e b e s et et eeta et e s et e b e steesbesseesbasteessesseessanseesseestenbeetaesseeseensennes Key D
4 Plants in fTUit (OF SEETIIE) c..evveeieriieieriieieteetete et ettt e et et e st et e steesbesbeesbebeessesseeseessesssaessesseessessesseensenses Key E

Key A — milkweeds with clear sap and alternate leaves

1 Leaves linear to lanceolate, hastate at the base; leaf margins usually crisped; [of sandhills of the fall-line Sandhills and
middle Coastal Plain of se. VA SOUthWAId] ........cc.coveiiiiiiiiiiiiciceeceiee et A. tuberosa var. rolfsii

1 Leaves obovate to oblanceolate, cuneate at the base; leaf margins usually flat; [widespread in our area]........c.ccoceeeeeeeinenene
........................................................................................................................................................... A. tuberosa var. tuberosa

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 LONZ......ccuoiiiiiiiiiiieeeee 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; [of Coastal Plain pinelands].
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; [of dry pinelands]..........ccocveiviiierieiiiiiieeieeee e 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 of 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; [of

dry glades or woodlands, known from the Mountains of nw. GA, e. TN, w. WV westward]............. A. hirtella
4 Pedicels with incurved hairs; umbels 1-6, each with 10-30 flowers; leaves glabrous or nearly so; [of wet
pinelands of the Coastal PIAIN].......c.ccerieuiiieiriiineiesieeet ettt 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; [of dryish pinelands of the Coastal Plain].............ccccovvevieviiiiinirieieieeeeerenns 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 Piedmont] .........cccccccevevevecinicnennnee 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; [0f the Coastal P1ain].............ccevieiriirieieiiiiiicieieeeeee et ereens 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
ANEHET NEAAS) ...vvevieeiceicieeecct ettt ettt ettt et et et sbesteaeeteete et et e s et esbessereeteereererens 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; [of dry pinelands]...........cccccevirininiinienieiiiieeieens 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; [of dry glades or woodlands, east to nw. GA, TN, and WV]......cccccoveiireinne. A. hirtella

10 Pedicels with incurved hairs; umbels 1-6, each with 10-30 flowers; leaves glabrous or nearly so; [of
wet pinelands of the Coastal P1ain] .........ccociiiiiiiiiieiieieieeeeeee e 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 Plain 0f NC and SCJ.......cceeirieirieiieieieieiirieeceeesee et 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].
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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, 4-10 dm tall; corolla lobes 7-11 mm long; inflorescence solitary, terminal (rarely a second from an
upper node); corona 5-8 mm across; [Widespread]..........ccooeeeeieiiiieneieeeee e A. amplexicaulis
3 Plant prostrate or decumbent, 2-7 dm tall; 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]..........cccoceevuerieiiininnienieienienieceieee 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 ..........ccccoevvrverienienieneennene 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

WELLATIAS ] vttt ettt ettt ettt et et e et et e e te et e eas e b e ete e beetseabeete et e ete e b e ereebeeasenbeereebeersenreas 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 Plain)] ........c.ccoccoevevviniininincnnnne A. viridiflora

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 1obes 13-15 M LONG .......c.ooiriiiiiiieiiiiiieie ettt 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...................
........................................................................................................................................................... A. obovata
4 Hoods ca. 4 mm long, scarcely exceeding the anther heads; stem and leaves softly puberulent.... 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 MOUNLAINS ] ....vveveeiieiietieteieee ettt ettt et ettt et eseebeeb e b e b esseseesaeseesesbessessesaessessesessessessessaseas 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 SCT ettt ettt ettt s ettt et e s b et enees e eb e eseebe s e s en s e s et eneeneeneesenee 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 usually much branched............ccccooeevieninieniinieiene 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 Strict............ccocoevevenne 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.............ccccceeeneene.
.................................................................................................................................................. A. purpurascens
10 Hood margin with a single, ascending, triangular tooth; corolla rose or greenish-white; plants (5-) 8-20 dm
BALL ottt ettt ettt b b bttt e te b e b ehesb e st eteere b e he b e b e st eseeRe et e eae b e b e s ensenteseeaeeseanens A. syriaca
9  Lower 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 white); plants 2-5 dm tall...........cocooieeirieinieiieeee e A. quadrifolia
11  Hood opening truncate and constricted, and lacking prominent teeth; corolla white (often pink at the "waist");
Plants 3-12 dm tall.......oouoiiiiiicie ettt st bttt ebe et beaenean A. variegata

Key E — milkweeds with milky sap, with petiolate, nonlinear leaves, in fruit (or sterile)

I LCAVES SUDOPPOSILE ...veuvtieiteiitetiietetetesiete it teseste st etes e eseseesesessesessesese et eseases e s et ensesesees et e sese s et eneeseseesaseasesensesenseseseasasn 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]..........ccccooerierinienenenenne. 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 leaves................ A. quadrifolia

3 Leaf-bearing nodes 3-many, all opposite.
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4 Follicle slightly t0 StrONgLY MUITICALE. ......ccverveuieiieiiiterieieteee ettt sae e A. syriaca
4 Follicle smooth.
5 Lower leaf surface glabrous, or pubescent on the midrib only ........ccceecevenieninieninienninieiee 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
SIEUALIONS] 1.vevevievietiit ettt ettt ettt s e teete b e b e s esseseeseeseebe s esseseeseeseenes 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 ............cccoooeveininnnns
................................................................................................. 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 strict....................
.................................................................................................... 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; leaves mucronate .............ccceeveervecenenne. A. obovata
10 Stem and leaves softly puberulent; leaves apiculate ..........cccceeevevereenenennenne 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]......................
................................................................................................................... A. purpurascens
11 Lower leaf surface slightly pubescent; [primarily of moist to dry habitats].
12 Leaves 4-9 cm wide, acuminate at the apeX.........cocooevererieinenenieneenne A. variegata
12 Leaves 1-6 cm wide, mostly obtuse at the apeX.........cccvvveeereeeririeeneennne. A. viridiflora

Asclepias amplexicaulis J.E. Smith, Clasping Milkweed. Cp, Pd, Mt (GA, NC, SC, VA): dry woodlands of various types;
common. May-July; June-August. NH and NY west to MN, IA, and KS, south ton. FL and e. TX. [=RAB,C,F,G, K, S, W,
z]

Asclepias cinerea Walter, Carolina Milkweed. Cp (GA, SC): pine savannas; rare. June-July; August-September. Se. SC
south to n. peninsular FL, west to panhandle FL. [=RAB, K, S, Z]

Asclepias connivens Baldwin. Cp (GA, SC): wet pine flatwoods; common (rare in SC). July-August. Se. SC (McMillan et
al. 2002) south to panhandle FL, west to Santa Rosa County, FL. [= GW, K, Z; = Anantherix connivens (Baldwin) Feay — S]

Asclepias exaltata Linnaeus, Tall Milkweed. Mt (GA, NC, SC, VA), Pd (VA): moist forests, slopes, and forest margins;
common (rare in VA Piedmont). June-July; August-September. ME and s. Ontario west to MN and IA, south to n. GA, e. and c.
TN (Chester, Wofford, & Kral 1997), KY,and IL. [=RAB,C,F, G, K, S, W, Z]

Asclepias hirtella (Pennell) Woodson, Barrens Milkweed. Mt (GA): limestone glades, prairies; rare (GA Special Concern).
W. WV (Mason County), KY, e. TN (Bradley County) (Chester, Wofford, & Kral 1997), and nw. GA (Jones & Coile 1988). It is
a species of midwestern prairies and barrens that closely resembles A. longifolia. [= C, F, K, Z; = Asclepias longifolia Michaux
var. hirtella (Pennell) Farmer & Bell; = Acerates hirtella Pennell — S]

Asclepias humistrata Walter, Fleshy Milkweed. Cp (GA, NC, SC), Pd (GA): sandhills; common. May-June; June-July. E.
NC south to s. FL, westto e. LA. [=RAB, K, S, Z]

Asclepias incarnata Linnaeus var. incarnata, Western Swamp Milkweed. Mt, Pd, Cp (VA): swamps, marshes; rare. July-
September; August-October. ME and s. Québec west to Manitoba, south to VA, s. TN (Chester, Wofford, & Kral 1997), AR,
TX, and CO, disjunct in FL, TX, NM, and UT. [=C, F, G, GW; = Asclepias incarnata ssp. incarnata — RAB, K, W, Z; =
Asclepias incarnata — S]

Asclepias incarnata Linnaeus var. pulchra (Ehrhart ex Willdenow) Persoon, Eastern Swamp Milkweed. Mt, Pd, Cp (GA,
NC, SC, VA): marshes, bogs, swamps; common (rare in SC). July-September; August-October. Nova Scotia 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, W, Z; = Asclepias pulchra Ehrhart ex Willdenow — S]

Asclepias lanceolata Walter, Few-flower Milkweed. Cp (GA, NC, SC, VA): swamps, fresh to slightly brackish marshes,
wet pine savannas; uncommon (rare in VA) (VA Watch List). June-August; August-September. NJ south to s. peninsular FL,
west to e. TX. [=RAB, C, GW, K, S, Z; > Asclepias lanceolata var. lanceolata — F, G; > Asclepias lanceolata var. paupercula
(Michaux) Fernald — F, G]

Asclepias longifolia Michaux, Savanna Milkweed. Cp (GA, NC, SC, VA): wet pine savannas; uncommon (NC Watch List,
VA Rare). May-June; June-July. DE south to s. FL, west to e. TX. [= RAB, C, F, GW, K, Z; = Acerates longifolia (Michaux)
Elliott — G; Acerates floridana (Lamarck) A.S. Hitchcock — S]

Asclepias michauxii Decaisne, Michaux's Milkweed. Cp (GA, SC): pine savannas; uncommon. May. S. SC south to
peninsular FL, west to e. LA. [=RAB, K, S, Z]

Asclepias obovata Elliott, Pineland Milkweed. Cp (GA, SC): sandhills; uncommon. June-September. Se. SC south to
panhandle FL, west to AR and TX. [=RAB, K, S, Z]
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Asclepias pedicellata Walter, Stalked Milkweed, Savanna Milkweed. Cp (GA, NC, SC): dry pine savannas; rare (GA
Special Concern, NC Rare, SC Rare). July-August. Se. NC south to s. FL. This species generally occurs in small populations of
widely scattered individuals; populations of more than 50 individuals are rare. [= RAB, GW, K, Z; = Podostigma pedicellata
(Walter) Vail — S]

Asclepias perennis Walter, Smoothseed Milkweed, Swampforest Milkweed. Cp (GA, SC): swamp forests; rare. June-
August; August-September. E. SC south to peninsular FL, west to e. TX, north in the interior to s. IN and s. IL. [=RAB, C, F,
G,GW, K, S, 7]

Asclepias purpurascens Linnaeus, Purple Milkweed. Mt, Pd (NC, VA), Cp (VA): openings in moist bottomlands and
swamp forests, perhaps mostly on soils derived from mafic soils; rare (GA Special Concern, NC Watch List). June. NH and s.
Ontario west to WI, IA, and KS, south to NC, nw. TN (Chester, Wofford, & Kral 1997), KY, AR, and OK. [=RAB, C, F, G, K,
S, W, Z]

Asclepias quadrifolia Jacquin, Fourleaf Milkweed. Mt (GA, NC, SC, VA), Pd (NC, SC, VA): moist to dryish forests and
forest margins, most common on mafic and calcareous substrates; common. 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, S, W, Z]

Asclepias rubra Linnaeus, Red Milkweed. Cp (GA, NC, SC, VA), Pd (GA, VA): pocosin ecotones, wet pine savannas,
sandhill seeps, seepage swamps; uncommon (GA Special Concern, VA Rare). June-July; July-September. Se. NY (Long
Island), se. PA, and NJ south to we. GA, west to e. TX. A. laurifolia is alleged to differ in sessile, cordate-clasping leaf bases (vs.
petioled and rounded), purplish-pink flowers (rather than orange-red), and other characters (see Small 1933); it may warrant
recognition and needs additional study. [=RAB, C,F, G, GW, K, Z; > A. rubra - S; > A. laurifolia Michaux — S; > A. rubra
var. rubra; > A. rubra var. laurifolia (Michaux) Harper]

Asclepias syriaca Linnaeus, Common Milkweed. Mt, Pd (NC, SC, VA), Cp (NC, VA): pastures, roadsides, disturbed
areas; common (rare in Coastal Plain of NC, rare in SC). June-August; July-September. New Brunswick and ME west to s.
Manitoba 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, S, W, Z; > Asclepias
syriaca var. syriaca — F, G]

Asclepias tomentosa Elliott, Sandhills Milkweed. Cp (NC, SC): sandhills; uncommon (NC Watch List). 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. rolfsii (Britton ex Vail) Shinners, Sandhills Butterfly-weed. Cp (GA, NC, SC, VA):
sandhills; uncommon. May-August; August-September. Se. VA south to s. FL, west to s. MS. 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 Linnaeus var. tuberosa, Common Butterfly-weed. Mt, Pd, Cp (GA, NC, SC, VA): woodland margins,
roadsides, pastures; common. May-August; August-September. S. NH west to OH, south to panhandle FL ande. TX. [=C; =
Asclepias tuberosa ssp. tuberosa — RAB, G, K, Z; < Asclepias tuberosa — F, W; < Asclepias tuberosa — S; > Asclepias
decumbens Linnaeus - S]

Asclepias variegata Linnaeus, White Milkweed. Cp, Pd, Mt (GA, NC, SC, VA): upland forests and woodlands; common
(uncommon in VA Mountains). 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, W, Z; = Biventraria variegata (Linnacus) Small — S]

Asclepias verticillata Linnaeus, Whorled Milkweed. Mt, Pd, Cp (GA, NC, SC, VA): barrens, thin soils of rock outcrops
(especially mafic rocks), thin woodlands, sandhills; uncommon. June-September; September-October. E. MA west to ND and
Manitoba, south to s. FL, TX, NM, and AZ. [=RAB, C,F,G,K, S, W, Z]

Asclepias viridiflora Rafinesque, Green Milkweed. Pd, Cp (GA, NC, SC, VA), Mt (GA, VA): open woodlands, woodland
edges, barrens, glades, especially over mafic or calcareous rocks, and also in disturbed areas; uncommon. June-August; August-
September. CT west to s. Ontario, Manitoba, ND, and MT, south to NC, SC, GA, AL, LA, TX, n. Mexico, NM, and AZ. [=
RAB, C, K, W, Z; > Asclepias viridiflora var. viridiflora — F; > Asclepias viridiflora var. lanceolata (Ives) Torrey — F; =
Acerates viridiflora (Rafinesque) Pursh ex Eaton — G, S]

Asclepias viridis Walter. Cp (GA, SC), Mt (GA): prairies, dry woodlands; rare. S. SC south to s. FL, west to TX; and from
OH, w. WV, and KY west to NE, south to se. TN, c. TN (Chester, Wofford, & Kral 1997), nw. GA, c. AL, c. MS, AR, TX, and
OK. [=K, Z; = Asclepiodora viridis (Walter) A. Gray — S]

*  Asclepias curassavica Linnaeus is cultivated as an ornamental and is sometimes slightly persistent. Kartesz (1999) reports it
for TN. [=K, Z] {not keyed at this time; synonymy incomplete}
Asclepias tuberosa Linnaeus var. interior (Woodson) Shinners, Midwestern Butterfly-weed. East to MS, TN, KY, WV
(Kartesz 1999). [=C; < A. tuberosa—F, S; = A. tuberosa Linnaeus ssp. interior Woodson — G, K, Z] {not keyed at this time}
Asclepias viridula Chapman, Southern Milkweed. Cp (GA): wet longleaf pine savannas and flatwoods, seepage slopes,
pitcherplant bogs; rare. April-July. GA and AL south to FL. See Chafin (2000) for additional information. [= GW, K, S, Z]
{not keyed at this time; synonymy incomplete}

Catharanthus G. Don (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).
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*  Catharanthus roseus (Linnaeus) G. Don, Rosy-periwinkle, Madagascar Periwinkle, Cayenne Jasmine. Cp (GA, NC, SC):
disturbed areas, persistent after cultivation or as a waif or "throwout" after cultivation; rare, introduced from Madagascar, now a
pantropical weed. May-October. C. roseus is the source of a powerful anti-leukemia drug. [=K, S, Z; = Vinca rosea Linnaeus —
RAB]

Cynanchum Linnaeus (Swallow-wort)
(also see Seutera)

A genus of about 400 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 & Téuber 2002). However, Cynanchum itself is strongly polyphyletic and will be broken up;
further taxonomic and nomenclatural changes are likely. C. laeve will probably remain in Cynanchum s.s. (which is primarily
0Old World in distribution), while C. scoparium will likely shift to Orthosia. References: Liede (1997b); Liede & Meve (1997);
Liede (1997a); Krings (2001)=Z; Liede & Tauber (2002).

I LEAVES COTAALE ..ovvivieietieeitieieieteete ettt ettt ettt ettt et e st eseeteete et e b e s esseseessete et eesessessessessesseseesessessessensesseteetesrebessensenis C. laeve
1 Leaves linear.
2 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 SOULh].......cc.eoieiiiiiiiicieiece ettt ettt [see Seutera angustifolia]
2 Calyx lobes deltoid, obtuse, ca. 1 mm long; leaves petiolate, not reflexed, often caducous; follicle 1-3 mm in diameter;
[OF €. SC ANA SOULNT ....viviiiiiieiieiietiiteet ettt sttt ettt ettt ss et seeseeseebe b e s esaeseeseeseesessessessesseseeseesessessessens C. scoparium

Cynanchum laeve (Michaux) Persoon, Sandvine. Cp (GA, NC, SC), Pd (SC, VA), Mt (GA, VA): bottomlands and
disturbed areas; uncommon. July-August; October. Widespread (but rather scattered and irregular) in e. North America, from se.
PA and KS south to sw. GA, w. FL, and c¢. TX. [=RAB, GW, K, W; = Ampelamus laevis (Michaux) Krings — Z; = Ampelamus
albidus (Nuttall) Britton — C, F, G; = Gonolobus laevis Michaux — S]

Cynanchum scoparium Nuttall, Leafless Swallow-wort. Cp (GA, SC): coastal hammocks; rare (SC Rare). Se. SC south to
FL, west to s. MS. Liede (1997b) indicates that this species will likely be transferred to Orthosia Decaisne in de Candolle, a
large group primarily of the Caribbean, Central America and n. South America, but she refrains from the new combination
pending further studies. [= RAB, K; = Amphistelma scoparia (Nuttall) Small — S; Orthosia sp.]

Funastrum
(see Seutera)

Gonolobus Michaux (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 (in prep.)=U; Rosatti (1989)=Z; Lipow & Wyatt (1998)=Y; Drapalik (1969)=X;
Krings & Xiang (2005)=V; Reveal & Barrie (1992); Krings & Xiang (2004).

1 Upper surface of corolla lobes uniformly colored, olive green on anthesis, glabrous; laminar dorsal anther appendage
yellow, apex rounded or truncate; [of c. KY, e. TN, nw. AL westward] ........cccecvevevverieneenenne [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 on 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 t0 S. MS and inland t0 NW. GAJ .....cvooveuieiiieiecieeeeeeee ettt ettt rens G. suberosus var. suberosus

Gonolobus suberosus (Linnaeus) R. Brown, Eastern Anglepod. Cp, Pd (GA, NC, SC, VA), Mt (GA, NC): mesic to wet
forests and thickets; uncommon. 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 can 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; < Vincetoxicum gonocarpos Walter — S; >
Vincetoxicum suberosum (Linnaeus) Britton — S; = Matelea gonocarpa — X; = Gonolobus gonocarpus — Z]
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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 c. 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]

Matelea Aublet (Spinypod)
A genus of about 180 species, 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
SOULRWATA] ..ottt sttt a bt b et et eb st bt ekt e bt sttt ettt eaeeae et b 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 s. GA southward and westward] ...........ccceceecerenennee. 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 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.
4 Corolla dark maroon (rarely maroon-yellow or yellow), not reticulate with darker veins; paired corona

appendages always higher than the alternating corona lobes ...........cccccvveverireiirieienieinieeeseene M. carolinensis
4 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 corona 1obes ..........c.cccoeererieriecencnenn. M. flavidula

3 Corolla lobes ascending; flower buds conical, > 2x as long as wide; corolla lobes 2.4-6.2% as long as wide.
5  Corolla white (or fading or drying cream); corona 2.2-2.7 mm in diameter, cream or creamy-yellow; [of sw.
GA WESEWATA] ...ttt ettt etttk b ettt be et be e . M. baldwyniana
5 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].
6  Corolla lobes 2.4-3.6 (-4.0)x as long as wide, the widest part above the sinus; corolla dark maroon..........

................................................................................................................................................ M. decipiens
6  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, Sreen, OF CTEAIMN) .........ccueieueerietereeieeeseeteeteetestesseneeseeneeseesessessenseneeneeseeneseas M. obliqua

Matelea alabamensis (Vail) Woodson, Alabama Milkvine, Alabama Spinypod. Cp (GA): open forests on river bluffs,
mesic margins of sandridges; rare (GA Threatened). April-June. Sw. and apparently se. GA, Panhandle FL, and s. AL. [=K, Z;
Cyclodon alabamense (Vail) Small — S]

Matelea baldwyniana (Sweet) Woodson, White Spinypod. Cp (GA): dry to mesic bluffs over calcareous rocks; rare?
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, Z; = Odontostephana baldwiniana (Sweet) Alexander — S]

Matelea carolinensis (Jacquin) Woodson, Carolina Spinypod. Pd, Cp (GA, NC, VA), Mt (GA, VA): moist to dry, nutrient-
rich forests; common (uncommon in VA Piedmont, rare in VA Mountains). 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. Pd (GA, NC, VA), Cp (NC): woodlands and thickets,
generally over mafic (in the Piedmont) or calcareous rocks (in the Coastal Plain); rare (NC Rare, VA Rare). 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]

Matelea flavidula (Chapman) Woodson, Yellow Spinypod. Cp (GA, SC), Pd? (NC?): moist, nutrient-rich forests; rare (NC
Watch List). May-June; August-October. E. NC (?) and e. SC south to panhandle FL, apparently rare throughout its range. [=
RAB, K; = Odontostephana flavidula (Chapman) Alexander — S]

Matelea obliqua (Jacquin) Woodson, Northern Spinypod, Limerock Milkvine. Mt (GA, NC, VA), Pd (VA): in forests,
woodlands, or thickets over calcareous rocks; uncommon (GA Special Concern, NC Watch List). June; August-November. PA
west to OH, IN, and MO, south to w. NC, nw. GA (Jones & Coile 1988), and TN. [= RAB, C, K, 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 pubiflora (Dcne.) Woodson, Trailing Milkvine. Cp (GA): sand ridges, sandhills; rare (GA Rare). Late May-early
August; mid-June-late September. E. GA (Jones & Coile 1988) south to ne. FL (Wunderlin 1998). [=K, Z; = Edisonia
pubiflora (Dcne.) Small — S]
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Nerium Linnaeus (Oleander)
A monotypic genus, a shrub, of Mediterranean Europe.
*  Nerium oleander Linnaeus, Oleander. Cp (GA, NC, SC): frequently cultivated, especially on barrier islands (because of its
salt resistance), sometimes persistent; rare, introduced from Mediterranean Europe. [= K, S]

Periploca Linnaeus (Silkvine)
*  Periploca graeca Linnaeus, Silkvine, is sometimes cultivated and escaped or persistent; it is reported for various states
adjacent to our area, as in Knox County, TN (Chester, Wofford, & Kral 1997). [=K]

Seutera E. Fournier 1882 (Swallow-wort)

A genus of 2-3 species (as newly circumscribed by Fishbein & Stevens), 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. References: Fishbein & Stevens
(2005)=Y; Liede & Meve (2003)=Z; Liede & Meve (1997).

Seutera angustifolia (Persoon) Fishbein & W.D. Stevens, Swallow-wort. Cp (GA, NC, SC): coastal hammocks, edges of
marshes, generally or always on barrier islands; uncommon. June-July; July-October. E. NC (Dare County) south to s. FL, west
to TX; Bahamas and West Indies. See Krings (2005) for a discussion of typification. [=Y; = Cynanchum angustifolium Persoon
— GW, K; = C. palustre (Pursh) Heller — RAB; = Lyonia palustris (Pursh) Small — S; = Funastrum angustifolium (Persoon) Liede
& Meve — Z]

Trachelospermum Lemaire (Climbing Dogbane)

A genus of about 20 species, vines, of se. Asia (India to Japan), except the single species of se. United States.

Identification notes: Sometimes mistaken at a glance for Gelsemium (both woody vines with opposite lanceolate leaves), but
the milky sap of Trachelospermum provides an immediate identifying characteristic.

Trachelospermum difforme (Walter) A. Gray, Climbing Dogbane. Cp, Pd (GA, NC, SC, VA): bottomlands, swamp
forests, marshes; common (uncommon in VA Piedmont). May-July; July-September. DE south to n. FL, west to e. TX, north in
the interior to MO and IN. See Krings (2003) for a discussion of nomenclature. [=RAB, C, F, G, GW, K, S]

Vinca Linnaeus (Vinca, Periwinkle)

A genus of 7 species of Europe, n. Africa, and c. Asia.

1  Leaves ovate, broadest near the base, cordate or subcordate-rounded at the base; leaf margins ciliate; flowers 3-5 cm across

...................................................................................................................................................................................... V. major
1 Leaves lanceolate or elliptic, broadest near the middle, rounded to cuneate at the base; leaf margins not ciliate; flowers 2-3
CITL ACTOSS ..vvevvieveeereeseeseeseesseeseeeseesseseeseesseessesssassanseessenseeseanseessesseaseanseessesseeseessessenseseesseesserssessenteessenseeseenseersenseereenreens V. minor

*  Vinca major Linnaeus, Greater Periwinkle. Cp, Pd, Mt (GA, NC, SC, VA): disturbed areas, suburban woodlands, around
old house sites, persistent and spreading from cultivation; uncommon, introduced from Europe. Late February-May; June-July.
[=RAB,C,F,G,K, S, W]

*  Vinca minor Linnaeus, Common Periwinkle. Pd, Cp, Mt (GA, NC, SC, VA): disturbed areas, around old house sites and
especially old cemeteries, persistent and spreading from cultivation; common, introduced from Europe. April-May; June-July.

[=RAB,C,F,G,K, S, W]

AQUIFOLIACEAE Bartling 1830 (Holly Family)

A monogeneric family of about 500 species, nearly cosmopolitan.
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llex Linnaeus 1753 (Holly, Winterberry, Gallberry)

A genus of about 500 species, mostly trees and shrubs, cosmopolitan and widespread in tropical and temperate areas, especially
Asia and America. The genus Nemopanthus is clearly best subsumed into llex. References: Godfrey (1988)=Y; Krakow
(1989)=Z; Powell et al. (2000)=X; Wunderlin & Poppleton (1977).

Identification notes: Some of our species can be superficially similar to various shrubs and trees of the Rosaceae, in their
alternate toothed leaves borne on spur shoots.

1 Leaves coriaceous, evergreen.
2 Leaves with well-developed apical (and usually also) marginal spines 2-6 mm long.

3

3

Flowers in 1-few-flowered axillary cymes, on growth of the same year; [native tree of a wide variety of habitats] ..
..................................................................................................................................................... I. opaca var. opaca
Flowers in axillary clusters, on branches of the previous year; [alien shrub, rarely naturalized, especially in

SUDUIDAN GICAS] vvvvevieurietieieeieetesttete st etesttetesteesees st essessesstenseaseessesseenseeseessesssansesssessesseenseessensasssensenssensenns l. cornuta

2 Leaves with margins either entire, crenate, serrate, or with marginal spinose prickles < 1 mm long (the apex sometimes
mucronate, but not stiff and spinose).

4

Leaves crenate from base to apex, 0.5-4.5 cm long; calyx and corolla 4-lobed.

5 Fruits black; [alien shrub, rarely naturalized, especially in suburban areas] ..........cccceceevveveneenenncnne. l. crenata
5 Fruits red or yellow; [native shrub of the Coastal Plain, sometimes planted and naturalized elsewhere]............
......................................................................................................................................................... 1. vomitoria

Leaves entire, crenate (if so, only beyond the midpoint), serrate, or with marginal spinose prickles, 2-10 cm long;
calyx and corolla 4-lobed or 5-9-lobed; fruits red, yellow, or black.
6  Fruits black; calyx and corolla 5-9-lobed; leaves crenate near the tip or with a few marginal spinose prickles,
or entire, with dark punctate dots beneath.
7  Leaves 1.5-3x as long as wide, with a few, irregularly spaced, marginal spinose prickles (or commonly

entire), generally about 2-3 €M WIAE .....co.eevuirieriirieieiieeee e I. coriacea
7  Leaves 3-4x as long as wide, crenate in the apical 1/2 to 1/3 (or rarely entire), generally about 1 cm wide
(AlMOSt NEVET > 2 CIM WIAE@) ..uvieieniieiieieeiieie ettt ettt ettt et eaeete s et e b e et enbesseenbesneenseens l. glabra

6  Fruits red or yellow; calyx and corolla 4-lobed; leaves entire (or with spinose serrations), lacking dark
punctate dots beneath.

8  Leaves oblanceolate, oblong, or elliptic, 3-12 cm long, (8-) 15-40 mm wide, 2-4x as long as wide;
petioles (3-) 5-15 mm long; leaf apex acute, obtuse, or rounded; branchlets strongly ascending, most of
them forming an angle of <45 degrees to the branch............ccccoceeerieinieeriininennnee I. cassine var. cassine

8  Leaves lanceolate to narrowly oblong, 2-4 cm long, 3-8 mm wide, 3-7x as long as wide; petioles 1-3 (-5)
mm long; leaf apex acute to acuminate; branchlets ascending to spreading, most of them forming angles
greater than 45 degrees to the branch, and often at right angles ............cccooereieiiiiiniinenenne I. myrtifolia

1  Leaves membranous, deciduous.
9  Leaves entire, or nearly so; [of moist to wet sites, from WV northward] ..........cccccoeevevininineneniecieeeenenn [I. mucronata]
9  Leaves toothed; [collectively widespread in our area].

10

10

Leaves oblanceolate or obovate, broadest above the middle, 8-30 (-45) mm wide, narrowly cuneate basally, mostly

2-3x as long as wide.

11 Pedicels of fruits and pistillate flowers 2-6 mm long; pedicels of staminate flowers (2-) 4-8 (-16) mm long;
leaves mostly gray green, often revolute, especially toward the base; pubescence of the lower leaf surface
tomentose, primarily on or near the midrib; leaf margins rarely ciliate.

12 Leaves 2-4.8 cm long, 0.6-1.5 cm wide; fruits 4-5 mm in diameter; sepals usually ciliate; [plant
apparently endemic to the Suwanee River drainage of sc. GA and e. panhandle FL] ........c..cccccccceninne.
............................................................................................................................... I. decidua var. curtissii

12 Leaves 4.5-8.5 (-10) cm long, 1.5-3 cm wide; fruits (4-) 5-8 (-9) mm in diameter; sepals not ciliate;
[plant widespread in our area, in the Coastal Plain, Piedmont, and rarely Mountains of our area] .............
............................................................................................................................... I. decidua var. decidua

11 Pedicels of fruits and pistillate flowers (5.5-) 10-30 mm long; pedicels of staminate flowers (10-) 15-25 mm
long; leaves rarely revolute; pubescence of the lower leaf surface strigose, distributed on the surface; leaf
margins often ciliate.

13 Upper leaf surface with trichomes throughout; sepals ciliate; leaf blades entire to shallowly crenate ........
................................................................................................................................................. I. cuthbertii

13 Upper leaf surface glabrous, or with trichomes confined to the veins or their vicinity; sepals eciliate; leaf
blades crenate to diStINCLLY SEITALE........cerveueeirieeiieeiietei ettt b e ea e eee e 1. longipes

Leaves elliptic or ovate, broadest near the middle, (10-) 20-55 mm wide, rounded to broadly cuneate basally,

mostly 1-2.5x as long as wide.

14 Veins on undersurface of leaf blades reticulate, defining areoles; fruit surface dull; fruiting pedicels 6-14 mm
long (averaging about 10 mm); [of blackwater floodplains and clay-based Carolina bays of the Coastal Plain]
.................................................................................................................................................... I. amelanchier
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14 Veins on undersurface of leaf blades obscure, not defining areoles; fruit surface shiny; fruiting pedicels either
(8-) 10-30 mm long or 2-9 mm long (averaging either < 6 mm or > 15 mm long); [collectively of various
habitats, widespread in our area)].

15  Fruiting pedicels (8-) 10-30 mm long; fruit (7-) 8-12 mm in diameter, bright cherry-red; [of bogs and
very moist forests of the MOUNTAINS] .......c.evuiiieriirieiieieie ettt l. collina
15  Fruiting pedicels 2-9 mm long; fruit 5-9 (-12) mm in diameter, red to orange; [collectively of various
habitats, widespread in our area].
16 Nutlets (5-) 6-8 per fruit, smooth on the back; staminate flower clusters on peduncles 2-6 mm long;
pistillate flowers with entire corolla lobes; flowers mostly in axils of leaves on normal shoots.

17 Sepals glabrous (in flower or fruit), ACULE .......ooveveirieirieiieeeieeeeeeeee e I. laevigata

17 Sepals ciliate (in flower or fruit), ODtUSE ......cceveeieieiiiiieieeee e 1. verticillata

16 Nutlets 4-5 per fruit, with striate ridges on the curved back; staminate flower clusters sessile or very
short-peduncled (0-2 mm long); pistillate flowers with ciliate corolla lobes; flowers mostly in axils
of leaves on lateral short-shoots.

18 Leaves 2-9 (-10.5) cm long, elliptic to broadly ovate, often nearly round, the apex abruptly to
gradually acuminate, the marginal teeth usually inconspicuous; petioles of mature leaves
usually < 1 cm long; fruits 5-9 mm in diameter; plant a shrub to 6 m tall; [of the Coastal Plain,
Piedmont, and MOUNTAINS].........cociiuirrieieieeieriee ettt ettt re et ea s e e enas I. ambigua

18 Leaves 6-16 cm long (the largest, at least, > 8 cm long), narrowly to broadly ovate, the apex
long acuminate to attenuate, the marginal teeth rather coarse; petioles of mature leaves usually
> 1 cm long; fruits 9-12 mm in diameter; plant shrub or small tree to 10 m tall; [of the
Mountains and upper Piedmont]..........ccceviriiririeniinieieseeeeeeseee e |. montana

Auxiliary Key to Deciduous llex of Moist to Wet Habitats of the Mountains

[Note: trichotomous lead]

1 Fruits bright cherry-red, broader than long, (7-) 8-12 mm in diameter, borne on stalks 9-20 mm long, primarily in the axils
of leaves on spur shoots; bark of 2-3 year old twigs usually light tan; calyx (persistent on fruit) 4 (-5) lobed; nutlets 4 (-5)
per fruit, with bony white longitudinal striations on the back, the furrows between the striations very shallow if developed at
all; petiole with a deeply U- to V-shaped channel on its upper side (made by the decurrent leaf edges), with dark ascending
trichomes in the channel; leaves variable, but mostly 3-6 cm wide and about 1.5x as long as wide, usually abruptly short-
acuminate; [plant of bogs, seepages, streambanks, and (rarely) moist forests, mostly at high elevations] ................... 1. collina

1 Fruits duller red, longer than broad, 5-8 mm in diameter, borne on stalks 1-6 mm long, primarily in the axils of leaves on
spur shoots; bark of 2-3 year old twigs usually brown, gray, or purplish; calyx (persistent on fruit) 4-6 lobed; nutlets 4-6 per
fruit, with longitudinal ridges, the furrows between the ridges about as deep as the distance between the ridges; petiole with
U-shaped channel on its upper side, with white appressed trichomes in the channel; leaves variable, but mostly 3-7 cm wide
and about 2x as long, usually long-acuminate; [plant of moist forests and (rarely) bog edges].......c..coceovevvrircncnnee I. montana

1 Fruits duller red, longer than broad, 5-7 mm in diameter, borne on stalks 1-6 mm long, primarily in the axils of leaves on
normal shoots with elongate internodes; bark of 2-3 year old twigs usually brown, gray, or purplish; calyx (persistent on
fruit) (4-) 5-6 lobed; nutlets (4-) 5-6 per fruit, smooth and unmarked on the back; petiole nearly terete in cross-section (or
very shallowly channeled on the upper surface); leaves variable, but mostly 2-3.5 (-5) cm wide and about 2x as long, usually
merely acute; [plant of bogs and other Wetlands]...........ccooveeirieirieeceeeee e I. verticillata

llex ambigua (Michaux) Torrey, Carolina Holly. Cp, Pd, Mt (GA, NC, SC): sandy upland forests, dry slope forests, rarely
in pocosin ecotones in the fall-line sandhills region; uncommon (NC Watch List). April-June; August-September. Ne. NC, se.
TN, n. AR, and se. OK south to c. peninsular FL, s. MS, and se. TX; disjunct in the Sierra Madre Oriental and Chiapas, Mexico.
The various taxa that have been distinguished in this complex may have some merit, though a detailed study by Krakow (1989)
did not show a clear basis for their recognition. . buswellii Small, strictly of xeric habitats of the Coastal Plain from se. NC
southward, has the larger leaves 2-3.5 (-4) cm long and 0.7-1.7 (-2.5) cm wide. |. ambigua (sensu stricto) is distributed in the
Coastal Plain, Piedmont and low Mountains, and has more Coastal Plain and has leaves 3-9 (-10.5) cm long and 1.7-6 cm wide.
I. beadlei of the low Mountains and Piedmont has leaves 7-9 (-10.5) cm long and 2-6 cm wide. [= K, Z; = |. ambigua var.
ambigua — RAB, W, Y; > |. montana var. mollis (A. Gray) Britton — C, F; > |. montana var. beadlei (W.W. Ashe) Fernald — G;
> |. ambigua —S; > |. beadlei W.W. Ashe —S; > I. buswellii Small — S; > I. ambigua (Michaux) Torrey var. monticola (A. Gray)
Wunderlin & Poppleton — Y, misapplied; > I. beadlei var. laevis W.W. Ashe; > I. caroliniana Trelease ex Small; > I. mollis A.
Gray]

llex amelanchier M.A.Curtis ex Chapman, Sarvis Holly. Cp (GA, NC, SC): banks of blackwater creeks and rivers, clay-
based Carolina bays; rare (GA Special Concern, NC Rare, SC Rare). April-May; October-November. A Southeastern Coastal
Plain endemic: se. NC south to the FL Panhandle and west to se. LA (reports from se. VA appear to be based on confusion of
material). The fruits are sometimes persistent until the following spring; the species is perhaps most conspicuous in the winter,
when the dull red fruits can be easily seen. [=RAB, C, F, G, GW, K, S, Y, Z]

llex cassine Linnaeus var. cassine, Dahoon, Cassena. Cp (GA, NC, SC): blackwater stream swamps, pocosins, nearly
always in very acid peaty or sandy sites; rare (NC Watch List). May-June; October-November. Primarily a Southeastern Coastal
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Plain endemic: se. NC south to FL and west to se. TX; also in Cuba and Mexico. |. cassine var. cassine in our area is uniformly
rather narrow-leaved, in contrast to further south. Some populations in our area show intergradation with or poor differentiation
from I. myrtifolia, lending some credibility to their treatment as varieties. Var. latifolia Aiton occurs in FL. [=K; < |. cassine
var. cassine — RAB; < I. cassine — GW, S, Y]

llex collina Alexander, Long-stalked Holly. Mt (NC, VA): in peats of bogs and seepages, on banks of cold, high elevation
streams (less commonly on moist, rocky slopes in northern hardwood forests or mixed spruce-hardwood forests) at moderate to
high elevations (1100-1800m); rare (NC Threatened, VA Endangered). May-June; (August-) September-October. A Southern
Appalachian endemic: e. and c. WV, sw. VA, w. NC, and e. TN (Sevier County) (Boetsch & Nielsen 2003). The affinities of
this species are with llex montana and I. verticillata, not with Ilex (Nemopanthus) mucronata (Baas 1984). See Clark (1974) and
Boetsch & Nielsen (2003) for additional information about this species. I. collina often occurs with or in close proximity to the
similar |. montana and . verticillata; the long fruiting pedicels will separate fruiting plants readily. [= K; = Nemopanthus
collinus (Alexander) R.C. Clark — C, W; < I. longipes — F, G]

llex coriacea (Pursh) Chapman, Big Gallberry, Sweet Gallberry. Cp (GA, NC, SC, VA), Pd (GA): pocosins, more
restricted to wet, peaty sites than I. glabra; common (VA Rare). April-May; September-October. A Southeastern Coastal Plain
endemic: se. VA south to FL and west to e. TX. [=RAB, C, F, G, GW, K, S, Y]
*  llex cornuta Lindley, Chinese Holly, Burford Holly. Pd (NC): escaped into forests in suburban areas; rare, native of China.
Escaped from suburban plantings in AL, NC, and KY (Clark et al. 2005). [=K]
*  llex crenata Thunberg, Japanese Holly. Mt, Pd (NC): planted as a landscaping shrub, rarely escaped into forests in
suburban areas; rare, native of Japan. First reported for NC by Pittillo & Brown (1988). [=K]

llex cuthbertii Small, Cuthbert Holly. Cp, Pd (GA, SC): upland circumneutral woodlands and forests; rare (GA Special
Concern). Endemic to an area along the Fall Line in SC and adjacent GA (Krakow 1989). Perhaps best treated as a variety of |.
longipes, but the combination has not yet been made. [=K; >< |. cuthbertii — S (as to type, not as to range); = I. longipes var.
cuthbertii (Small) G.A. Krakow, in prep. — Z]

llex decidua Walter var. curtissii Fernald, Suwanee Possum-haw, Curtiss's Holly. Cp (GA): floodplains and moist forests
in the Suwanee River drainage; rare. Mid-March-mid-April; September-October. Apparently endemic to the Suwannee River
drainage of s. GA and n. FL. [=Z; <. decidua— GW, K, Y; = I. curtissii (Fernald) Small — S]

llex decidua Walter var. decidua, Possum-haw. Pd, Cp (GA, NC, SC, VA), Mt (GA): floodplain forests, less commonly on
mesic (or even dry), upland slopes; common. March-May; September-October. MD south to panhandle FL, west to TX on the
Coastal Plain, extending also to adjacent provinces (the Piedmont and rarely Mountains in our area), and extending north in the
interior to c. TN, w. KY, s. IL, c. MO, se. KS, and e. OK; also disjunct (as a variety) in the Sierra Madre Oriental of e. Mexico.
The Mexican material was recognized by Krakow (1989) at the varietal level, but has not been formally named; it is known from
a single collection from Nuevo Leon, Mexico. [= Z; < |. decidua var. decidua — RAB; < I. decidua—C, F, G, GW, K; > I.
decidua var. decidua — Y (also including I. cuthbertii)]

llex glabra (Linnaeus) A. Gray, Little Gallberry, Inkberry. Cp (GA, NC, SC, VA), Pd (GA, NC): savannas, pine flatwoods,
pocosin margins, swamps, primarily in wetlands, but extending upslope even into sandhills; common (rare in lower Piedmont).
May-June; September-November. Nova Scotia and ME south to FL, west to TX. [=RAB, C, F, G, GW, K, S, Y]

llex laevigata (Pursh) A. Gray, Smooth Winterberry. Cp (NC, SC, VA): pocosins, other wet, acidic sites, such as in small
blackwater stream swamps; uncommon. April-May; September-October. ME and NY south to SC, mostly near the coast. [=
RAB, C,F, G, GW, K, S]

llex longipes Chapman ex Trelease, Georgia Holly, Chapman's Holly. Pd (GA, NC, SC), Mt (GA): upland forests; rare
(NC Rare). April-May; September-October. Sc. NC, sc. TN (Chester, Wofford, & Kral 1997), and wc. AR south to panhandle
FL, s. MS, and se. TX. [= GW, K, S; = I. decidua var. longipes (Chapman ex Trelease) Ahles — RAB, Y; < I. longipes — F, G
(apparently also including I. collina); = I. longipes var. longipes — Z]

llex montana Torrey & A. Gray ex A. Gray, Mountain Holly. Mt (GA, NC, SC, VA), Pd (NC, VA): mesic forests, rarely
bogs or bog edges; common (uncommon in upper Piedmont). April-June; August-September. W. MA and w. NY south to n. GA
and n. AL, essentially an Appalachian endemic. The range of this species is sometimes stated or shown as broader, extending
into the Coastal Plain in our area, and as far south as n. FL, LA, and e. TX, but these reports are based on misidentifications,
primarily of the "beadlei" component of I. ambigua. [=K, Z; = |. ambigua var. montana (Torrey & A. Gray ex A. Gray) Ahles —
RAB; = |. montana var. montana — C, F, G; = |. monticola A. Gray — S; = |. ambigua var. monticola (A. Gray) Wunderlin &
Poppleton — W]

llex myrtifolia Walter, Myrtle Holly. Cp (GA, NC, SC): limesink (doline) ponds, wet savannas; uncommon. May-June;
October-November. A Southeastern Coastal Plain endemic: se. NC south to FL and west to e. LA. See I. cassine for comments
about these two taxa. [= GW, K, S, Y; = I. cassine var. myrtifolia (Walter) Sargent — RAB]

llex opaca Aiton var. opaca, American Holly, Christmas Holly. Cp, Pd, Mt (GA, NC, SC, VA): in a wide variety of
forests, ranging from xeric to wetland; common. April-June; September-October. Var. opaca is widespread in the southeastern
United States, ranging north (mostly near the coast from MD north) to MA. This is our only species that becomes a medium to
large tree. Var. arenicola (Ashe) Ashe is endemic to xeric sands of sand pine scrub in c. peninsular FL. [=GW, K, Y; <.
opaca—RAB, C, F, G, W; = |. opaca — S]

llex verticillata (Linnaeus) A. Gray, Winterberry. Mt, Pd, Cp (GA, NC, SC, VA): bogs, pocosins, swampy forests;
common. April-May; September-November. Widespread in e. North America. [= RAB, GW, K, S, W, Y; > |. verticillata var.
padifolia (Willdenow) Torrey & A. Gray ex S. Watson — C, F, G; > |. verticillata var. verticillata — C, F, G]

llex vomitoria Aiton, Yaupon. Cp (GA, NC, SC, VA), Pd (GA, *NC): maritime forests, other dry sandy forests; common
in the outer Coastal Plain, uncommon in VA, rare elsewhere, where probably introduced (VA Watch List). March-May;
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October-November. Widespread in the Southeastern United States, primarily on the Coastal Plain, from e. VA (from
Northampton County south) south to FL and west to se. TX. |. vomitoria from the Deep South often has much smaller leaves
than plants in our area. In NC and VA, yaupon is nearly restricted to maritime habitats, on the barrier islands and in a narrow
band on the mainland, in forests with substantial maritime influence. I. vomitoria is increasingly popular as an ornamental shrub,
and is persistent or establishing in suburban woodlands. [=RAB, C,F, G, GW, K, S, Y]

llex mucronata (Linnaeus) M. Powell, V. Savolainen, & S. Andrews, Nemopanthus. Bogs and moist, high-elevation forests.
Newfoundland west to Ontario and MN, south to MD, WV, OH, IN, and IL (and allegedly in VA, according to Fernald 1950). It
can be separated vegetatively from other hollies in the mountain regions of w. VA (I. montana, I. collina, I. opaca, and .
verticillata) by its smaller, narrower, entire (or nearly so) leaves, 2-5 (-6) cm long, 1-2.5 cm wide. Doubts as to the
distinctiveness of Nemopanthus from llex have now been unequivocally answered (Powell et al. 2000; Manen, Boulter, & Naciri-
Graven 2002). [=X; = Nemopanthus mucronatus (Linnaeus) Trelease — C, F, G, K]

Nemopanthus Rafinesque
(see llex)

ARALIACEAE A.L. de Jussieu 1789 (Ginseng Family)

A family of about 47 genera and 1325 species, trees, shrubs, vines, and rarely herbs, mainly tropical in distribution. Hydrocotyle
is more closely related to Araliaceae than to Apiaceae, and is transferred here (Chandler & Plunkett 2003). References: Frodin
& Govaerts (2003); Graham (1966); Smith (1944).

1 Plant a woody vine; [tribe SChEffIErEAE] ........c.iiiieiieee ettt Hedera
1 Plant an herb, shrub, or tree.
2 Leaves simple, peltate or cordate, roundish (if lobed, with 3-5 rounded lobes), 0.3-10 cm wide; rhizomatous, creeping
EIDIS ..ttt a ettt h et et a et h ek e e b et et en e Rt st be bt eR e be e et enteseeneeteebeeaenseneene Hydrocotyle
2 Leaves compound with 3-many leaflets (or simple and then with 5-7 pointed lobes in Kalopanax), > 10 cm wide; herbs,
shrubs, or trees; [tribe Aralieae].
3 Leaves simple, palmately I0DEd ..........cveiiuiiiiriiiiieieieeete ettt ettt seeaeereene e [Kalopanax]
3 Leaves compound
4 Leaves 2-3x compound, at least the final order of division pinnate; leaves either 1 from a subterranean stem
or 2-many, alternate on an aboveground stem; inflorescence compound, consisting of (2-) 3-many umbels,
either on a separate peduncle from the rhizome or in a terminal panicle or raceme; fruit purple or black..........

4 Leaves 1x palmately compound, leaflets 3-7; leaves 3-5 in a whorl at the summit of the stem (Panax) or
many, clustered on spur shoots (Eleutherococcus); inflorescence of a single, simple umbel borne terminally
on the stem; fruit red to yellow (Panax) or black (Eleutherococcus).

5  Plant a shrub, with prickles; fruit black..........cccccoviviriiviirieiiieicecceeeeeee e [Eleutherococcus]
5 Plant an herb, lacking prickles; fruit red or yellow Panax

Aralia Linnaeus (Aralia)

A genus of about 30-70 species, herbs, shrubs, vines, and trees, primarily of e. North America, e. Asia, and se. Asia. Wen (1998)
has suggested that A. nudicaulis may need to be removed from the genus Aralia in order to maintain both Aralia and Panax as
monophyletic genera. References: Smith (1982)=Z; Wen et al. (1998); Wen (1993); Wen (1998); Smith (1944)=Y; Frodin &
Govaerts (2003)=X.

1 Plant a shrub or small tree, 3-6 (-10) m tall, definitely woody; stem armed throughout with prickles, those on the stem stout,
broad-based, and distributed to the summit of the stem; leaves usually armed with prickles on the axes and the main veins;
[section DIMOFPNANTAUS] ......cviveiieiiieteietetet ettt ettt ettt ettt ettt et e e b et e b ete b esastebeseesese s esesseseseeseseesesenns A. spinosa

1  Plant an acaulescent herb or stout, suffruticose herb, not at all to somewhat woody at the base; stem unarmed (or in A.
hispida bristly with thin prickles on the lower stem only); leaves unarmed.

2 Plant an acaulescent herb, the solitary leaf and scapose inflorescence arising from a subterranean rhizome;
inflorescence a raceme of (2-) 3 (-7) umbels; [section NANGE] .........ccoevivviieieieieiiitiieeeee e A. nudicaulis
2 Plant a caulescent herb, the leaves several and alternate, the inflorescence terminal on the leafy stem; inflorescence a
raceme or panicle of (2-) 5-many umbels.
3 Stem bristly toward its base; inflorescence a raceme or weak panicle of (2-) 5-25 umbels; [section Hispidae] .........
.................................................................................................................................................................... A. hispida
3 Stem unarmed; inflorescence a compound panicle of 15-many umbels; [section Aralia] A. racemosa
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Aralia hispida Ventenat, Bristly Sarsaparilla. Mt (NC?, VA): rocky woodlands, cliffs, and clearings, primarily over acidic
rocks (such as quartzite, granite, and sandstone); rare (NC Watch List, VA Rare). June-August. Labrador and Newfoundland
west to Manitoba, south to w. VA, w. NC (?), WV, OH, IN, IL, and MN. This species appears to be strongly dependent on
disturbance, such as fire, appearing in great numbers following fire where previously rare or apparently absent. F and Y credit
this species to w. NC; the documentation is not known to me, and the species was not treated by RAB. Doug Rayner (pers. com.
2002) reports a site record of it in Polk County, NC. [=C,F,G,K, S, W, X, Y, Z]

Aralia nudicaulis Linnacus, Wild Sarsaparilla. Mt (GA, NC, SC, VA), Pd (NC, VA), Cp (VA): upland forests and
woodlands, rocky places, most typically in rather dry places, such as ridgetop forests; common (uncommon in Piedmont, rare in
Coastal Plain) (GA Special Concern). May-July. Labrador and Newfoundland west to British Columbia, south to e. VA, c. NC,
ne. GA, w. TN, IL, MO, NE, CO, and ID. [=RAB, C,F, G, K, S, W, X, Y, Z]

Aralia racemosa Linnaeus, Spikenard, Hungry-root. Mt (GA, NC, SC, VA), Pd (NC, VA), Cp (VA): rich woodlands, trail
margins and roadsides; uncommon (rare in Coastal Plain, locally common in Mountains of far sw. VA). June-August. New
Brunswick and Québec west to MN and SD, south to NC, n. GA, AL, MS, MO, and e. KS. The related A. bicrenata Wooton &
Standley (sometimes treated as a subspecies of A. racemosa) occurs in AZ, NM, TX, and n. Mexico. [=RAB, C, F, G, S, W, X,
Y, Z; = A. racemosa ssp. racemosa — K]

Aralia spinosa Linnaeus, Devil's-walking-stick, Hercules's-club, Prickly-ash. Cp, Pd, Mt (GA, NC, SC, VA): disturbed
pocosins and bottomlands, disturbed areas, moist to dry forests and woodlands; common. June-September. NJ west to s. IN, IL,
and IA, south to FL and e. TX. Smith (1982) discusses the juvenile (prickly) and adult (unarmed) leaf phases of A. spinosa. [=
RAB,C,F, G,GW, K, S, W, X, Y, Z]

Eleutherococcus Maximowicz (Fiveleaf Aralia)
A genus of about 38 species, shrubs, of e. Asia. References: Frodin & Govaerts (2003)=Z.

*  Eleutherococcus sieboldianus (Makino) Koidz., Fiveleaf Aralia, native to e. Asia, is reported as introduced and apparently
naturalized in Randolph County, WV, scattered locations in PA (Rhoads & Klein 1993), OH, and n. KY (Clark et al. 2005). [=
Z; < Eleutherococcus pentaphyllus (Siebold & Zuccarini) Nakai — K, misapplied; = Acanthopanax sieboldianus Makino]

Hedera Linnaeus (Ivy)

A genus of 5-15 species, vines, distributed from Mediterranean Europe west to e. Asia. References: Graham (1966)=Y; Stace
(1997)=Z; Staff of the Bailey Hortorium (1976)=X; Ackerfield & Wen (2002)=Q; Frodin & Govaerts (2003)=V.

Identification notes: The leaves of Hedera are dimorphic, sometimes confusing observers; "juvenile" leaves (those of the sterile
branches) are about as wide as long and (in H. helix) palmately 3-5-lobed, those of the fertile branches (uncommonly seen and
much less familiar) are obovate or elliptic.

1 Trichomes scale-like, 0.1-0.4 mm, those on the leaves, petioles, and young stems with rays fused basally for 1/4 to 1/2 their
length; juvenile leaves orbicular, little or not at all lobed, the larger 15-25 cm wide.........coeoveivenineneniecncncnee. H. colchica
1 Trichomes stellate, 0.5-1.0 mm, those on the leaves, petioles, and young stems with rays fused basally for < 1/8 their length;
juvenile leaves slightly to deeply lobed, the larger 5-15 cm wide.
2 Hairs of young stems, leaves, and petioles whitish, the rays erect (at a right angle to the leaf surface); juvenile leaves
usually < 8 cm wide, usually dark green and often also marbled with white, often lobed > ' the way to the base; [often
SEEONELY CHIMDING | ...veeitiitieiieiiee ettt ettt et ettt e bt e et e esee st e eate b e ensesseenbesseeneens H. helix var. helix
2 Hairs of young stems, leaves, and petioles yellowish-brown to rusty-brown, the rays not erect (parallel to the leaf
surface); juvenile leaves often > 8 cm wide, usually medium green (rarely also marbled with white), usually lobed < 2
the way to the base; [usually not CHIMDING]........ccoiirviriiieiiietieiiie ettt seeaeeeas H. hibernica

*  Hedera colchica (K. Koch) K. Koch, Persian Ivy. Pd (NC), Cp (SC): persistent after cultivation, perhaps not naturalized;
rare, introduced from the Caucasus. [=K, Q, V, X, Z]

*  Hedera helix Linnaeus var. helix, Common Ivy, English Ivy. Cp, Pd, Mt (GA, NC, SC, VA): persistent, established, and
spreading around old home sites, in suburban woodlands and waste areas; uncommon, native of Europe. June-July. Var. helix is
diploid, n = 24. Hundreds of cultivars, varying greatly in habit and leaf size, lobing, and marbling are grown; see for instance,
Staff of the Bailey Hortorium (1976) for a partial listing and brief descriptions. [=X, Y; < H. helix—RAB,C,F, G, K, S, W; =
H. helix ssp. helix-Q, V, Z]

*  Hedera hibernica (G. Kirchner) Carriére, Atlantic Ivy, Irish Ivy. Pd (NC, SC): persistent, established , and spreading
around old home sites, in suburban woodlands and waste areas; uncommon, native of Europe. June-July. Var. hibernica is
tetraploid, n = 48. [= Q, V; = H. helix Linnaeus var. hibernica G. Kirchner — X, Y; < H. helix—RAB, C, F, G, K, S, W; = H.
helix ssp. hibernica (G. Kirchner) D. McClint. — Z]
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Hydrocotyle Linnaeus (Water-pennywort)

A genus of about 130 species, herbs, cosmopolitan (especially Australia). Molecular analyses have clarified that the affinities of
Hydrocotyle lie with the Araliaceae rather than the Apiaceae (Downie et al. 1998; Chandler & Plunkett 2004). References:
Mathiuas & Constance (1945)=MC.

1 Leaves not peltate, a sinus extending to the attachment of the petiole.
2 Central leaf lobe notably more distinct than the other lobes (the sinuses on either side extending 1/3 to 3/4 of the way to
the petiolar attachment); stems and petioles fleshy ..........ccooeiveireirieiieee e H. ranunculoides
2 Central leaf lobe not more distinct than the other lobes (the sinuses on either side extending 1/10 to 1/4 the way to the
petiolar attachment); stems and petioles filiform.
3 Fruiting umbels on peduncles 1-3 mm long; leaves 10-50 mm wide; [native of bogs, spray cliffs, and other

WELLATIAS ] ...ttt ettt ettt ettt ettt et et e e et b et e bt e st e bt en e e b e en e e b e ent et e entenaeenbenteentennean H. americana
3 Fruiting umbels on peduncles 9-24 mm long; leaves 5-30 mm wide; [alien of lawns and other disturbed habitats].
4 Leaves 5-10bed, 15-30 MIM WIAC ....veiiviiieiiiiiece ettt eaeeeaee s H. bowlesioides
4 Leaves 7-10bed, 5-13 MM WIAE ....ooouiiiiiiiiiiieee ettt H. sibthorpioides
1 Leaves peltate, lacking a sinus extending to the attachment of the petiole.

5  Inflorescence umbellate; leaves 1-4 (=7) CIM WIE.......ocuiiuirriiiierieiiitictecteeee ettt ettt s easennas H. umbellata
5 Inflorescence verticillate or umbellate-verticillate (when first developing sometimes appearing merely umbellate);
leaves 1-15 cm wide.
6  Inflorescence compound, the main inflorescence axis with nodes which produce verticels or umbels of pedicellate
flowers, the inflorescence nodes also producing branches which themselves produce verticels or umbels of

flowers; leaves (1-) 4-15 CIM WIAE.......ccieviriiieierietiitietiteeee ettt ettt se s seebesreesene H. bonariensis
6 Inflorescence verticillate, all the flowers borne sessile or on pedicels on the unbranched inflorescence axis; leaves

1-6 cm wide.

7  Flowers and fruits pedicellate, the pedicels 1-10 MM 10N ......coovrieirieiriiiiieeieeceee e H. prolifera

7  Flowers and fruits sessile 01 SUDSESSIIE ... ..ccueiririiiiiiieeieee e H. verticillata

Hydrocotyle americana Linnaeus, American Water-pennywort. Mt (NC, VA), Pd (VA): bogs, marshes, seepages, cliffs
and ledges where wet by seepage or spray from waterfalls, sometimes roadside ditches; uncommon, rare south of VA (NC Watch
List, SC Rare). June-September. Widespread in ne. North America, south to w. NC, SC, e. and ¢. TN, and IN. [=RAB, C, G,
GW, K, MC, S, W]

Hydrocotyle bonariensis Lamarck, Dune Water-pennywort. Cp (GA, NC, SC, VA): dunes and moist sandy areas;
uncommon, rare in VA (VA Rare). April-September. Widespread in South and Central America, north in North America to the
Southeastern Coastal Plain, VA to FL and TX. [= RAB, GW, K, MC, S]

*  Hydrocotyle bowlesioides Mathias & Constance. Cp (GA): lawns; rare, introduced from South America. See Anderson
(1983) for discussion of the species' occurrence in Thomasville, Thomas Co. GA. [=K, MC; = H. sibthorpioides Lamarck var.
oedipoda O. Degener & Greenwood]

Hydrocotyle prolifera Kellogg. Cp (GA, NC, SC, VA): swamp forests, pools; uncommon. May-July. Widespread in
North, Central, and South America. [=K; = H. verticillata Thunberg var. triradiata (A. Richard) Fernald — RAB, C, G, GW,
MC; < H. verticillata var. verticillata — F, more broadly circumscribed; > H. australis Coulter & Rose — S; > H. canbyi Coulter
& Rose — S]

Hydrocotyle ranunculoides Linnaeus f., Swamp Water-pennywort. Cp (GA, NC, SC, VA), Mt, Pd (VA): stagnant to (less
commonly) swiftly flowing waters of swamps pools, backwaters, blackwater streams; common. April-July. Widespread in
North, Central, and South America. [= RAB, C, F, G, GW, K, MC, S, W]

*  Hydrocotyle sibthorpioides Lamarck, Lawn Water-pennywort. Pd, Cp (GA, NC, VA): lawns; rare, introduced from Asia
and Africa. March-September. Apparently becoming more common as a lawn weed. [= RAB, C, F, G, K, MC]

Hydrocotyle umbellata Linnaeus, Marsh Water-pennywort. Cp, Pd (GA, NC, SC, VA): moist areas; common (rare in
lower Piedmont only). April-September. Widespread in North, Central, and South America. [= RAB, C, F, G, GW, K, MC, S]

Hydrocotyle verticillata Thunberg. Cp (GA, NC, SC, VA), Pd (GA, SC): swamp forests, pools; uncommon. May-July.
Widespread in North, Central, and South America. [=S; = H. verticillata var. verticillata — RAB, C, G, GW, K, MC; < H.
verticillata var. verticillata — F, more broadly circumscribed]

Kalopanax Miquel 1863
A monotypic genus, a medium-sized trees, of e. Asia. References: Frodin & Govaerts (2003)=Z.
*  Kalopanax septemlobus (Thunberg ex A. Murray) Koidzumi, Castor Aralia. Introduced in ne. United States, apparently

naturalizing in s. MD and n. VA (Fort Belvoir, Fairfax County) (E. Wells, pers. comm.. 2006). [=K; > K. septemlobus ssp.
lutchuensis (Nakai) H. Ohashi — Z; > K. septemlobus ssp. septemlobus — Z; = Kalopanax pictus (Thunberg) Nakai]
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Panax Linnaeus (Ginseng)

Panax is a genus of ca. 14 species, herbs, 12 of e. Asia and 2 of e. North America. Wen & Zimmer (1996) and Choi & Wen
(2000) studied the phylogeny of Panax using molecular techniques. P. trifolius does not appear to be closely related to any of the
other species, and is interpreted as a basal component of the genus. P. quinquefolius is most closely related to P. ginseng C.A.
Meyer and P. japonicus C.A. Meyer. References: Smith (1944)=Z; Frodin & Govaerts (2003)=Y; Wen & Zimmer (1996); Choi
& Wen (2000).

1 Leaflets (3-) 5, petiolulate, the petiolules (0.7-) 1-2.5 cm long; larger leaflets 6-15 cm long, 3.5-7 cm wide, mostly about 2x

as long as wide, the apex acuminate; fruit bright red When 1ipe .........oceoveveirieinieeeeeeeeeee e P. quinquefolius
1 Leaflets 3 (-5), sessile or subsessile; larger leaflets 4-8 cm long, 0.5-2.5 cm wide, mostly about 3% as long as wide, the apex
obtuse to acute; fruit yellow-green WHemn FIPE .........ooirieieieiiiitieeeete ettt ee et ebe e e eneeneas P. trifolius

Panax quinquefolius Linnaeus, Ginseng, Sang, American Ginseng. Mt, Pd (GA, NC, SC, VA), Cp (GA, NC, VA): cove
forests, mesic hardwood forests, generally in nutrient-rich forests though tending to avoid the richest coves; uncommon (GA
Special Concern, NC Watch List/Special Concern, SC Rare, VA Watch List/Threatened). May-June; August-October. Québec
west to MN and SD, south to e. VA, e. NC, nc. SC, GA, c. AL, LA, and OK. P. quinquefolius is gathered in quantity throughout
its range for the herbal trade; most of the North American harvest is shipped to China, where it is prized for medicinal uses.
Dried roots command prices in excess of $500 per kilogram; in our area, "sang" is a multimillion dollar industry. Formerly
abundant and occurring in large populations, P. quinquefolius has been reduced in most of its range to small populations of
scattered individuals, a classic example of a "predator-prey" relationship. Collection and trade in ginseng is monitored and
regulated in most states. In NC, it is illegal for ginseng dealers to buy ginseng from collectors before September; this allows the
plants to mature fruits prior to collection. Schlessman (1985) discusses the floral biology of P. quinquefolius. [=RAB, C, F, G,
K, S, W.Y, Z]

Panax trifolius Linnaeus, Dwarf Ginseng. Mt (GA, NC, VA), Pd (NC, VA), Cp (VA): cove forests, bottomland forests,
other nutrient-rich forests; uncommon, rare south of VA (GA Special Concern, NC Rare). April-June; August-October. Nova
Scotia and Québec west to MN, south to PA, e. VA, ¢. NC, nc. GA, ec. TN, IN, and IA. [=RAB,C,F,G,K,S, W, Y, Z]

ARISTOLOCHIACEAE A. L. de Jussieu 1789 (Birthwort Family)

A family of about 6-12 genera and 600 species, vines, shrubs, and herbs, of tropical, subtropical, and warm temperate regions.
References: Barringer & Whittemore in FNA (1997); Ohi-Toma et al. (2006); Neinhuis et al. (2005); Huber in Kubitzki,
Rohwer, & Bittrich (1993).

1 Acaulescent herb; calyx tube straight, radially symmetrical; stamens 12; [subfamily Asaroideae].
2 Leaves deciduous, pUDESCENt, PAITEA ......ocueeieriiiieitieiierieetete ettt ettt ettt ettt et et et e bt st e bt ebesbe et e s bt ebesbeeneens Asarum
2 Leaves evergreen, glabrous, not paired .... Hexastylis
1 Twining vine or caulescent herb; calyx tube bent, bilaterally symmetrical; stamens 6; [subfamily Aristolochioideae, tribe
Aristochieae].
3 Woody, twining vine; leaves 8-35 cm wide; [subtribe 1SOtrematinae]...........cccccvevivvevieieieieiiecreeeeeee e Isotrema
3 Low, erect or ascending herb; leaves 0.7-6.5 cm wide.
4  Leaf blade as wide as long, or wider than long; leaf venation palmate; [subtribe Aristolochiinae] ...... [Aristolochia]
4  Leaf blade narrower than long; leaf venation pinnate; [subtribe Isotrematinge]..........cccccocereveveeieenennnnes Endodeca

Aristolochia Linnaeus (Birthwort)
(see Endodeca and Isotrema)

A genus of about 300 species, herbs and vines, once Endodeca, Isotrema, and Pararistolochia are excluded (Huber in Kubitzki
1993). Recent work has clarified that Aristolochia s.1. comprises 4 main clades, each of which is distinctive molecularly,
morphologically, and in karyotype. These can be (as here) recognized as genera, or alternatively as four subgenera, grouped into
two genera (Aristolochia including Pararistolochia, and Isotrema including Endodeca), as suggested by Ohi-Toma et al. (2006).
References: Barringer in FNA (1997); Ohi-Toma et al. (2006); Kelly & Gonzalez (2003); Huber in Kubitzki, Rohwer, & Bittrich
(1993).

*  Aristolochia clematitis Linnaeus, Birthwort, native of Europe, is naturalized in se. PA (Rhoads & Klein 1993) and MD
(Barringer in FNA 1997). [=C, FNA, K]

Asarum Linnaeus (Wild Ginger)
(see Hexastylis)
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See Hexastylis for discussion of generic limits. References: Whittemore, Mesler, & Lu in FNA (1997); Huber in Kubitzki,
Rohwer, & Bittrich (1993).

1 Calyx lobes 10-35 mm long, spreading to ascending from the base, acuminate to caudate, the tubular tips 4-20 mm long.......
..................................................................................................................................................... A. canadense var. canadense

1 Calyx lobes 5-10 (-12) mm long, strongly reflexed, often more-or-less appressed back against the calyx tube, acute or
acuminate, the tubular tips 0-4 MM LONE..........ccvevieiiiiiiiiieieeeeeeete ettt snes A. canadense var. reflexum

Asarum canadense Linnaeus var. canadense, Common Wild Ginger. Mt, Pd (GA, NC, SC, VA), Cp (NC, SC, VA): rich
deciduous forests in circumneutral soils; common (uncommon in Piedmont in NC and SC, uncommon in VA Coastal Plain, rare
in Coastal Plain in NC and SC). April-May. New Brunswick and Québec west to MN, south to NC, AL, and n. LA. The
varieties have often been ignored, but have some merit; they deserve further attention. A. canadense Linnaeus var. acuminatum
Ashe is alleged to differ in having long-caudate calyx lobes 15-35 mm long (vs. 10-25 mm long), the tubular portion 10-20 mm
long (vs. 4-10 mm long. [=C, G; < A. canadense — RAB, FNA, K, W; > A. canadense Linnaeus var. acuminatum Ashe — F; >
A. canadense var. ambiguum (Bicknell) Farwell — F; > A. canadense var. canadense — F; > A. canadense — S; > A. acuminatum
(Ashe) Bicknell — S; > A. rubrocinctum Peattie — S]

Asarum canadense Linnaeus var. reflexum (Bicknell) B.L. Robinson. Mt (NC, VA?): rich deciduous forests in
circumneutral soils; rare? April-May. CT west to s. Manitoba, south to w. NC, KY, and MO. [=C, F, G; < A. canadense —
RAB, FNA, K, W; = A. reflexum Bicknell — S]

Endodeca Rafinesque 1828 (Turpentine-root)

A genus of 2 (or more?) species, of eastern and sc. North America. This genus is morphologically distinctive within Aristolochia
(in the broad sense), and forms a clade with Isotrema distinctive from Aristolochia s.s. (Ohi-Toma et al. 2006). References:
Barringer in FNA (1997); Ohi-Toma et al. (2006); Kelly & Gonzalez (2003); Neinhuis et al. (2005); Huber in Kubitzki, Rohwer,
& Bittrich (1993).

Endodeca serpentaria (Linnaeus) Rafinesque, Turpentine-root, Virginia Snakeroot. Pd, Cp, Mt (GA, NC, SC, VA): dry to
mesic forests, perhaps more restricted to mesic situations over acidic substrate, ranging into drier situations over calcareous or
mafic substrates; common. May-June; June-July. CT and NY west to IL, MI, and MO, south to FL and TX. The tremendous
variation in this species needs further study. Plants with sparingly pubescent, thin-textured, linear to lanceolate leaves have been
called Aristolochia hastata. Plants with broadly ovate, densely pubescent leaves have been called Aristolochia convolvulacea.
These may represent merely morphologic extremes of a polymorphic complex; alternatively, some taxonomic recognition of such
plants as distinct from A. serpentaria may be warranted. [= Aristolochia serpentaria Linnacus — RAB, C, FNA, G, K, W; > A.
serpentaria var. hastata (Nuttall) Duchartre — F; > A. serpentaria var. serpentaria — F; > A. hastata Nuttall — S; > A.
convolvulacea Small — S; > A. serpentaria — S]

Hexastylis Rafinesque 1825 (Heartleaf)

A genus of 10 species, herbs, of se. North America. Barringer (1993) and Kelly (1997, 1998) have recently employed a broad
definition of Asarum, including Hexastylis. Over the last half-century various students of the group (emphasizing a range of
fields of evidence) have arrayed themselves for and against the recognition of Hexastylis as a genus distinct from Asarum. A
cladistic analysis (Kelly 1997, 1998) showed distinctive clades which could be interpreted as evidence for the recognition of
Hexastylis (including the Asian Heterotropa), though the author preferred to recognize 2 subgenera. I choose here to follow the
more traditional (at least in our area) separation of Hexastylis from Asarum, until and unless stronger evidence is presented for
their combination. Electrophoretic and morphologic studies currently in progress validate the taxonomy presented, insofar as
results are available (R. Wyatt, pers. comm.). References: Whittemore & Gaddy in FNA (1997); Gaddy (1987a)=Z; Blomquist
(1957)=Y; Barringer (1993)=X; Gaddy (1987b); Gaddy (1986); Gaddy in Wofford (1989); Sugawara (1987); Huber in Kubitzki,
Rohwer, & Bittrich (1993). Key adapted from FNA, Gaddy in Wofford (1989), and Gaddy (1987a).

Identification notes: A difficult genus, Hexastylis is made more frustrating by the fact that nearly all diagnostic features relate
to the shape and size of the fleshy and brittle calyx — characters which are difficult to describe and are largely lost when
specimens are pressed. The difficulty of identifying herbarium specimens has sometimes been (apparently) used as a justification
for reducing (often drastically, as in C) the number of taxa recognized. To those familiar with this genus in the field, however,
the taxa here recognized form geographically distinctive populations. Size and (to a lesser degree) shape of individual flowers
show considerable variation and can be altered by environmental factors; individual flowers or plants can be difficult to identify
if taken out of context. Populations, however, are readily identifiable. The photograph (Figure 1) in Gaddy (1987a) of the
flowers of all species other than H. arifolia and H. speciosa is highly recommended as an aid to identification.

1 Style extension bifid to stigma; leaves triangular to ovate-sagittate or subhastate, portions of the sides of nearly all leaves
straight or concave; leaves mottled, the paler areas between the veins.



ARISTOLOCHIACEAE 117

2 Calyx abruptly contracted near the middle, the lower portion narrowly cuplike, abruptly expanded into a much broader
upper half; calyx tube with internal raised reticulations; calyx lobes spreading; [endemic near Montgomery, AL]...........
....................................................................................................................................................................... [H. speciosa]

2 Calyx gradually contracted to a smooth waist just below the calyx lobes; calyx tube smooth internally; calyx lobes
spreading or erect; [collectively widespread in our area].

3 Calyx lobes erect, 2-4 mm long, 2-4 mm wide at base; [of the Mountains westward].............. H. arifolia var. ruthii
3 Calyx lobes spreading, 2.5-8 mm long, 3-9 mm wide at base; [of the Coastal Plain, Piedmont, and eastern
Mountains].
4 Calyx tube 13-18 mm long, 6-10 mm wide; [of the Coastal Plain, Piedmont, and Mountains of s. VA, NC,
SC, GA, and westward through AL and MS t0 s€. LA] ...ecoiieiieieiieeieeieeceeieine H. arifolia var. arifolia
4 Calyx tube 20-25 mm long, 10-12 mm wide; [of the lower Gulf Coastal Plain, of sw. GA, FL Panhandle, s.
AL, $. MS, and S€. LA ...oiouieiieeeiieteeeeeteeee ettt ettt ettt e H. arifolia var. callifolia

1 Style extension notched or divided at the apex, not bifid to the stigma; leaves rounded, with cordate base, all portions of the
sides of the leaves convex; leaves mottled or unmottled, if mottled, the paler areas along the veins.
5 Inner surface of calyx lobes pilose with whitish hairs; plant rhizomatous, the rhizomes long-creeping.............. H. lewisii
5 Inner surface of calyx lobes puberulent; plant clumped or short-creeping.
6  Calyx tube cylindrical to narrowly cylindro-urceolate.
7  Calyx tube cylindrical to narrowly cylindro-urceolate; calyx lobes 2-4 mm long, erect to slightly spreading....
......................................................................................................................................................... H. virginica
7  Calyx tube cylindrical, calyx lobes 4-15 mm long, moderately spreading to reflexed.
8  Calyx tube longer than wide.
9  Calyx tube orifice 8-12 mm wide; floral opening > 1/2 the lobe length; calyx lobes 6-17 mm wide;

ovary superior; leaves typically not variegated .............cceeveieiviirierieieieineceeeeenn H. heterophylla
9  Calyx tube 4-8 mm wide; floral opening < 1/2 the lobe length; calyx lobes 4-7 mm wide; ovary
half-inferior; leaves typically variegated ..........ocevirveerieieirieiieeeeeeee s H. naniflora
8  Calyx tube about as wide as long (at widest point) or wider than long, flared.
10 Tube about as wide as long; opening width < the lobe length............cccecveiiinineinns H. heterophylla
10 Tube wider at flare than long; opening width > the lobe length ...........ccccoceviniiiniinnen, H. minor

6  Calyx tube broadly urceolate-campanulate or rhombic-ovate (broadest near the middle).
11 Calyx tube urceolate-campanulate; calyx lobes 10-22 mm wide at base.
12 Leaves scattered along the length of the rhizome; [of Coastal Plain and lower Piedmont of GA and AL].
.................................................................................................................... H. shuttleworthii var. harperi
12 Leaves clustered at the tip of the rhizome; [of the Mountains and upper Piedmont of VA, NC, SC, and

GAT oottt H. shuttleworthii var. shuttleworthii

11 Calyx tube thombic-ovate (broadest near the middle); calyx lobes 3-8 mm wide at base.
13 Internal ridged reticulation an open network raised < 1 mm or absent...........cccceeceeveerercienenne H. contracta
13 Internal ridged reticulation a close network raised 1.5-2 mm.........cccooeviereiiniiineneee. H. rhombiformis

Hexastylis arifolia (Michaux) Small var. arifolia, Little Brown Jug, Arrowleaf Heartleaf. Pd, Cp, Mt (GA, NC, SC, VA):
dry to mesic deciduous forests; common (VA Watch List). March-May. Se. VA, sw. VA, se. TN, and n. AL south to Panhandle
FL, s. MS, and se. LA, primarily on the Coastal Plain and Piedmont. [= C, FNA, K, W, Y, Z; < H. arifolia — RAB; = Asarum
arifolium Michaux — F; = H. arifolia — G, S; = Asarum arifolium var. arifolium — X]

Hexastylis arifolia (Michaux) Small var. callifolia (Small) Blomquist. Cp (GA): mesic forests; rare. March-May. Sw. GA
west to se. LA, in the lower East Gulf Coastal Plain. [= FNA, K, Y, Z; = H. callifolia (Small) Small — S; = Asarum callifolium
Small; = Asarum arifolium Michaux var. callifolium (Small) Barringer — X]

Hexastylis arifolia (Michaux) Small var. ruthii (Ashe) Blomquist, Appalachian Little Brown Jug. Mt (GA, NC, VA):
upland forests, ultramafic outcrop barrens; uncommon (VA Watch List). March-June. A Southern Appalachian endemic: sw.
VA, se. KY, w. NC, e. TN, n. AL, and n. GA. Perhaps warranting species status. At the Buck Creek olivine barren (Clay
County, NC) this species carpets several hundred hectares, in association with Packera paupercula var. appalachiana,
Thalictrum macrostylum, and Sporobolus heterolepis. [= C, FNA, K, W, Y, Z; < H. arifolia — RAB; = Asarum ruthii Ashe — F;
= H. ruthii (Ashe) Small — G, S; = Asarum arifolium var. ruthii (Ashe) Barringer — X]

Hexastylis contracta Blomquist, Mountain Heartleaf. Mt (NC, VA): on acidic soils in deciduous forests with Kalmia
latifolia and Rhododendron maximum; rare (US Species of Concern, NC Endangered). May-June. Endemic to the Cumberland
Plateau of TN (Chester, Wofford, & Kral 1997) and KY, with a few disjunct populations in the Blue Ridge of NC and in the
Ridge and Valley of sw. VA (Washington County) (J. Townsend, pers.comm. 2006). [=RAB, FNA, K, W, Y, Z; < H. virginica
— C; < Asarum contractum (Blomquist) Barringer — X (also see H. rhombiformis)]

Hexastylis heterophylla (Ashe) Small, Variable-leaf Heartleaf. Mt (GA, NC, SC, VA), Pd (NC, SC, VA): slopes and bluffs
in xeric to mesic forests, usually associated with Kalmia latifolia; common. March-late May. A broad Southern Appalachian
endemic: w. VA and WV south through e. KY, ne. TN, and w. NC to nw. SC, n. GA, and n. AL. [=RAB, FNA,K,S, W, Y, Z;
< H. virginicum — C; < Asarum virginicum Linnaeus — F, G]

Hexastylis lewisii (Fernald) Blomquist & Oosting, Lewis's Heartleaf. Pd, Cp (NC, VA): upland forests (pine or oak),
pocosin ecotones; rare (NC Rare, VA Watch List). April-May. Endemic to the Piedmont of VA and the Piedmont and Coastal
Plain of NC. [=RAB, FNA, K, Y, Z; < H. shuttleworthii — C; = Asarum lewisii Fernald — F]
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Hexastylis minor (Ashe) Blomquist, Little Heartleaf. Pd (NC, SC, VA), Mt (VA), Cp (NC): upland or moist forests,
pocosin margins; common (VA Watch List). February-May. Endemic to the Piedmont and adjacent Coastal Plain and
Mountains of nc. VA, NC, and nc. SC. The pocosin ecotone plants of the Sandhills are under study by Gaddy and may be
recognized as a separate taxon. [= RAB, FNA, K, W, Z; < Asarum virginicum Linnaeus — F; < H. virginica — C, G; = Asarum
minus Ashe; = Hexastylis minus — Y, a grammatical error]

Hexastylis naniflora Blomquist, Dwarf-flower Heartleaf. Pd (NC, SC): acidic, sandy loam on bluffs and ravines in
deciduous forests, frequently associated with Kalmia latifolia; rare (US Threatened, NC Endangered, SC Rare). March-June.
Endemic to the upper Piedmont of s. NC and n. SC. [= RAB, FNA, K, W, Y, Z; < H. virginica — C]

Hexastylis rhombiformis Gaddy, French Broad Heartleaf. Mt (NC, SC): in deciduous forests on sandy river bluffs or in
ravines with Kalmia latifolia and Rhododendron maximum; rare (US Species of Concern, NC Rare). Late March-June. Endemic
to the southern Blue Ridge of NC and SC, known only from Henderson, Polk, Buncombe, and Transylvania counties. Following
Gaddy's (1986) naming of this species, Barringer (1993) considered the species merely a form of Asarum contractum, but
electrophoretic and morphologic studies indicate that it is distinct from H. contracta, and more closely related to H. virginica
(Murrell et al. 1998; R. Wyatt, pers. comm.). [=FNA, K, W, Z; < Asarum contractum (Blomquist) Barringer — X]

Hexastylis shuttleworthii (Britten & Baker f.) Small var. harperi Gaddy, Harper's Heartleaf. Cp, Pd (GA): bogs, acid
hammocks; rare (GA Special Concern). C. GA, c. AL, and ne. MS, south and west of (and allopatric from) var. shuttleworthii
(Gaddy 1987b); it approaches SC and should be sought there. [= FNA, K, Z; < H. shuttleworthii — S; = Asarum shuttleworthii
Britten & Baker f. var. harperi (Gaddy) Barringer — X]

Hexastylis shuttleworthii (Britten & Baker f.) Small var. shuttleworthii, Large-flower Heartleaf. Mt (GA, NC, SC, VA), Pd
(GA, VA): acidic soils in deciduous and deciduous-coniferous forests, often along creeks under Rhododendron maximum;
uncommon (VA Rare). May-July. Endemic to the Southern Appalachians: w. VA south through w. NC and e. TN to nw. SC, n.
GA, and ne. AL. [=FNA, K, Z; < H. shuttleworthii — RAB, G, S, W, Y; < H. shuttleworthii — C (also see H. lewisii); < Asarum
shuttleworthii Britten & Baker — F; = Asarum shuttleworthii var. shuttleworthii — X]

Hexastylis virginica (Linnaeus) Small, Virginia Heartleaf. Cp (NC, SC, VA), Pd (NC, VA), Mt (GA, NC, VA): upland
forests; common (uncommon in Mountains). April-June. A relatively widespread species, occurring throughout NC and VA,
extending west into WV, e. KY, and ne. TN (Chester, Wofford, & Kral 1997). H. memmingeri, a doubtful taxon close to H.
virginica, with the calyx very small (< 1.5 cm long), narrowly cylindro-urceolate, and the calyx lobes very short (ca. 2 mm long)
will key here. Gaddy does not recognize it, considering it a small form of H. virginica, but it may warrant varietal rank. It is
known from NC, VA, and WV, in the Piedmont and Mountains. [= RAB, FNA, K, W, Y, Z; < H. virginica — C (also see H.
contracta, H. heterophylla, H. minor, and H. naniflora); >< Asarum virginicum Linnaeus — F (also see H. heterophylla and H.
minor); > Asarum memmingeri Ashe — F; < H. virginica — G; > H. virginica — S; > H. memmingeri (Ashe) Small — S]

Hexastylis speciosa R.M. Harper. Endemic to a small area in central AL (Autauga, Chilton, and Elmore counties, north of
Montgomery). [=FNA, K, S, Y, Z; = Asarum speciosum (R.M. Harper) Barringer — X]
Isotrema Rafinesque 1819 (Dutchman's-pipe)

A genus of about 50 species, of temperate and tropical Asia, se. North America, and Central America. References: Barringer in
FNA (1997); Ohi-Toma et al. (2006); Kelly & Gonzalez (2003); Huber in Kubitzki, Rohwer, & Bittrich (1993).

1 Plant nearly glabrous; leaves abruptly pointed; calyx purple or brown; [of the Mountains]...........ccccecevereennne. A. macrophylla
1  Plant soft pubescent; leaves blunt; calyx yellow, with a purple mouth; [largely of west or south of the Appalachians, also
locally spread from CUIIVATION] ....cc.eiiiriiiieieeietee ettt ettt b et bt s bt et sbeebesbeeneens A. tomentosa

Isotrema macrophylla (Lamarck) C.F. Reed, Pipevine, Dutchman's-pipe. Mt (GA, NC, SC, VA): cove forests and other
mesic mountain forests; common. May-June; August-September. A southern-central Appalachian endemic: sw. PA to c. TN
and n. GA. [= Aristolochia macrophylla Lamarck — RAB, C, FNA, K, S, W; = A. durior Hill - F, G]

Isotrema tomentosa (Sims) C.F. Reed, Woolly Dutchman's-pipe, Pipevine. Cp (GA, SC), Mt* (NC*) {VA}: floodplain
forests, disturbed areas; uncommon, native in GA and SC, apparently introduced only in NC (SC Rare). S. IN, s. MO, and se.
OK, south to sw. GA, Panhandle FL, and TX. FNA also reports that it is escaped in VA. [= Aristolochia tomentosa Sims —
RAB, C, F, FNA, G, GW, K, S]

ASCLEPIADACEAE
(see APOCYNACEAE)

ASTERACEAE Dumortier 1822 or COMPOSITAE Giseke 1792 (Aster Family)

A family of about 1500-1600 genera and 20,000-25,000 species, shrubs, herbs, trees, and vines, cosmopolitan. References:
Cronquist (1980)=SE throughout family treatment.
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Acanthospermum Schrank 1820 (Paraguay Bur)

A genus of about 6 species, herbs, of tropical America. References: Strother in FNA (2006c); Cronquist (1980)=SE.

1 Stems prostrate and rooting at the nodes; bur 7-9 mm long, slightly compressed, strongly 5-7-ribbed...................... A. australe
1 Stems erect; bur 2-6 mm long, obviously compressed, obscurely ribbed or 3-ribbed.
2 Leaves (2-) 4-12 (-15) cm long, sessile or subsessile; bur with prickles on all surface...........ccovveeveerieennnee A. hispidum
2 Leaves 1-3 (-4.5) cm long, petiolate, the petiole 4-18 mm long; bur unarmed or nearly so on the side faces, the prickles
along the ribs and around the P .......ecveeirieiieeee ettt eaens A. humile

*  Acanthospermum australe (Loefling) Kuntze, Paraguay Bur, Sheep Bur. Cp (GA, NC, SC, VA), Pd (GA, NC, SC), Mt
(SC): disturbed areas; common (rare in VA), introduced from South America. May-November. [=RAB, C, F, FNA, G, K, S,
SE]

*  Acanthospermum hispidum Augustin de Candolle. Cp (GA, SC): disturbed areas, gardens; uncommon, introduced from n.
South America. July-November. First reported from South Carolina by Hill & Horn (1997). [=FNA, K, S, SE]

*  Acanthospermum humile (Sw.) Augustin de Candolle, Low Starbur. Cp (SC): disturbed areas; rare, introduced from the
West Indies. Reported for SC by Nelson (2003). [= FNA, K, S, SE; = Melampodium humile Swartz]

Achillea Linnaeus (Yarrow)

A genus of about 115 species, herbs, primarily Eurasian. References: Cronquist (1980)=SE; Arriagada & Miller (1997)=Z;
Trock in FNA (2006a).

1 Leaves pinnately dissected into liNEAr SEZMENTS ........corveuirieuiieieieteiirieieietes ettt seesesesesseseeeseneenas A. millefolium
1 Leaves Serrate t0 AlMOST ©NIEITE . .......c.eeuiitiiieieieie ettt eete et ettt eteete b et eteeseeteebe st enseseeseeseesessessensenseneeneeseesessanseneeneas [A. ptarmica]

Achillea millefolium Linnaeus, Yarrow, Thousandleaf. Mt, Pd, Cp (GA, NC, SC, VA): grassy balds, roadsides, disturbed
areas; common. April-November. Circumboreal (as here broadly treated). A taxonomically very complex entity, with races of
different ploidies, introduced and native genotypes in e. North America. It would be desirable to treat the variation, but a
workable treatment has not yet been produced. [= RAB, FNA, SE; > A. millefolium ssp. millefolium — C, G; > A. millefolium
ssp. lanulosa (Nuttall) Piper — C, G, W; > A. lanulosa Nuttall — F, Z; > A. millefolium — F, Z; > A. millefolium var. millefolium —
K; > A. millefolium var. occidentalis de Candolle — K]

*  Achillea ptarmica Linnaeus, Sneezeweed, Sneezewort, native of Eurasia, is naturalized south to WV and scattered sites in
PA (Rhoads & Klein 1993). [=C, F, FNA, G, K, Z]

Acmella L.C. Richard ex Persoon (Spotflower)

A genus of about 30 species, herbs, primarily of tropical distribution. References: Jansen (1985)=Z; Strother in FNA (2006c¢);
Cronquist (1980)=SE.

I HEAAS AISCOIA .. eeuieiitieteete ettt ettt ettt s e et e bt et et et en e es e et e es e eseeb e b ensemteseeseeseebe s enseneeneeneebeebeesenbeneenean A. pusilla
1  Heads radiate.
2 Leaves linear to lanceolate; petioles 2-4.5 mm long; outer series of phyllaries narrowly to broadly ovate, the apex acute
............................................................................................................................................................................. A. pusilla
2 Leaves narrowly to broadly ovate; petioles (3-) 5-43 mm long; outer series of phyllaries lanceolate, the apex acuminate
............................................................................................................................................................................. A. repens

*  Acmella pusilla (Hooker & Arnott) R.K. Jansen, Argentine Spotflower. Cp (GA, NC, SC): disturbed areas (especially
around old seaports); rare, native of South America. May-September. Known from scattered locations in the se. United States
(NC, SC, GA, FL), associated with old seaports, such as Wilmington, NC and Savannah, GA, and perhaps not well-established.
[=FNA, K, Z]

Acmella repens (Walter) L.C. Richard in Persoon, Creeping Spotflower. Cp (GA, NC, SC), Pd (NC, SC): floating
vegetation mats, roadsides, streambanks, other moist, open, habitats; rare (NC Watch List). July-December. Se. NC south to s.
FL, west to e. TX, north in the Mississippi Embayment to w. TN and s. MO. Jansen (1985) treats this as var. repens of A.
oppositifolia, the typic var. oppositifolia widely distributed from c. Mexico south through Central America into n. South
America, stating that var. repens "can be easily separated from var. oppositifolia by its lanceolate, acuminate phyllaries and short
double hairs on the achene margins." Jansen also states that "four factors have caused extreme difficulties in delimiting taxa at
the specific and infraspecific level within this group: very close morphological similarity; polyploidy; hybridization, especially
between different ploidy levels; and asexual reproduction.”" In his more statistical taxonomic analyses, his var. repens (4X, and
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the only taxon out of 39 native to North America) separates rather well from A. oppositifolia (2X - 6X). Given the morphological
distinctiveness and substantial allopatry of the two taxa, I prefer not to associate this taxon as a variety of the complex A.
oppositifolia. [= FNA; = Spilanthes americana (Mutis ex Linnaeus f.) Hieronymus var. repens (Walter) A.H. Moore — RAB, F;
< Spilanthes americana — C, G, GW, S, SE; = Acmella oppositifolia (Lamarck) R.K. Jansen var. repens (Walter) R.K. Jansen —
K, Z]

Acroptilon Cassini 1827 (Russian Knapweed)

A monotypic genus, native of Eurasia. References: Keil in FNA (2006a).
*  Acroptilon repens (Linnaeus) de Candolle. (VA). Reported for VA in FNA. [= FNA, K; = Centaurea repens Linnaeus —
C,F, G]

Ageratina Spach (Milk-poison, White Snakeroot)
A genus of about 250-290 species, American. The separation of Ageratina from Eupatorium is controversial, but now appears
clearly warranted, on morphological, karyological, and molecular grounds. References: Nesom in FNA (2006¢); Clewell &
Wooten (1971)=Z; Cronquist (1980)=SE. Key based in part on Z and SE.
1 Leaves subcoriaceous in texture; leaves crenate or crenate-serrate; leaf blades 3-7 (-10) cm long, 2-5 cm wide; [primarily of

xeric or submesic sites].
2 Larger leaf blades >5x as long as the petiole; leaf margins crenate; corolla lobes densely long-pubescent; achenes

glabrous; [Widespread i OUE QTEAT ......c.ceveuietiitirieieietieteete ettt ettt eae ettt et et es e ste b ebe st e beneeneenes A. aromatica
2 Larger leaf blades (1-) 2-4x as long as the petiole; leaf margins crenate, dentate, or incised; corolla lobes glabrous or
sparsely short-pubescent; achenes usually short-pubescent, at least near the apex; [of e. GA southward] ....... A. jucunda

1  Leaves membranaceous in texture; leaves serrate or coarsely dentate; leaf blades 6-18 cm long, 3-12 cm wide (at least the
larger on a given plant usually more 8 cm long); [primarily of mesic sites].
3 Leaves delicately membranaceous, coarsely dentate; larger leaf blades 1.0-1.4x as long as the petiole; [of seepage and
waterfall splash zones associated with sandstone rockhouses and cliff bases]..........c..ccccovverveeennnenn. [A. luciae-brauniae]
3 Leaves membranaceous, of a "typical" herbaceous character, coarsely serrate; larger leaf blades 1.4-5x as long as the
petiole; [of a wide variety of mesic habitats, especially moist forests and forest openings].
4 Phyllaries mostly 3-5 mm long, acute (to obtuse); heads with (9-) 12-25 flowers; leaves deltoid to ovate (the base
generally broadly cuneate); heads arranged in open corymbs; [widespread in our areaj ........coceeeeveeveeniercieneneennennes
........................................................................................................................................... A. altissima var. altissima
4  Phyllaries mostly 5-7 mm long, cuspidate-acuminate; heads with (15-) 20-34 flowers; leaves generally deltoid (the
base generally subcordate or truncate); heads arranged in dense corymbs; [of moderate to high elevation forests
and openings, in the Mountains and upper Piedmont] ...........ccceeevievenieninienieneeiee A. altissima var roanensis

Ageratina altissima King & H.E. Robinson var. altissima, Common White Snakeroot, Common Milk-poison. Mt, Pd, Cp
(GA, NC, SC, VA): moist forests, such as cove forests; common (uncommon in Coastal Plain). Late July-October. A. altissima
var. altissima ranges from Québec west to se. ND, south to Panhandle Florida and c¢. TX. Var. angustata (A. Gray) Clewell &
Wooten ranges from IL and e. KS south to LA and c. TX. This species has been shown to be the cause of the "milk sickness" of
pioneer days; the plants contain a poison which is transmissable to humans through cow milk. [=FNA, K; < Eupatorium
rugosum Houttuyn — RAB, G, W; = E. rugosum Houttuyn var. rugosum — C, SE; > E. rugosum var. rugosum — F; > E. rugosum
var. chlorolepis Fernald — F; > E. rugosum var. tomentellum (B.L. Robinson) Blake — F; = Eupatorium urticifolium Reichard — S;
< A. altissima var. altissima (also see A. luciae-brauniae) — Z]

Ageratina altissima King & H.E. Robinson var. roanensis (Small) Clewell & Wooten, Appalachian White Snakeroot,
Appalachian Milk-poison. Mt (GA, NC, SC, VA): moist forests, often abundant at high elevations; common. August-October.
This variety is endemic to moderate to high elevations of the Southern Appalachians, from nw. VA south to w. SC, n. GA, e. TN,
e. KY, and probably nw. AL. [=FNA, K, Z; < Eupatorium rugosum Houttuyn — RAB, G, W; = Eupatorium rugosum var.
roanense (Small) Fernald — C, F, SE; = Eupatorium roanensis Small — S]

Ageratina aromatica (Linnaeus) Spach, Small-leaved White Snakeroot, Wild-hoarhound. Cp, Pd, Mt (GA, NC, SC, VA):
woodlands and forests, usually xeric, and often fire-maintained, also woodland edges; common (uncommon in Piedmont and
Mountains). Late August-October. Widespread in e. North America. Two varieties have been delineated, both of them
occurring in our area. Var. incisa (A. Gray) C.F. Reed is described as differing from var. aromatica in having the leaves cuneate
(vs. truncate to rounded), acuminate (vs. acute), sharply toothed (vs. bluntly toothed, thin in texture (vs. thick), and the petioles
slender and 0.5-2 cm long (vs. less slender and 0.1-1.5 cm). It is supposed to be Southeastern in range, from se. VA south to FL,
on the Coastal Plain. The validity of this variety needs further assessment. [= FNA, Z; = Eupatorium aromaticum Linnaeus —
RAB, C, G, SE, W; > Eupatorium aromaticum var. aromaticum — F; > Eupatorium aromaticum var. incisum A. Gray — F; > A.
aromatica var. aromatica — K; > A. aromatica var. incisa (Gray) C.F. Reed — K; > Eupatorium latidens Small — S; > Eupatorium
aromaticum Linnaeus — S]
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Ageratina jucunda (Greene) Clewell & Wooten, Hammock Snakeroot. Cp (GA): sandhills, dry pinelands, and subxeric
hardwood hammocks; uncommon. Se. GA south to s. FL. [= FNA, K, Z; = Eupatorium jucundum Greene — S, SE]

Ageratina luciae-brauniae (Fernald) King & H.E. Robinson, Rockhouse White Snakeroot, is endemic to the Cumberland
Plateau of ne. TN (Chester, Wofford, & Kral 1997) and se. K'Y, where it occurs at the base of sandstone cliffs (usually
overhanging) in seepage or splash. It might conceivably occur at the base of cliffs in sw. VA or nw. NC. Although considered
by Clewell & Wooten (1971) as mere aberrant plants, Wofford (1976) determined that A. luciae-brauniae is a species. [= FNA,
K; = Eupatorium luciae-brauniae Fernald — C, F, G, SE; < A. altissima var. altissima — Z]

Ageratum Linnaeus (Ageratum, Flossflower, Pussyfoot)

A genus of about 44 species, herbs, of tropical America. References: Nesom in FNA (2006c¢); Cronquist (1980)=SE. Key based
in part on SE.

1 Peduncles with short and long non-glandular hairs; phyllaries glabrous to sparsely pubescent with non-glandular hairs..........
.............................................................................................................................................................................. A. conyzoides

1 Peduncles with shrt and long hairs, many of them glandular; phyllaries stipitate-glandular and sparsely pubescent with non-
GlANAUIAL NAILS ..ottt ettt sttt ettt bttt e e st ae e st e bt ebe b e ebe et et et et eneeneeaeeteeans A. houstonianum

*  Ageratum conyzoides Linnaeus, Ageratum. Cp (NC): disturbed areas; rare, apparently native of South America. July-
August. [=FNA, K, S, SE]

*  Ageratum houstonianum P. Miller, Ageratum. Cp (NC, SC): disturbed areas; rare, apparently native of se. Mexico and
Central America. July-August. [=FNA, K, S, SE]

Amblyolepis Augustin de Candolle (Huisache-daisy)
A monotypic genus, an annual herb, native of Texas and n. Mexico. References: Bierner in FNA (2006c¢).
*  Amblyolepis setigera Augustin de Candolle. Cp (SC): wool-combing mill waif (Nesom 2004d); rare, introduced from TX-
Mexico. [=FNA, K]
Ambrosia Linnaeus (Ragweed)

A genus of about 43 species, herbs, cosmopolitan. References: Cronquist (1980)=SE; Strother in FNA (2006c¢).
1  Leaves either undivided, with 2 lateral teeth, or palmately 3-5-lobed.

2 Leaves sessile to clasping, 2.5-7 cm long, undivided, with 2 teeth near the base.............cceevevieirerieieeennenenn. A. bidentata

2 Leaves petiolate, 7-30 cm long, (1-) 3 (-5) lobed A. trifida var. trifida
1 Leaves 1- to 2-pinnatifid.

3 Annual, with fibrous roots; fruiting involucre with short, sharp SPines ...........ccceeevreenieerieeceseeeennes A. artemisiifolia
3 Perennial, with deep-seated, creeping roots; fruiting involucre with bumps A. psilostachya

Ambrosia artemisiifolia Linnaeus. Mt, Pd, Cp (GA, NC, SC, VA): roadsides, gardens, disturbed soils, thin soils on rock
outcrops; common. August-November. Widespread in e. North America. [= RAB, C, FNA, G, SE; > A. artemisiifolia Linnaeus
var. elatior (Linnaeus) Descourtils — F, K; > A. artemisiifolia Linnacus var. paniculata (Michaux) Blank — F, K; > A.
artemisiifolia Linnaeus var. artemisiifolia — F, K; > A. elatior Linnaeus — S; > A. monophylla (Walter) Rydberg — S; > A.
glandulosa Scheele — S]

Ambrosia bidentata Michaux. Pd (VA), Mt (GA, NC); {SC, VA}: mafic woodlands; uncommon. August-November.
Widely scattered throughout TN, east to e. TN (Chester, Wofford, & Kral 1997) and in nw. GA (Jones & Coile 1988). [= RAB,
C,FNA, G, K, S, SE]

Ambrosia psilostachya Augustin de Candolle, Perennial Ragweed. Cp (NC, SC), Pd (VA), {GA}: loamy sandy soil of flats
and slight depressions in periodically burned longleaf pine uplands, also in disturbed areas; uncommon. September-November.
Recorded from Anson, Hoke, Jones, Moore, Richmond, and Scotland cos. NC, and Aiken, Georgetown, and Kershaw cos. SC.
Primarily western and midwestern, but scattered along eastern seaboard states (ME, NH, NY, NC, SC, GA, FL). Apparently first
collected in VA in 2000. [=C, FNA, G, K, SE; > A. psilostachya — RAB; > A. rugelii Rydberg — RAB, S; > A. psilostachya var.
coronopifolia (Torrey & Gray) Farwell — F]

Ambrosia sp. 1. Under investigation by P. McMillan and colleagues at CLEMS. {not keyed at this time}

Ambrosia trifida Linnaeus var. trifida. Mt, Pd, Cp (GA, NC, SC, VA): floodplains, moist pastures; disturbed ground,
common (uncommon in VA Coastal Plain, rare in Coastal Plain south of VA). July-November. Widespread in e. North
America. [=C, F, G; <A. trifida var. trifida — K; < A. trifida — RAB, FNA, SE; = A. trifida — S]
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Ampelaster Nesom (Climbing-aster)

A monotypic genus, a vining shrub, of se. North America. References: Semple in FNA (2006b); Nesom (2000b); Nesom
(1994)=X; Cronquist (1980)=SE.

Ampelaster carolinianus (Walter) Nesom, Climbing Aster. Cp (GA, NC, SC): swamps, thickets, marshes, streambanks;
uncommon (NC Rare). Late September-October. Se. NC south to s. FL. Grown horticulturally. [= FNA, K, X; = Aster
carolinianus Walter — RAB, GW, S, SE; = Virgulus carolinianus (Walter) Reveal & Keener; = Symphyotrichum carolinianum
(Walter) Wunderlin & B.F. Hansen]

Amphiachyris (de Candolle) Nuttall 1840 (Broomweed)
A genus of 2 species, herbs, of sc. North America. References: Nesom in FNA (2006b); Nesom (2000b); Cronquist (1980)=SE.

*  Amphiachyris dracunculoides (Augustin de Candolle) Nuttall, Prairie Broomweed, Broom Snakeroot. Mt (VA), Cp (SC):
disturbed areas over calcareous rocks, wool-combing mill waif (Nesom 2004d); rare, presumably adventive from further west.
August-September. This species is common and weedy in disturbed cedar glade habitats in the Nashville Basin of c. TN, where
apparently native (Chester, Wofford, & Kral 1997). [=FNA, K, S; = Gutierrezia dracunculoides (Augustin de Candolle) Blake
—F, G, SE; = Xanthocephalum dracunculoides (Augustin de Candolle) Shinners]

Anaphalis Augustin de Candolle (Pearly-everlasting)

A genus of about 35 to 110 species, herbs, of tropical and temperate areas, with a center of diversity in Asia. References: Nesom
in FNA (2006a); Arriagada (1998)=Z; Cronquist (1980)=SE.

Anaphalis margaritacea (Linnaeus) Bentham & Hooker f., Pearly-everlasting. Mt (NC, VA): dry open places, probably
persistent from cultivation in NC, seemingly native in VA; rare (VA Rare). July-September. Interruptedly circumboreal, in
North America from Labrador and Newfoundland west to AK, south to NC, TN, OK, TX, NM, CA, and Baja California. Very
abundant and weedy in large parts of n. and w. North America, sometimes grown for ornament (especially dried arrangements) in
ourarea. [=C,G,K, S, SE, W, Z; > A, margaritacea var. angustior (Miquel) Nakai — F; > A. margaritacea var. intercedens
Hara — F]

Antennaria Gaertner (Pussytoes)

A genus of about 70 species, herbs, of temperate and subtropical areas. Of our species, A. neglecta, A. solitaria, A. virginica,
and A. plantaginifolia are sexual diploids. A. parlinii is of multiple hybrid origin, includes sexual and asexual populations, and is
derived from A. plantaginifolia, A. solitaria, and A. racemosa. A. howellii is strictly asexual, and is derived from A.
plantaginifolia, A. racemosa, A. virginica, and A. neglecta (Bayer 1985). For reasons discussed in Bayer & Stebbins (1982) and
parallel to those applied in this work to allopolyploid taxa in Eupatorium, the treatment of Bayer (1985) and Bayer & Stebbins
(1993, 1982) is preferable to Cronquist's treatments, used in most of the floras covering or approaching our area. Much remains
to be learned about the relative habitats and distributions of the various taxa in our area. References: Bayer in FNA (2006a);
Bayer & Stebbins (1993)=Z; Bayer & Stebbins (1982)=Y; Arriagada (1998)=X; Cronquist (1980)=SE; Bayer (1985); Bayer &
Stebbins (1987); Bayer (1984). Key closely adapted from Z, Y.

1 Flowering stalks With 1 REAQ ......cocueuiiieeiieiiice ettt ettt ea s e s ese b e s e s ete s eneneas A. solitaria
1 Flowering stalks with 2 or more heads.
2 Basal leaves prominently 3-5 (-7)-nerved, mostly > 1.5 cm wide.
3 Pistillate involucres 5-7 mm high; pistillate corollas 3-4 mm high; staminate corollas 2-3.5 mm high; basal leaves
tomentose on the upper surface; young stolons mostly ascending; staminate and pistillate plants equally common..
........................................................................................................................................................ A. plantaginifolia
3 Pistillate involucres 7-10 mm high; pistillate corollas 4-7 mm high; staminate corollas 3.5-5 mm high; basal leaves
tomentose or glabrous on the upper surface; young stolons mostly decumbent; sexual and apomictic populations

present.

4  Basal leaves tomentose on the upper surface (becoming glabrate in age); summit of young cauline stem
USUALLY lANAIESS .....oiviiiiiieee et A. parlinii ssp. fallax

4  Basal leaves glabrous or nearly so on the upper surface (even when young); summit of young cauline stem
usually with purple glandular hairs ............occooerieiiiniiieneeeeeeeeee e A. parlinii ssp. parlinii

2 Basal leaves prominently 1-nerved (sometimes with 2 additional obscure veins), mostly < 1.5 cm wide.
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5 Young and mature basal leaves glabrous on the upper surface; phyllary tips whitish; flags (flat scarious
appendages similar to the tips of phyllaries on the tip of the leaf) present on the upper cauline leaves; species
apomictic, populations consisting of pistillate plants only ...........ccccocereieiniiiiinenenenne A. howellii ssp. canadensis

5 Young basal leaves pubescent on the upper surface, mature leaves either remaining pubescent or becoming
glabrous with age; phyllary tips white, ivory, to light brown; flags present or absent on the upper cauline leaves;
species apomictic or sexual.

6  Largest basal leaves < 6.0 mm wide and < 20 mm long; pistillate involucres 4.5-7 mm high; species sexual,
populations consisting of both pistillate and staminate plants; [of shale barrens from w. VA northward and
WESTWATA] 1. .vivvieieiete ettt ettt ettt ettt ettt eteete et et e e e seeseeteete e s e b e b esseseeseeseesestessesseseetesaeetessessensennans A. virginica

6  Largest basal leaves > 6.0 mm wide and > 20 mm long; pistillate involucres 7-10 mm high; species apomictic
or sexual; [collectively of various habitats and more widespread].

7  Middle and upper cauline leaves tipped with flags; mature basal leaves glabrous, young basal leaves
pubescent, glabrescent with age; species sexual, populations consisting of both pistillate and staminate
PLAIES .ottt ettt ettt bbbttt ettt b bt e st e st ese b e s e be st e st enteneeseeneesenens A. neglecta

7  Middle and upper cauline leaves blunt or with subulate tips (only those leaves immediately around the
corymb with flags); mature and young basal leaves pubescent; species apomictic, populations consisting
of pistillate plants only.

8  Basal leaves spatulate, with a distinct petiole; stolons mostly 5-8 cm long, with leaves along the

stolon almost equal in size to those of the terminal rosette........................ A. howellii ssp. neodioica
8  Basal leaves oblanceolate, lacking a distinct petiole; stolons mostly 8-12 cm long, with leaves along
the stolon smaller than those of the terminal rosette...........c.ccoccoveeeinennns A. howellii ssp. petaloidea

Antennaria howellii Greene ssp. canadensis (Greene) Bayer. Mt (VA): dry woodlands; rare? Newfoundland wet to
Yukon, south to VA, WV, OH, IN, and MN. [=FNA, K, Z; = A. neglecta Greene var. canadensis (Greene) Cronquist — C; = A.
canadensis Greene — F; = A. neglecta Greene var. randii (Fernald) Cronquist — G, SE; = A. neodioica Greene ssp. canadensis
(Greene) Bayer & Stebbins — Y]

Antennaria howellii Greene ssp. neodioica (Greene) Bayer. Mt, Pd (NC, VA): dry woodlands. Newfoundland west to
North West Territory, south to NC, TN, KS, CO, and OR. [=FNA, K, Z; = A. neglecta Greene var. neodioica (Greene)
Cronquist — C; > A. neodioica Greene var. neodioica — F; > A. neodioica Greene var. attenuata Fernald — F; = A. neglecta
Greene var. attenuata (Fernald) Cronquist — G, SE; = A. neodioica Greene ssp. neodioica — Y]

Antennaria howellii Greene ssp. petaloidea (Fernald) Bayer, Field Pussytoes. Mt (NC, VA): dry woodlands; rare (NC
Watch List, VA Watch List). March-May. Newfoundland west to British Columbia, south to NC, WV, IN, IL, CO, and OR. [=
FNA, K, Z; = A. neglecta Greene var. petaloidea (Fernald) Cronquist) — C; = A. petaloidea Fernald var. petaloidea — F; < A.
neglecta Greene var. neglecta — G, SE; = A. neodioca Greene ssp. petaloidea (Fernald) Bayer & Stebbins — W]

Antennaria neglecta Greene, Field Pussytoes. Pd (NC, VA), Mt (VA): dry woodlands and fields. Nova Scotia west to
North West Territory, south to VA, KY, AR, OK, and CO. [=F, FNA, K, X, Y, Z; = A. neglecta var. neglecta — C; < A. neglecta
Greene var. neglecta — G, SE]

Antennaria parlinii Fernald ssp. fallax (Greene) Bayer & Stebbins, Big-head Pussytoes. Pd, Cp, Mt (NC, VA), {GA, SC}:
dry woodlands; common. Late March-early May. Nova Scotia west to MN, south to GA, AL, MS, LA, and TX. [=FNA, K, X,
Z; = A. plantaginifolia (Linnaeus) Richardson var. ambigens (Greene) Cronquist — RAB, C, G, SE; = A. fallax Greene var.
calophylla (Greene) Fernald — F; > A. calophylla Greene — S; > A. fallax Greene — S; < A. parlinii — W]

Antennaria parlinii Fernald ssp. parlinii, Parlin's Pussytoes. Mt, Pd, Cp? (NC, VA), {GA}: woodlands, roadbanks;
common. Late March-early May. Nova Scotia west to Saskatchewan, south to GA, AL, MS, LA, and TX. [=FNA, K, X, Z; =
A. plantaginifolia (Linnaeus) Richardson var. arnoglossa (Greene) Cronquist — RAB, G, SE; = A. plantaginifolia var. parlinii
(Fernald) Cronquist — C; > A. parlinii Fernald var. parlinii — F; > A. parlinii var. arnoglossa (Greene) Fernald — F; < A. parlinii
~W]

Antennaria plantaginifolia (Linnaeus) Richardson, Plantain Pussytoes. Pd, Mt, Cp (NC, VA), {GA, SC}: dry woodlands;
common. Late March-early May. Nova Scotia west to Saskatchewan, south to FL, AL, MS, AR, and OK. [=FNA,K, W, X, Z;
= A. plantaginifolia var. plantaginifolia - RAB, C, G, SE; > A. plantaginifolia var. plantaginifolia — F; > A. plantaginifolia var.
petiolata (Fernald) Heller — F; > A. plantaginifolia — S; > A. caroliniana Rydberg — S; > A. plantaginifolia — S]

Antennaria solitaria Rydberg, Southern Single-head Pussytoes. Pd, Mt, Cp (NC, VA), {GA, SC}: forests and woodlands,
often mesic; uncommon. Late March-early May. VA, WV, sw. PA, and s. IN south to FL, GA, LA, and OK. [=RAB, C, F,
FNA, G, K, S, SE, W, X, Z]

Antennaria virginica Stebbins, Shale-barren Pussytoes. Mt, Pd (VA): shale barrens and other dry, rocky habitats;
uncommon. C.PA and w. VA west to OH. [=C, FNA, K, W, Y, Z; > A. virginica var. virginica — F; > A. virginica var.
argillicola Stebbins — F; = A. neglecta Greene var. argillicola (Stebbins) Cronquist — G, SE]

Anthemis Linnaeus (Chamomille)
(also see Chamaemelum, Cota)

A genus of about 175-210 species, herbs, mainly Eurasian. References: Watson in FNA (2006a); Cronquist (1980)=SE;
Arriagada & Miller (1997)=Z. Key adapted from C.
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I RAYS YEILOW ettt ettt ettt s st b e s s et et et e st e s e s e b e s et et ene et e st esene s ese s ene s etenenan [see Cota tinctoria]
1 Rays white.
2 Rays sterile and usually neutral; receptacle chaffy only toward the middle...........coocevieiininiininiiinieecee A. cotula
2 Rays pistillate and fertile; receptacle chaffy throughout.
3 Achenes not tuberculate; leaves not glandular-punctate beneath ............cooceevverieiininiinieieneeeeee A. arvensis
3 Achenes tuberculate; leaves glandular-punctate beneath ...........ccoecvevieveriecienieieneeeeeeeenen A. secundiramea

*  Anthemis arvensis Linnaeus, Corn Chamomille. Mt, Pd, Cp (GA, NC, SC, VA): roadsides, disturbed areas; common. Late
April-July. Var. agrestis differs from var. arvensis in having chaff shorter than the disk flowers; both varieties apparently occur
in our area. [=RAB, C, FNA, G, S, SE, W, Z; > A. arvensis var. arvensis — F, K; > A. arvensis var. agrestis (Wallroth) Augustin
de Candolle — F, K]

*  Anthemis cotula Linnaeus, Mayweed, Stinking Chamomille, Mayweed, Dog-fennel. Mt, Pd, Cp (GA, NC, SC, VA):
roadsides, disturbed areas; uncommon. May-July. [=RAB, C, F, FNA, G, K, SE, W, Z; = Maruta cotula (Linnaeus) Augustin
de Candolle — S]

*  Anthemis secundiramea Bivona-Bernardi. Cp (VA): railroad embankment; rare, introduced from Mediterranean Europe,
probably not established. [=C, F, FNA, K, SE]

Arctium Linnaeus (Burdock)

A genus of about 11 species (though circumscription remains uncertain), herbs, of the temperate Old World. References:
Cronquist (1980)=SE; Duistermaat (1996)=Z.

1 Inner phyllaries constricted above the middle, widened toward the truncate (or rarely acuminate) apex ........ [A. tomentosum]
1 Inner phyllaries never constricted above the middle, gradually narrowing toward the acute to acuminate apex.
2 Petiole of the basal leaves solid; heads in the upper part of the inflorescence on peduncles > 2.5 cm long; heads
corymbosely arranged on the main branches ............ccooeoiiiiiiiiiii e A. lappa
2 Petiole of the basal leaves hollow (at least toward its base); heads in the upper party of the inflorescence on peduncles <
2 cm long; heads racemosely arranged on the main branches.
3 Heads 1.1-2.4 cm in diameter; heads on terminal branches sessile or pedunculate; middle phyllaries < 1.8 mm

wide; corolla With Glandular NAILS ...........ecveriiiieiieiiciecee ettt sre e sbeesaesseenseseeees A. minus
3 Heads 1.9-2.9 cm in diameter; heads on terminal branches sessile; middle phyllaries (1.6-) 1.7-2.5 mm wide;
COTONLA GIADTOUS ......eevieeeiieiiieteeet ettt ettt ettt b e st e et et ebeseeseseesesessetenseseneas [A. nemorosum]

*  Arctium lappa Linnaeus, Great Burdock. Mt (NC): fields and roadsides; rare, introduced from Eurasia. July-November.
[=RAB, C, F, FNA, G, K, SE, Z]

*  Arctium minus Bernhardi, Common Burdock. Mt (GA, NC, SC), Pd (NC, SC, VA), Cp (SC, VA): pastures, barnyards,
roadsides, other disturbed areas; common (uncommon in Piedmont and Coastal Plain), introduced from Eurasia. Late June-
November. [=RAB, C, F, FNA, K, S, SE, W, Z; < A. minus — G; = A. minus ssp. minus]

*  Arctium nemorosum Lejeune & Courtois. Reported for VA by Kartesz (1999) on the basis of Fernald (1950); it is probable
that this record is a misidentification. [=C, F, FNA, Z; < A. minus — G; = A. vulgare (Hill) Evans — K; = A. minus Bernhardi
ssp. nemorosum (Lejeune & Courtois) Syme]
*  Arctium tomentosum P. Miller, Cotton Burdock. Material purporting to be this taxon from Union County, SC, and the basis
of its occurrence in that state, is actually a pubescent form of A. minus. May-November. [=C, F, FNA, G, K, SE, Z; = A.
nemorosum Lejeune & Courtois — RAB, misapplied]

Arctotis (African-daisy)
References: McKenzie et al. (2006).

*  Arctotis stoechadifolia Berg., African-daisy, in SC. {specimen at NCU} [=K]

Arnica Linnaeus (Arnica)

A genus of about 29-32 species, perennial herbs, north temperate, boreal, and arctic. References: Wolf in FNA (2006¢);
Cronquist (1980)=SE.

Arnica acaulis (Walter) Britton, Sterns, & Poggenburg, Leopard's-bane, Southeastern Arnica. Cp, Pd (GA, NC, SC, VA):
pine savannas, sandhills, clayey or sandy woodlands; common (uncommon in sandhills). Late March-early June. DE and se. PA
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(where on serpentine) south to panhandle FL, on the Coastal Plain and lower Piedmont. [=RAB, C, F, FNA, G, GW, K, S, SE; =
Doronicum acaule Walter]

Arnoglossum H.E. Robinson (Indian-plantain)

A genus of about 8 species, herbs, of e. North America. References: Anderson in FNA (2006b); Cronquist (1980)=SE;
Anderson (1998)=Z; Barkley (1999)=Y; Kral & Godfrey (1958)=X; Ward (2004c)=Q; Harper (1905)=V; Pippen (1978)=U;
Robinson (1974).

1 Larger leaves palmately veined, cordate at the base, either strongly toothed or lobed.
2 Leaves glaucous beneath; stem glaucous and terete (or slightly striate) ...........ccoceoeeoiiineneieneciiieene A. atriplicifolium
2 Leaves green beneath; stem green and conspicuously Srooved .........oceceveeriirienieneenienieieseeee e A. reniforme
1 Larger leaves parallel-veined (the primary veins parallel and converging toward the leaf apex), lanceolate to elliptic-
lanceolate, cuneate at the base, entire to remotely toothed (usually fewer than 10 teeth per leaf).
3 Phyllaries not wing-keeled; stem terete.
4 Basal and lower cauline leaves linear to lanceolate, green to slightly glaucous below; plants 0.5-2.5 m tall; [usually

of pine savannas, se. NC south to FL, west to €. TX] ...ocoovrveirieenienieeereeeeeeeeee A. ovatum var. lanceolatum
4 Basal and lower cauline leaves ovate to ovate-lanceolate, glaucous beneath; plants 1.5-2.5 m tall; [usually of
shaded, moist to bottomland habitats]...........ccceevieriieiiiiiieiecieeee e A. ovatum var. ovatum

3 Phyllaries wing-keeled; stem strongly angled or sulcate.
5 Basal and low-cauline leaves truncate or subcordate at the base; larger leaves irregularly angulate-lobed or
toothed, often somewhat hastate at the base; corolla usually pale lavender .............ccooeveverveeennnnenn. A. diversifolium
5 Basal and low-cauline leaves cuneate at the base; larger leaves entire, crenate, sinuate, but not lobed or hastate;
corolla creamy yellow (or gtreenish or tinged with pink).
6  Phyllary wings highest towards the base; phyllary wings chalky white, erose; leaves with main lateral veins
running with the midrib for 2-4 cm into the blade before diverging; [of FL Panhandle] ................... [A. album]
6  Phyllary wings uniform or highest towards the tip; phyllary wings pale green, entire; leaves with main lateral
veins diverging from the midrib at or very near the base of the blade, not concurrent; [collectively more
widespread].
7  Involucres 12-15 mm high; corollas (9-) 11-12 mm 10Ng.........cccoevviriiieieieririeieeeeeenan [A. floridanum]
7  Involucres 8-14 mm high; corollas 7-11.5 mm long.
8  Involucres (9.5-) 10-12 (-14) mm high; corollas 8-10 (-11.5) mm long; leaves usually with 7-9

main parallel veins; mid-stem leaves petiolate, with rounded bases) ..................... [A. plantagineum]
8  Involucres (8-) 9.5-10 (-12) mm high; corollas 6-8 (-9.5) mm long; leaves usually with 3-5 main
parallel veins; mid-stem leaves sessile, with broadly cuneate bases.........c..cccceveecverenneee A. sulcatum

Arnoglossum atriplicifolium (Linnaeus) H.E. Robinson, Pale Indian-plantain. Mt, Pd, Cp (GA, NC, SC, VA): mesic
forests, woodland edges, clearings; common. June-October. The species is widespread in e. North America. [=FNA,K, Y, Z; =
Cacalia atriplicifolia Linnaeus — RAB, C, F, G, SE, U, W; = Mesadenia atriplicifolia (Linnaeus) Rafinesque — S]

Arnoglossum diversifolium (Torrey & A. Gray) H.E. Robinson, Variable-leaf Indian-plantain. Cp (GA): calcareous
swamps; rare (GA Threatened). Sw. GA and Panhandle FL, west to s. AL; disjunct in nw. peninsular FL. May-August; July-
September. [= FNA, GW, K, Y, Z; = Mesadenia diversifolia (Torrey & A. Gray) Greene — S; = Cacalia diversifolia Torrey &
A. Gray - SE, U, X]

Arnoglossum ovatum (Walter) H.E. Robinson var. lanceolatum (Nuttall) D.B. Ward, Savanna Indian-plantain. Cp (GA,
NC, SC): wet savannas, especially over coquina limestone ("marl"); rare (NC Rare). Late July-October. Se. NC to FL, west to
e. TX. [=Q; < Arnoglossum ovatum — FNA, GW, K, Y, Z; = Cacalia lanceolata Nuttall - RAB; < Cacalia ovata Walter — SE,
U; = Mesadenia lanceolata (Nuttall) Rafinesque — S; > Mesadenia lanceolata var. lanceolata — V; > Mesadenia lanceolata var.
virescens Harper — V; = Cacalia lanceolata var. lanceolata — X]

Arnoglossum ovatum (Walter) H.E. Robinson var. ovatum, Broadleaf Indian-plantain. Cp, Pd (GA): bottomlands, bay
forests, moist or wet forests; uncommon. Late July-October. E. GA west to e. LA. The division of A. ovatum into two taxa
(species or, as done here, varieties) needs additional study. [= Q; < Arnoglossum ovatum — FNA, GW, K, Y, Z; < Cacalia ovata
Walter — SE, U; > Mesadenia elliottii Harper — S; > Mesadenia maxima R.M. Harper — S; = Cacalia lanceolata var. elliottii
(Shinners) Kral & Godfrey — X]

Arnoglossum reniforme (Hooker) H.E. Robinson, Great Indian-plantain. Mt (GA, NC, VA): cove forests, other mesic
forests; common (VA Rare). June-October. The very large, reniform leaves (sometimes up to 80 cm across) are conspicuous in
rich cove forests. The species is widespread in e. North America, south to n. GA (Jones & Coile 1988). [=FNA, Y, Z; =
Arnoglossum muehlenbergii — K; = Cacalia muhlenbergii (Schultz-Bipontius) Fernald — RAB, C, F, G, SE, U, V, W; =
Mesadenia reniformis Rafinesque — S; = Arnoglossum reniforme (Hooker) H.E. Robinson — Y, Z]

Arnoglossum sulcatum (Fernald) H.E. Robinson, Grooved-stem Indian-plantain. Cp (GA): bottomland forests; rare (GA
Special Concern). Sw. GA and Panhandle FL west to s. AL. [=FNA, GW, K, Y, Z; = Mesadenia sulcata (Fernald) Harper — S;
= Cacalia sulcata Fernald — SE, U, X]
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Arnoglossum album L.C. Anderson. FL Panhandle (Bay and Gulf counties). [= FNA, K, Z]

Arnoglossum floridanum (A. Gray) H.E. Robinson. FL Panhandle and Peninsula. [= FNA, K, Z; = Cacalia floridana A.
Gray — SE, U, X; = Mesadenia floridana (A. Gray) Greene — S]

Arnoglossum plantagineum Rafinesque. Reported for sc. SC, in the unpublished flora of the Savannah River Site by Batson,
Angerman, and Jones. It is known definitely from the Nashville Basin of c. TN (Chester, Wofford, & Kral 1997). [=FNA,K, Y,
Z; = Cacalia tuberosa Nuttall — G; = Mesadenia tuberosa (Nuttall) Britton — S; = Cacalia plantaginea (Rafinesque) Shinners —
SE, U]

Artemisia Linnaeus 1753 (Wormwood, Mugwort, Sage)

If defined to include the segregate Seriphidium, a genus of about 500 species, shrubs and herbs, north temperate, boreal, and
arctic. References: Shulz in FNA (2006a); Ling Yeou-Ruenn (1995)=Z; Cronquist (1980)=SE; Arriagada & Miller (1997)=Y.
Key based primarily on C.

1 Disk flowers sterile, with abortive ovaries; plant not aromatic when fresh; [subgenus Dracunculus]....................... A. caudata
1 Disk flowers fertile, with normal ovaries; plant variously aromatic or not when fresh.
2 Receptacle bearing dense long hairs between the flowers; plant strongly aromatic when fresh; [subgenus Absinthium] ...
..................................................................................................................................................................... A. absinthium
2 Receptacle not pubescent; plant variously aromatic or not when fresh; [subgenus Artemisia].
3 Leaves green, essentially glabrous on the lower surface; annuals or biennials from a taproot; plants lacking
nonflowering shoots.
4 Inflorescence obviously paniculate, the branches evident, the heads on slender peduncles; involucres 1-2 mm

high and 1-2 mm wide; fresh plants SWEet-aromatiC ..........ccverververierierierieiesieseseeeeseeee e snesseesnenns A. annua
4 Inflorescence spike-like, the heads crowded and hiding the branches; involucres 2-3 mm high, 2-3 mm wide;
fresh Plants MOt ATOMALIC ......e.vveuiieieieieiieieteietete ettt ettt b et es e sene e A. biennis var. biennis

3 Leaves tomentose on the lower surface, densely so in many species; perennials from a branched rhizome or woody
caudex; plants with nonflowering shoots.
5  Principal leaves 2-3-pinnatifid, the terminal segments < 1.5 mm wide; plant a shrub or suffrutescent herb.
6 Leaves green above, 3-6 CIM LONG .....oouiiiiiiiiiiiieieeiieie ettt et A. abrotanum
6  Leaves white-tomentose above, 1-3 Cm LONE.........cccveiriiiirieieieiee e eeeeeees [A. pontica]
5 Principal leaves entire to 2-pinnatifid, the terminal segments > 2 mm wide; plant an herb (sometimes
somewhat woody at the base).

7  Involucres 6-10 mm high; disk corollas 3.2-4 mm [ONG.........cceeirueirieerirreieie e A. stelleriana
7  Involucres 2.5-5 mm high; disk corollas 1-3 mm long.
8  Leaves entire to 1-pinnatifid; leaves lacking stipule-like lobes at the base .................. A. ludoviciana
8  Leaves 2-pinnatifid; leaves with 1-2 stipule-like lobes at the base...........ccceeveieirinienenene A. vulgaris

*  Artemisia abrotanum Linnaeus, Southernwood, Lad’s Love, Old Man. Pd? (NC): disturbed areas; rare, introduced from
Eurasia. August-September. [=C, F, FNA, G, K, S, SE, Y, Z]

*  Artemisia absinthium Linnaeus, Common Wormwood, Absinthium, Absinthe. Pd? (NC), {SC}: disturbed areas; rare,
introduced from Europe. July-September. [=C, F, FNA, G, K, S, SE, Y, Z; > A. absinthium var. insipida Stechmann]

*  Artemisia annua Linnaeus, Sweet Wormwood, Annual Mugwort, Sweet Annie. Cp (SC, VA), Pd, Mt (VA), {NC?}:
roadsides, disturbed areas, wool-combing waste (Nesom 2004d); uncommon, introduced from Asia and e. Europe. August-
November. [=C, F, FNA, G, K, S, SE, Y, Z]

*  Artemisia biennis Willdenow var. biennis, Biennial Wormwood. Cp (SC): waste area around wool-combing mills; rare,
introduced from the w. United States. Reported by Nesom (2004d); also reported to be naturalized as far east as TN and WV
(Hardy County). [=C, K; <A. biennis —F, FNA] {synonymy incomplete}

*  Artemisia caudata Michaux. Cp (SC): sandy woodlands; rare, presumably introduced from western United States.
September-October. [= RAB, S, Z; = A. campestris Linnaeus ssp. caudata (Michaux) H.M. Hall & Clements — FNA, K, SE, Y;
> A. caudata var. caudata — F; > A. caudata var. calvens Lunell — F; = Oligosporus caudatus (Michaux) Poljakov; =
Oligosporus campestris (Linnaeus) Cassini ssp. caudatus (Michaux) W.A. Weber]

*  Artemisia ludoviciana Nuttall, White Sage, Prairie Sage. Pd (NC, SC, VA), Cp (NC, VA), Mt (VA), {GA}: roadsides,
disturbed areas; common, introduced from western North America. Late August-November. [> RAB, Z; = A. ludoviciana var.
ludoviciana — C, G, SE; > A. ludoviciana Nuttall var. gnaphalodes (Nuttall) Torrey & A. Gray — F; > A. ludoviciana var.
ludoviciana -- F; = A. ludoviciana ssp. ludoviciana — FNA, K]

*  Artemisia stelleriana Besser, Beach Wormwood, Dusty Miller, Hoary Mugwort. Cp (NC, VA): sandy roadsides, dunes;
rare, introduced from Japan and ne. Asia. May-September. This plant is reported (with documenting photograph) as naturalized
and spreading in Nags Head (Dare County, NC) (Graetz 1973). [=C, F, FNA, G, K, SE, Z; = A. stellerana — Y, orthographic
variant)]

*  Artemisia vulgaris Linnaeus, Mugwort, Felon Herb. Cp, Pd (GA, NC, SC, VA), Mt (GA, NC, VA): roadsides, pastures,
disturbed areas; common, introduced from Eurasia. Late August-November. [= RAB, C, FNA, S, SE, Y, Z; > A. vulgaris var.
vulgaris — F, K]
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*  Artemisia pontica Linnaeus, Roman Wormwood, Green-ginger, native of Europe, is naturalized at least as far south as DE,

se. PA (Rhoads & Klein 1993), and KY. [=C, F, FNA, K] {synonymy incomplete}

Aster Linnaeus (Aster)
(also see Ampelaster, Doellingeria, Eurybia, lonactis, Oclemena, Sericocarpus, Symphyotrichum)

It is now abundantly clear that the traditional, broad circumscription of Aster, as a genus of some 250 species of North America
and Eurasia, is untenable. All of our native asters have affinities elsewhere than with Old World Aster; most are now placed in
Symphyotrichum and Eurybia, with fewer species in Ampelaster, Doellingeria, lonactis, Oclemena, and Sericocarpus. These
changes will undoubtedly cause uproar. It may be worth noting for those that consider the dissolution of Aster as radical, that
most of the segregate genera were recognized in the 19" century, and many have been widely recognized for much of the time
since. For instance, Sericocarpus and Doellingeria were both segregated from Aster in the early 1830's, and were frequently
recognized as distinct, including by Small (1903, 1913, 1933); Sericocarpus was in fact usually regarded as a good genus until
sunk by Cronquist. References: Brouillet in FNA (2006b); Semple & Brouillet (1980a, 1980b); Jones (1980a, 1980b); Brouillet
& Semple (1981); Reveal & Keener (1981); Jones & Young (1983); Jones (1984); Semple, Chmielewski, & Lane (1989); Nesom
(1993a, 1993b, 1994a, 1994b, 2000b); Semple, Heard, & Xiang (1996); Noyes & Rieseberg (1999); R. Jones (1983)=Z; Lamboy
(1987)=Y; Nesom (1994)=X; Semple, Heard, & Xiang (1996); Cronquist (1980)=SE; R. Jones (1992); Lamboy (1992); Nesom
(1997); Xiang & Semple (1996).

*  Aster tataricus Linnaeus f., Tartarian Aster. Pd (NC, VA), Mt (GA, VA), Mt (VA): frequently cultivated, sometimes
persisting or weakly spreading; rare, introduced from Eurasia. September-November. [= RAB, C, FNA, G, K, SE, W, X]

Astranthium Nuttall 1840 (Western-daisy)

A genus of about 11 species, herbs, of sc. North America and Mexico. References: Nesom in FNA (2006b); Cronquist
(1980)=SE; Nesom (2005a)=Z; DeJong (1965)=Y; Nesom (2000b).

Astranthium integrifolium (Michaux) Nuttall. Mt (GA): limestone glades; rare (GA Special Concern). Nc. KY south
through c. TN to nw. GA and ne. AL (primarily in the Interior Low Plateau); disjunct in c. MS and also disjunct in nc. WV,
where perhaps introduced. The related A. ciliatum (Rafinesque) Nesom of the Ozarkian region and Texas is sometimes treated as
a variety, subspecies, or unnamed component of A. integrifolium, but see Nesom (2005a) for rationale for recognition at the
specific rank. The report for NC by Kartesz (1999) is erroneous; the cited documentation does not mention NC. [=FNA, Z; = A.
integrifolium var. integrifolium — C; = A. integrifolium ssp. integrifolium — K, Y; < A. integrifolium — F, G, SE, W]

Baccharis Linnaeus (Silverling, High-tide Bush, Mullet Bush, Groundsel Tree)

A genus of about 350-450 species, shrubs, perennial herbs, and trees, of tropical, subtropical, and warm temperate America.
References: Sundberg & Bogler in FNA (2006b); Nesom (2000b); Cronquist (1980)=SE. Key based in part on SE.

1 Leaves linear, 1-3 MM WIdE, ENTITE ........cc.civuiiiieieieeeieecte et etee et et et e et e et e e et e eaeeeteeeteeeaaeeeaeeeaeeeareeseeeneas B. angustifolia
1  Leaves obovate, oblanceolate, or elliptic, the larger > 7 mm wide and generally coarsely toothed toward the tip.
2 Leaves entire, spatulate-obovate, 1.5-3 (-3.5) cm long (including the petiole) ............coocevvevierieirieenenieieennn [B. dioica]

2 Leaves (at least the larger) with coarse teeth and > 3.5 cm long (including the petiole).
3 Most of the heads sessile (a few pedunculate), the glomerules scattered along leafy branches in the axils of well-

developed leaves; [strictly of the outer Coastal Plain, not spread inland as a weed]..........cccocuenu.. B. glomeruliflora
3 Most of the heads pedunculate (a few sessile), the glomerules grouped into terminal paniculiform inflorescences;
[of the outer Coastal Plain and also spread extensively inland as a weed] ........ccoeevrveeeirieinieenirieeen B. halimifolia

Baccharis angustifolia Michaux, False-willow. Cp (GA, NC, SC): interdune swales, wet hammocks, marsh edges; rare
(NC Watch List). September-October. Ne. NC (Dare County) south to s. FL, west to LA; Bahamas. [= RAB, FNA, GW, K, S,
SE]

Baccharis glomeruliflora Persoon. Cp (GA, NC, SC): wet hammocks, marsh edges, interdune swales; rare (NC Rare).
October-November. Se. NC (Brunswick County) south to s. FL, west to MS; West Indies. [= RAB, FNA, GW, K, S, SE]

Baccharis halimifolia Linnacus, Silverling, High-tide Bush, Mullet Bush, Groundsel Tree. Cp, Pd (GA, NC, SC, VA), Mt
(NC, SC): fresh and brackish marshes, marsh borders, hammocks, moist abused land, roadsides, ditches, old fields, and a wide
variety of disturbed areas; common (rare in Mountains and VA Piedmont). September-October. Se. MA south to s. FL, west to
TX, AR, and OK; West Indies. [= RAB, C, F, FNA, G, GW, K, S, SE]

Baccharis dioica Vahl, Broombush False-willow. Dunes and shores. S. AL; s. FL; West Indies. [= FNA, K, S, SE]
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Balduina Nuttall (Honeycomb-head, Balduina)

A genus of 3 species, herbs, of se. North America. References: Keener in FNA (2006c); Parker & Jones (1975)=Z; Cronquist
(1980)=SE.

Identification notes: The common name alludes to the honeycomb-like texture of the receptacle, made up of connected
receptacular bractlets which surround the achenes. This condition is diagnostic of the genus, and can be seen even when the plant
is in flower by stripping the flowers from the receptacle. Superficially, the perennial species resemble some Helenium
(particularly H. pinnatifidum and H. vernale), but these bloom months earlier. The punctate leaves are very distinctive.

1 Plant an annual or biennial; leaves primarily cauline, stem much branched...........cccoeivevenncinccncieniee, B. angustifolia
1  Plant a perennial; leaves primarily basal, stem unbranched or with only a few branches.

2 Disk corollas purple; basal leaves linear-spatulate, (7-) ca. 14 (-32) cm long, 0.4-1 cm wide; stem base reddish..............

.................................................................................................................................................................. B. atropurpurea

2 Disk corollas yellow; basal leaves spatulate, (5-) ca. 7.5 (-11) cm long, 0.5-1.3 cm wide; stem base greenish..................

Balduina angustifolia (Pursh) B.L. Robinson. Cp (GA): sandhills and other dry, sandy soils; common. GA south to s. FL,
west to s. MS; it should be sought in s. SC. [=FNA, K, SE, Z; = Actinospermum angustifolium (Pursh) Torrey & A. Gray — S]

Balduina atropurpurea Harper, Bog Honeycomb-head, Purple Honeycomb-head, Purple Balduina. Cp (GA, NC, SC):
peaty seepage bogs and wet pine savannas; rare (US Species of Concern, GA Rare, NC Rare, SC Rare). Late August-early
November; October-December. A southeastern Coastal Plain endemic, very rare and disjunct in se. NC and nc. SC (where not
recently seen), primarily in ne. to sc. GA and ne. FL. [= RAB, FNA, GW, K, SE, Z; = Endorima atropurpurea (Harper) Small —
S]

Balduina uniflora Nuttall, Savanna Honeycomb-head, Yellow Balduina. Cp (GA, NC, SC): wet pine savannas and pine
flatwoods; uncommon (SC Rare). Late July-September. A southeastern Coastal Plain endemic: se. NC and immediately
adjacent ne. SC, apparently absent from much of SC, from extreme s. SC south to ne. FL, FL panhandle, and west to e. LA. [=
RAB, FNA, GW, K, SE, Z; = Endorima uniflora (Nuttall) Rafinesque — S]

Bellis Linnaeus (English Daisy)
A genus of about 8 species, herbs, of Europe. References: Nesom (2000b); Cronquist (1980)=SE.
*  Bellis perennis Linnaeus, English Daisy. Mt (NC, VA), Pd, Cp (VA): lawns, grassy roadsides; rare, introduced from
Europe. April-May. [=RAB, C, F, G, K, SE]
Berlandiera Augustin de Candolle (Green-eyes)

A genus of 4-5 species, perennial herbs and subshrubs, of s. North America and Mexico. References: Pinkava in FNA (2006c);
Cronquist (1980)=SE; Nesom & Turner (1998)=Z.

Berlandiera pumila (Michaux) Nuttall, Eastern Green-eyes. Cp (GA, SC): sandhills, disturbed sandy areas; common. Late
May-November. Nc. SC south to n. FL, west to s. AL; w. LA to c. TX . Plants in w. LA and e. TX termed B. pumila var.
scabrella Nesom & Turner may represent introgression between B. pumila and B. texana de Candolle (Pinkava in FNA 2006c¢).
[=RAB, FNA, S, SE; = B. pumila var. pumila - K, Z]

Bidens Linnaeus 1753 (Beggar-ticks, Bur-marigold)

A genus of about 240 species, herbs, cosmopolitan. Recent molecular studies suggest that the relationship between Bidens and
Coreopsis is complex, and that changes in taxonomy will be needed to more accurately reflect relationships (Kim et al. 1999;
Crawford & Mort 2005). References: Strother & Weedon in FNA (2006¢); Cronquist (1980)=SE; Sherff & Alexander
(1955)=Z; Ballard (1986)=Y. Key based on FNA.

Identification notes: The involucre of phyllaries is subtended by an additional series of bracteal structures, the calyculus.
1  Plant aquatic, the leaves finely divided into segments < 0.5 mm wide; pappus awns 13-25 (-40) mm long.............. [B. beckii]

1 Plant terrestrial or wetland, but not aquatic, the leaf segments > 0.5 mm wide; pappus awns lacking or present, if present <
10 mm long.
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2 Inner cypselas more-or-less equally 4-angled, thickest near the middle and equally tapered to both ends; ray florets
white, pink, or pale yellow (or absent).
3 Leaves 2-3x dissected, primary lobes > 20, the ultimate segments rounded to acute, 2-10 mm wide; ray florets
FRILOWISHL ...ttt ettt ettt a st et e b e et et e b e n s e st e st bt ke b et et ene et eneeteeneenenee B. bipinnata
3 Leaves mostly once-pinnate, primary lobes 3-7, the ultimate segments serrate and acute, 8-50 mm wide; ray florets
white or absent.
4 Ray florets 5-8, the ligule 6-16 mm long; cypselas 2-awned...........ccccoeverveeeeeerreerenrereennane B. alba var. radiata
4 Ray florets 0 (or if a few present, the ligule <3 mm long); cypselas 3 (-5)-awned.........ccccevveecverrennenn. B. pilosa
2 Inner cypselas flattened (if 4-angled, the alternating angles acute and obtuse), thickest towards the tip; ray florets
yellow or orange (or absent).
5  Most leaves either 1-pinnately compound, the 3-5 (-7) leaflets petiolulate, or -1-2x pinnately lobed.
6  Ray florets 0, or rays 1-3, the laminae 2-3.5 mm long.

7  Calyculus bractlets (3-) 4 (-5), seldom ciliate; disc florets usually 10-20 .........ccccevvrvvereenenne B. discoidea
7  Calyculus bractlets 5-21, usually ciliate; disc florets 20-150.
8  Calyculus bractlets (5-) 8 (-10); leaves usually 3 (-5)-foliolate..........ccevvereevrereevreniienenns B. frondosa
8  Calyculus bractlets 10-16 (-21); leaves usually laciniate or pinnatisect ...........ccocceevvevuennenne B. vulgata
6  Ray florets (5-) 8-13, the laminae 10-30 mm long.
9 Cypselas 2.5-4% aS 10NZ @S WIAC....c.eeueiririiieiiieieieteiteetet ettt B. trichosperma
9  Cypselas 1.5-2 (-2.5)% as long as wide.
10 Cypselas 2.5-5 mm long, the margins not winged, barbed, or ciliate ............cccevervueninienene B. mitis
10 Cypselas (4-) 5-8 mm long, the margins usually barbed or ciliate, and often also corky-winged.
11 Calyculus bractlets 8-12 (-16), these (4-) 5-7 (-12) mm long ..........cccevvereenviecieniennnnns B. aristosa
11 Calyculus bractlets 12-21, these (6-) 8-12 (20) mm 1oNg .......ccoeveveveveieriiririeienenns B. polylepis
5 Most leaves simple, the margins dentate to serrate or incised (with 3-7 lobes).
cernua
laevis
tripartita
connata
mitis
[bidentoides]
[eatonii]

Bidens alba (Linnaeus) Augustin de Candolle var. radiata (Schultz Bipontinus) Ballard ex T.E. Melchert. Cp (GA, NC,
SC): disturbed areas; uncommon, adventive from the New World tropics. [= K, Y; < B. pilosa Linnacus — RAB, FNA, S, SE; =
B. pilosa Linnaeus var. radiata Schultz Bipontinus — Z]
*  Bidens aristosa (Michaux) Britton, Midwestern Tickseed-sunflower. Cp, Pd (NC, SC, VA), Mt (GA, NC, SC): [=RAB, C,
FNA, G, GW, S, SE, W; > B. aristosa var. aristosa — F, S, Z; > B. aristosa var. fritcheyi Fernald — F, Z; > B. aristosa var. mutica
(A. Gray) Gattinger — F, S, Z; < B. aristosa — K (also see B. polylepis)]

Bidens bipinnata Linnaeus, Spanish Needles. Cp, Pd, Mt (GA, NC, SC, VA): [=RAB, C,F,FNA, G, K, S, SE, W; > B.
bipinnata var. bipinnata — Z]

Bidens cernua Linnaeus, Bur-marigold. Mt (GA, NC, VA), Pd (VA), Cp (GA, VA): marshes, ditches; [= RAB, C, FNA,
G, GW, K, S, SE, W; > B. cernua var. cernua — F, Z; > B. cernua var. elliptica Wiegand — F; > B. cernua var. integra Wiegand
~F]

Bidens connata Muhlenberg, Purplestem Beggar-ticks. Mt (GA), ? (NC?): South to NC according to C and S; included in
B. tripartita by RAB. [=C, FNA, G, K, S; <B. tripartita Linnacus — RAB; > B. connata var. anomala Farwell — F, Z; > B.
connata var. connata — F, Z; > B. connata var. fallax (Warnstorf) Sherff — F, Z; > B. connata var. petiolata (Nuttall) Farwell — F,
z]

Bidens discoidea (Torrey & A. Gray) Britton, Few-bracted Beggar-ticks. Cp, Pd (GA, NC, SC, VA), Mt (GA, VA): [=
RAB, C, F, FNA, G, GW, K, S, SE, W, Z]

Bidens frondosa Linnaeus, Devil's Beggar-ticks. Cp, Pd, Mt (GA, NC, SC, VA): [=RAB, C, FNA, G, GW, K, S, SE, W;
> B. frondosa var. frondosa — F, Z; > B. frondosa var. anomala Porter — Z]

Bidens laevis (Linnaeus) Britton, Sterns, & Poggenburg, Showy Bur-marigold. Cp (GA, NC, SC, VA), Pd (NC, VA), Mt
(VA): marshes, ditches; [= RAB, C, F, FNA, G, GW, K, SE, W, Z; > B. laevis — S; > B. nashii Small — S]

Bidens mitis (Michaux) Sherff, Coastal Plain Tickseed-sunflower. Cp (GA, NC, SC), Pd (GA), Mt (NC): [=RAB,C, F,
FNA, G, GW, K, SE, W, Z; > B. mitis var. leptophylla (Nuttall) Small — S; > B. mitis var. mitis — S]
*  Bidens pilosa Linnaeus. Cp (GA?, SC): waste areas near wool-combing mill; rare, introduced from tropical America. Also
reported for NC (Kartesz 1999). Known from ballast in se. PA (Rhoads & Klein 1993). [= FNA, K; > B. pilosa var. pilosa— Z;
> B. pilosa Linnaeus var. bimucronata (Turczaninov) Schultz Bipontinus — Z]
*  Bidens polylepis Blake, Ozark Tickseed-sunflower. Mt, Pd (GA, NC, SC, VA), Cp (NC, SC, VA): [=RAB, C, FNA, G,
GW, SE, W; > B. polylepis var. polylepis — F, Z; > B. polylepis var. retrorsa Sherff — F, Z; < B. aristosa — K]

Bidens trichosperma (Michaux) Britton, Northern Tickseed-sunflower. Cp (GA, NC, VA): tidal marshes; [= FNA; = B.
coronata (Linnaeus) Britton — RAB, C, G, GW, K, S, SE (name invalid); > B. coronata var. coronata — F, Z; > B. coronata var.
brachyodonta Fernald — F; > B. coronata var. trichosperma (Michaux) Fernald — F]
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*  Bidens tripartita Linnaeus. {combined distribution of comosa, connata, and tripartita: Mt (GA, NC, SC, VA), Pd (NC,
SC, VA), Cp (VA): marshes, swamps} [>B. tripartita — F, G, W, Z; > B. comosa (A. Gray) Wiegand — C, F, G, S; <B.
tripartita — FNA, K; < B. tripartita— RAB, GW (also see B. connata and B. comosa)]

Bidens comosa (A. Gray) Wiegand, Strawstem Beggar-ticks. [B. comosa (A. Gray) Wiegand — C, F, G, S; < B. tripartita —
RAB, FNA, K]

Bidens vulgata Greene, Tall Beggar-ticks. Mt (NC, SC, VA), Pd (NC, VA), Cp (VA): [=RAB, C, FNA, G, GW, K, S, SE,
W; > B. vulgata var. vulgata - F, Z]

Bidens beckii Torrey ex Sprengel, Water-marigold, Water Beggar-ticks. South to c. PA and NJ. This species is sometimes
treated in the monotypic genus Megalodonta; this is contradicted by molecular evidence, which shows B. beckii as a component
of Bidens (Ganders 2000). [= C, FNA, G; = Megalodonta beckii (Torrey ex Sprengel) Greene — F, K; > Megalodonta beckii var.
beckii — Z]

Bidens bidentoides (Nuttall) Britton occurs on tidal shores and mudflats from NY south to se. PA and e. MD. [=C, FNA, G,
K; > B. bidentoides — F; > B. mariana Blake — F; > B. bidentoides var. bidentoides — Z; > B. bidentoides var. mariana — Z]

Bigelowia Augustin de Candolle (Rayless-goldenrod)

A genus of 2 species (one with 2 varieties), herbs, of se. North America. References: Nesom in FNA (2006b); Anderson
(1970)=Z; Cronquist (1980)=SE; Nesom (2000b).

1  Basal leaves 4-14 mm wide; plants cespitose, or weakly rhizomatous; [of wet pine savannas]............... B. nudata var. nudata
1  Basal leaves 1-2 mm wide; plants strongly rhizomatous and colonial; [of dry clayey or rocky places] ................. [B. nuttallii]

Bigelowia nudata (Michaux) Augustin de Candolle var. nudata, Rayless-goldenrod. Cp (GA, NC, SC): savannas, pine
flatwoods, pocosin edges; common. August-October. A Southeastern Coastal Plain species: var. nudata ranges from e. NC
south to n. FL and west to LA. Var. australis (L.C. Anderson) Shinners [= ssp. australis L.C. Anderson] occurs in c. and s.
peninsular FL; it differs in its narrower leaves (2-4.5 mm wide vs. 4-15 mm) and larger heads (involucre 6-7.5 mm tall vs. 4.5-6
mm). [=FNA, SE; = Bigelowia nudata ssp. nudata — GW, K, Z; < Chondrophora nudata (Michaux) Britton — RAB, S]

Bigelowia nuttallii (Michaux) Augustin de Candolle. Cp, Pd (GA): prairies, sandstone glades, Altamaha Grit glades, and
roadbanks; rare. September-October. Ec. GA (Jones & Coile 1988, Bridges & Orzell 1989) and w. FL west to e. TX. [=FNA,
GW, K, SE, Z; = Chondrophora virgata (Nuttall) Greene — S, misapplied]

Boltonia L'Héritier de Brutelle (Doll's-daisy)
(contributed by John F. Townsend and Alan Weakley)

A genus of about 6-7 species, herbs, of e. and c¢. North America. References: Karaman-Castro & Urbatsch in FNA (2006b);
Townsend & Karaman-Castro (2006)=X; Morgan (1966)=Z; Anderson (1987)=Y; Cronquist (1980)=SE; Nesom (2000b).

1 Achenes with pappus reduced to a short ring of bristles to 0.15mm long or with occasional slender awns to 0.6mm; achene
wings lacking or up to 0.1 mm wide; faces of achenes glabrous.

2 Phyllaries 0.2-0.5 mm wide, whitened throughout or with greenish tip, midrib relatively prominent (25%-35% phyllary
width); heads 4.3-6.1 mm wide, peduncles 0.25-0.5 mm in diameter; ray corollas white fading to pinkish in age;
bracteal leaves narrowly oblanceolate to HNEAT............cocceiiiiiiiieiieieiie s B. caroliniana

2 Phyllaries 0.4-0.9mm wide, whitened in lower 1/3 to 1/2 only, distal portion green, midrib relatively narrow (8%-14%
phyllary width); heads 6-11.5 mm wide, peduncles 0.5-1.1 mm in diameter; ray corollas lilac or pinkish (-white);
bracteal leaves 0blanceolate t0 ODIONG........cc.ecuieiierieieiieierieetec ettt sttt e st e e e beesaesreenaenseennenne B. montana

1 Achenes with two distinct pappus awns in addition to a shorter ring of bristles, the awns mostly 0.3-1.8 mm long; achene
wings obvious, mostly 0.2-0.5 mm wide; faces of achenes pubescent.

3 Phyllaries spatulate, oblanceolate, or linear-oblanceolate, apices cuspidate, pappus awns 2/3 or more as long as the
achenes; inflorescence diffusely branched, with numerous heads.

4  Phyllaries spatulate to obovate-spatulate, membranaceous margins broad, (2-) 2.5-6 mm Wide ..........cceceeveneeiienene
..................................................................................................................................... B. asteroides var. latisquama
4  Phyllaries oblanceolate to linear-oblanceolate, membranaceous margins narrow, 1-2.5 (-3) mm wide...........ccc......
..................................................................................................................................... [B. asteroides var. recognita]
3 Phyllaries linear-subulate to lanceolate; inflorescence various.
5 Inflorescence more or less leafy-bracteate.
6  Inflorescence diffusely branched, heads relatively numerous, phyllaries (0.2-) 0.3-0.4 (-0.5) mm wide, (1.3-)
1.4-1.8 (-2.1) mm long, pappus awns 0.3-0.8 MM 10Ng.........coccereriiieiieiniiieeeceee [B. apalachicolensis]
6  Inflorescence narrow with loosely ascending branches, heads relatively few, phyllaries (0.5) 0.7 to 0.9 (1.1)
mm wide, (1.5-) 2.1-2.4 (-3.5) mm long, pappus awns (0.2-) 0.8-1.1(-1.3) mm long ........cccecevverenerecvnrniennennee
............................................................................................................................... B. asteroides var. asteroides
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5  Inflorescence subulate-bracteate
7  Phyllaries subulate; peduncles filiform ..........coceoirieiieeriieineeeece e B. diffusa var. diffusa
7  Phyllaries linear-oblong; peduncles thick..........c.cccooiiiiiiiiiiiiiiieeeeeee [B. diffusa var. interior]

Boltonia asteroides (Linnaeus) L'Héritier, Eastern Doll's-daisy. Cp (NC, SC, VA), Mt (NC), {GA}: marshes, ditches;
common, rare in Mountains (VA Watch List). August-October. NJ south to panhandle FL, west to MS and LA, mostly on the
Coastal Plain, but with a few disjunct occurrences inland, such as Henderson County, NC. [= RAB, W, Y; = B. asteroides var.
asteroides — C, G, K, SE, X, Z; > B. asteroides var. asteroides — F; > B. asteroides var. glastifolia (Hill) Fernald — F; <B.
asteroides (Linnaeus) L'Héritier var. asteroides — FNA; < Boltonia sp. - GW]

Boltonia caroliniana (Walter) Fernald, Carolina Doll's-daisy. Cp (NC, SC, VA), Pd (NC, SC), Mt (VA), {GA}:
bottomlands, ditches, roadsides, prairies; common (GA Special Concern, VA Rare). August-October. Se. VA south to s. SC
(and GA according to Kartesz 1999), primarily on the Coastal Plain and Piedmont. [=C, FNA, G, K, SE, X, Y; < B. caroliniana
—RAB (also see B. diffusa var. diffusa); > B. caroliniana — F; > B. ravenelii Fernald & Griscom — F; < Boltonia sp. - GW; = B.
diffusa var. caroliniana — Z]

Boltonia diffusa Elliott var. diffusa, Southern Doll's-daisy. Cp (GA, SC), Pd* (VA*): clay-based Carolina bays, roadsides,
powerline rights-of-way, and other artificially open areas; rare. August-October. Se. SC south to s. FL, west to e. TX, inland in
the interior to c. TN, s. IL, s. MO, AR, and se. OK; disjunct in the Bahamas (Mangrove Cay of Andros Island). [= FNA, K, Z; <
B. caroliniana — RAB; < B. diffusa — C, G, SE, Y; < Boltonia sp. - GW]

*  Boltonia latisquama A. Gray, Midwestern Doll's-daisy. Cp (NC, VA): ditches; rare, introduced from mw. United States.
August-October. WI west to ND, south to MS and OK; disjunct in NC and se. VA. [> B. latisquama var. latisquama — F; > B.
latisquama var. recognita Fernald & Griscom — F; = B. asteroides (Linnaeus) L'Héritier de Brutelle var. latisquama (A. Gray)
Cronquist — FNA, K; > B. asteroides (Linnaeus) L'Héritier de Brutelle var. latisquama (A. Gray) Cronquist — C, G; > B.
asteroides var. recognita (Fernald & Griscom) Cronquist — C, G; < Boltonia sp. — GW; = B. asteroides var. latisquama — SE, Z]

Boltonia montana J.F. Townsend & V. Karaman-Castro, Valley Doll's-daisy. Mt (VA): sinkhole ponds; rare. This new
species is under study, occurring in Augusta Co. VA and Ridge and Valley wetlands in NJ (J. Townsend, pers. comm.). Material
from Augusta Co. VA (Maple Flats ponds) has been previously interpreted as B. asteroides, but appears to be more similar to B.
caroliniana , though not matching that taxon either. [= X; <B. asteroides (Linnaeus) L'Héritier var. asteroides — FNA]

Boltonia apalachicolensis L.C. Anderson, Apalachicola Doll’s-daisy. Panhandle FL, s. MS, west to LA. [= FNA, K]
{synonymy incomplete}

Boltonia asteroides (Linnaeus) L'Héritier var. latisquama (A. Gray) Cronquist. Cp (VA): WI west to ND, south to MS and
OK; reported for VA. [=FNA, K; = B. latisquama A. Gray] {synonymy incomplete}

Boltonia asteroides (Linnaeus) L'Héritier var. recognita (Fernald & Griscom) Cronquist. MI, OH, KY, TN west to
Saskatchewan and OK. [=FNA, K; = Boltonia recognita (Fernald & Griscom) G.N. Jones] {synonymy incomplete}

Boltonia diffusa Elliott var. interior Fernald & Griscom. KY and TN west to IL, OK, and LA. [=FNA, K] {synonymy
incomplete}

Borrichia Adanson (Seaside Oxeye)

A genus of 2 species, shrubs, of se. United States and West Indies. References: Semple in FNA (2006¢); Cronquist (1980)=SE.

Borrichia frutescens (Linnaeus) Augustin de Candolle, Seaside Oxeye. Cp (GA, NC, SC, VA): salt and brackish marshes;
common. May-September. DC and e. VA south to FL, west to TX and Mexico; also in Bermuda. This species often forms
nearly pure stands of many hectares, conspicuous from the fleshy, gray leaves. [= RAB, C, F, FNA, G, K, SE]

Brickellia Elliott 1823 (False-boneset)

A genus of about 110 species, herbs and shrubs, primarily of sw. North America, Central America, and South America. Kuhnia
appears to be a part of Brickellia (King & Robinson 1987; Shinners 1971). References: Scott in FNA (2006¢); Cronquist

(1980)=SE; Shinners (1971)=Z; Shinners (1946)=Y; Turner (1989)=X.

1  Leaves rounded at base; upper stem leaves reduced in size but similar in sahpe to the lower leaves; pappus purplish, of ca.

40 Bristles; [OF'S. GA SOULN] ....cviiuiiiieieiei ettt ettt ettt ettt et seeseese b e b e st eseeseeseesesessenseneeseeseesensens B. cordifolia
1 Leaves cuneate at base; upper stem leaves (at least) linear-lanceolate; pappus whitish, of 20-25 bristles; [widespread in our
ATEA] cveuveuvereeueeteeteeteetetessesteseeteeseebe s es s e st eteesees e be s e b e st et e eRe et e ae b e s b e st esteneeteebe b e b e st enteseeteeaeerenee B. eupatorioides var. eupatorioides

Brickellia cordifolia Elliott, Flyr's False-boneset. Cp (GA): mesic pine-hardwood or oak-hickory woods of upland
hammocks; rare (GA Special Concern). Late August-late October. Sw. GA (Jones & Coile 1988) and AL south ton. FL. [=
FNA, K, SE; Coleosanthus cordifolius (Elliott) Kuntze — S]

Brickellia eupatorioides (Linnaeus) Shinners var. eupatorioides, Eastern False-boneset. Mt, Pd, Cp (GA, NC, SC, VA):
dry slopes, shale barrens, dry woodlands, thickets; common (uncommon in Mountains, uncommon in VA Piedmont, rare in VA
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Coastal Plain). June-October. NJ west to IN, south to FL and se. TX. In addition to var. eupatorioides, B. eupatorioides
includes several other varieties, of more southern or western distribution. Var. floridana (R.W. Long) B.L. Turner [= B. mosieri
Small] has all leaves linear and is apparently restricted to s. FL; previous references to its occurrence further north (as by SE) are
based on narrow-leaved forms of B. eupatorioides var. eupatorioides. Var. texana (Shinners) Shinners [= var. ozarkana
(Shinners) Shinners] has the outer phyllaries prolonged into setae, nearly or fully as long as the inner phyllaries, and should be
considered a possibility for our area, in dry open habitats with prairie or midwestern affinities; it is known from eastward to AR
and MO. Var. corymbulosa (Torrey & Gray) Shinners ranges as far east as IN, IL, MO, and AR (and allegedly to KY) and has
larger heads than var. eupatorioides (9-15 mm high, with mostly 15-35 florets, vs. 7-11 mm high, with mostly 6-15 florets). [=
FNA, K, X, Z; < Kuhnia eupatorioides Linnaeus — RAB, S, W; = Kuhnia eupatorioides var. eupatorioides — C, F, G, SE; =
Kuhnia eupatorioides var. pyramidalis Rafinesque — Y]

Brintonia Greene 1895 (Brintonia)

A monotypic genus of the East Gulf Coastal Plain of the Southeastern United States, though sometimes combined with Solidago.
References: Semple in FNA (2006b); Nesom (1993).

Brintonia discoidea (Elliott) Greene, Brintonia, Rayless Mock-goldenrod. Cp (GA): rich bluff forests; rare (GA Watch

List). August-October. A Southeastern Coastal Plain endemic: sw. GA and Panhandle FL west to LA. [=FNA, S, SE; =
Solidago discoidea Elliott — K]

Cacalia
(see Arnoglossum, Hasteola, Rugelia)

Calotis R. Browne
*  Calotis cuneifolia R. Browne. Cp (SC): waste areas near wool-combing mill; rare, introduced from Australia. Reported by
Nesom (2004d). [=K]
Calyptocarpus Lessing 1832 (Straggler-daisy, Lawnflower)

A genus of 3 species, herbs, of sw. North America south to Central America. References: Strother in FNA (2006c); Sherff &
Alexander (1955)=Z; Cronquist (1980)=SE.

*  Calyptocarpus vialis Lessing, Straggler-daisy, Lawnflower. Cp (GA, SC): disturbed areas, lawns; rare, introduced from
tropical America. [=FNA, K, S, SE, Z]
Carduus Linnaeus (Plumeless Thistle)

(also see Cirsium)

A genus of about 90 species, herbs, of temperate Old World. References: Keil in FNA (2006a); Cronquist (1980)=SE.

1 Phyllaries 2-8 mm wide; heads mostly nodding .............ccocvevievieiiiniinenieieiee e C. nutans ssp. macrolepis
1 Phyllaries 1-2 mm wide; heads erect.
2 Involucres cylindrical or narrowly ellipsoid..........ccovevvvvieririereeiiieiiiieeeeeeeieins C. pycnocephalus ssp. pycnocephalus

2 Involucres spherical or hemispherical.
3 Involucre 14-20 mm high, 25-35 mm across (excluding the flowers); leaves glabrate to glabrous beneath; plants

VETY SPINY; SEEM LOUZN ...ttt ettt enas C. acanthoides ssp. acanthoides
3 Involucre 12-17 mm high, 15-20 (-25) mm across (excluding the flowers); leaves cottony-tomentose beneath, at
least when young; plants not very spiny; Stem DIIttle.........cceeieririiiriniiieiieieie e C. crispus

*  Carduus acanthoides Linnaeus ssp. acanthoides, Plumeless Thistle. Mt (NC, VA), Pd, Cp (VA): disturbed areas, pastures;
common (rare in NC), introduced fro