This version of the flora has maps reduced to a few pixels to
reduce file size. For a full version, see http://herbarium.unc.edu/
flora.htm

This version is also divided FlOl‘a Of the Southern

into parts to see if this will . .
workbeeron mobie | ANA Mid-Atlantic States
devices. This is part 4 of 4:
Eudicotyledonae

(Eudicots), Working Draft of 28 September 2012
pages 770-1197

by
Alan S. Weakley
University of North Carolina Herbarium (NCU)
North Carolina Botanical Garden
University of North Carolina at Chapel Hill
Campus Box 3280
Chapel Hill NC 27599-3280


mikelee
Text Box
This version of the flora has maps reduced to a few pixels to reduce file size.  For a full version, see http://herbarium.unc.edu/flora.htm

mikelee
Text Box
This version is also divided into parts to see if this will work better on mobile devices.  This is part 4 of 4: 
Eudicotyledonae (Eudicots), 
pages 770-1197


TABLE OF CONTENTS

Table of Contents

THE FLORA L e 6
ACKNOWLEDGIMENTS .. ettt bt e ettt ettt 9
KEYS TO FAMILIES (AND, IN SOME CASES, GENERA) ....ciiiiiiiiiiiii it 10

SECTION 1: LYCOPODIOPHYTA (CLUBMOSSES).......ociiiiiiiiiiiiee sttt 56

L1. LYCOPODIACEAE Palisot de Beauvois 1802 (Clubmoss Family) [in LYCOPODIALES]........

L2. ISOETACEAE Reichenbach 1828 (Quillwort Family, Merlin's-grass Family) [in ISOETALES]...

L3. SELAGINELLACEAE Willkomm 1854 (Spikemoss Family) [in SELAGINELLALES] .............. .63
SECTION 2: MONILOPHYTA (FERNS) ....c.oiiiiiieeeieieeere e ...66

F4. EQUISETACEAE Michaux ex de Candolle 1804 (Horsetail Family) [in EQUISETALES] .....ccooiiiiiiieineeisese e 66

F5. OPHIOGLOSSACEAE (R. Brown) Agardh 1822 (Adder's-tongue Family) [in OPHIOGLOSSALES] .......cccoeiriinenciienieeseesieies 67

F6. PSILOTACEAE Kanitz 1887 (Whiskfern Family) [in PSILOTALES]........cccccoiiinniiiiieeeeieeeenns .70

F8. OSMUNDACEAE Martinov 1820 (Royal Fern Family) [in OSMUNDALES]..................
F9. HYMENOPHYLLACEAE Link 1833 (Filmy Fern Family) [in HYMENOPHYLLALES]...
F10. GLEICHENIACEAE C. Presl 1825 (Forking-fern Family) [in GLEICHENIALES]...... .73

F13. LYGODIACEAE M. Roemer 1840 (Climbing Fern Family) [in SCHIZAEALES] ... .73
F14. SCHIZAEACEAE Kaulfuss 1827 (Curly-grass Family) [in SCHIZAEALES] .........coiiiiiiiiiiiee ettt 73
F16. MARSILEACEAE Mirbel 1802 (Water-clover Family) [in SALVINIALES] ........cooiiiiiiiiiiieseeessessesse s 74

F17. SALVINIACEAE Martinov 1820 (Floating Fern Family) [in SALVINIALES]....
F30. DENNSTAEDTIACEAE Lotsy 1909 (Bracken Family) [in POLYPODIALES]................
F31. PTERIDACEAE E.D.M. Kirchner 1831 (Maidenhair Fern Family) [in POLYPODIALES] .
F32. CYSTOPTERIDACEAE Schmakov 2001 (Brittle Fern Family) [in POLYPODIALES].... .
F33. ASPLENIACEAE Frank 1877 (Spleenwort Family) [in POLYPODIALES].......ccccocviiriinninirneeeeeeeines .84
F34. DIPLAZIOPSIDACEAE X.C. Zhang & Christenhusz 2011 (Glade Fern Family) [in POLYPODIALES] .
F35. THELYPTERIDACEAE Pichi Sermolli 1970 (Marsh Fern Family) [in POLYPODIALES].
F36. WOODSIACEAE Herter 1949 (Woodsia Family) [in POLYPODIALES]........c.cccccvueuenene.

F38. ONOCLEACEAE Pichi Sermolli 1970 (Sensitive Fern Family) [in POLYPODIALES] ....
F39. BLECHNACEAE (C. Presl) Copeland 1947 (Deer Fern Family) [in POLYPODIALES] ......ccccoiiiiiiiiniieiseee e 92
F40. ATHYRIACEAE Alston 1956 (Lady Fern Family) [in POLYPODIALES] .......ccoviiiiiiiiiittetttieiesisisisssss e 92

F42. DRYOPTERIDACEAE Ching 1965 (Wood-fern Family) [in POLYPODIALES]..................
F44. NEPHROLEPIDACEAE Pichi Sermolli 1975 (Sword Fern Family) [in POLYPODIALES]

F48. POLYPODIACEAE J. Presl & C. Presl 1822 (Polypody Family) [in POLYPODIALES]..... .97
SECTION 3: ACROGYMNOSPERMAE (EXTANT GYMNOSPERMS)......cccovimimimirirrnriririninens 100
G1. CYCADACEAE Persoon 1807 (Cycad Family, Sago-palm Family) [in CYCADALES] ....100
G2. ZAMIACEAE Reichenbach 1837 (Zamia Family) [In CYCADALES] ........coiiiiiiiiie ettt 100
G3. GINKGOACEAE Engler in Engler & Prantl 1897 (Ginkgo Family) [in GINKGOALES].........ccccoiiiiiiniiseenseeeee s 100
G7. PINACEAE Sprengel ex F. Rudolphi 1830 (Pine Family) [in PINALES].........cccccoceovnnne. ....100
G9. PODOCARPACEAE Endlicher 1847 (Podocarp Family) [in ARAUCARIALES] .. 106
G11. CUPRESSACEAE Bartlett 1830 (Cypress Family) [in CUPRESSALES]............ .. 106
G12a. CEPHALOTAXACEAE Neger 1907 (Plum-yew Family) [in CUPRESSALES] .. 109
G12b. TAXACEAE S.F. Gray 1822 (Yew Family) [in CUPRESSALES] .........c.cccoune.... ..109
SECTION 4: MAGNOLIIDS AND PRIMITIVE ANGIOSPERMS..........ccoovvviirninnns 111
3. CABOMBACEAE A. Richard 1828 (Water-shield Family) [in NYMPHAEALES]... 111
4. NYMPHAEACEAE R.A. Salisbury 1805 (Water-lily Family) [in NYMPHAEALES].... 111
7a. ILLICIACEAE A.C. Smith 1947 (Star-anise Family) [in AUSTROBAILEYALES] .... ... 113
7b. SCHISANDRACEAE Blume 1830 (Star-vine Family) [in AUSTROBAILEYALES]........cccouiiiiiiiieiitteeeeci e 114
11. SAURURACEAE E. Meyer 1827 (Lizard's-tail Family) [in PIPERALES] ........ccoiriiiiiiiteteecei s 114

12. PIPERACEAE C.A. Agardh 1824 (Pepper Family) [in PIPERALES] .........ccccceevune.
15. ARISTOLOCHIACEAE A. L. de Jussieu 1789 (Birthwort Family) [in PIPERALES]...

17. MAGNOLIACEAE A.L. de Jussieu 1789 (Magnolia Family) [in MAGNOLIALES]..... ....119
21. ANNONACEAE A.L. de Jussieu 1789 (Custard-apple Family) [in MAGNOLIALES] .. ...121
22. CALYCANTHACEAE Lindley 1819 (Sweet-shrub Family) [in LAURALES] ............ ... 122
28. LAURACEAE A.L. de Jussieu 1789 (Laurel Family) [iN LAURALEST ..ottt et s 123
SECTION 5: MONOCOTYLEDONAE (MONOCOTS).....ccuiiiiiiiiiiiiiieeeeseeee sttt 126

29. ACORACEAE Martinov 1820 (Calamus Family) [in ACORALES]......
30. ARACEAE A.L de Jussieu 1789 (Arum Family) [in ALISMATALES]........ccc.cceveuene
31. TOFIELDIACEAE Takhtajan 1994 (False-asphodel Family) [in ALISMATALES] ..
32. ALISMATACEAE Ventenat 1799 (Water-plantain Family) [in ALISMATALES]............. ....133
34. HYDROCHARITACEAE A.L. de Jussieu 1789 (Frog's-bit Family) [in ALISMATALES] ...
35. SCHEUCHZERIACEAE F. Rudolphi 1830 (Scheuchzeria Family) [in ALISMATALES]....

37. JUNCAGINACEAE L.C. Richard 1808 (Arrowgrass Family) [in ALISMATALES] .. ... 140
38. ZOSTERACEAE Dumortier 1829 (Eelgrass Family) [in ALISMATALES]........cccccc.... ...141
39. POTAMOGETONACEAE Dumortier 1829 (Pondweed Family) [in ALISMATALES] ............ ... 141
41. RUPPIACEAE Horaninow ex Hutchinson 1934 (Wigeon-grass Family) [in ALISMATALES] ..o 144
42. CYMODOCEACEAE N. Taylor 1909 (Manatee-grass Family) [in ALISMATALEST] ......cccooiiiinieircise et 145
44. NARTHECIACEAE E.M. Fries 1846 (Bog-asphodel Family) [in DIOSCOREALES].. ... 145
45. BURMANNIACEAE Blume 1827 (Burmannia Family) [in DIOSCOREALES]......... ... 147

46. DIOSCOREACEAE R. Brown 1810 (Yam Family) [in DIOSCOREALES]..... ... 147
49. STEMONACEAE Engler 1887 (Stemona Family) [in PANDANALES] ...
53a. TRILLIACEAE Lindley 1846 (Trillium Family) [in LILIALES].....ccoovririririreieeeeeee sttt 148



TABLE OF CONTENTS 3

53b. XEROPHYLLACEAE Takhtajan 1994 (Beargrass Family) [iN LILIALES]........cccooiiiiiiieiee s 154
53c. HELONIADACEAE J. Agardh 1858 (Swamp-pink Family) [in LILIALES].. ... 155
53d. MELANTHIACEAE Batsch 1802 (Bunchflower Family) [in LILIALES] ........ ..155

55. ALSTROEMERIACEAE Dumortier 1829 (Peruvian-lily Family) [in LILIALES].....
56. COLCHICACEAE A.P. de Candolle 1805 (Meadow Saffron Family) [in LILIALES]...
59. SMILACACEAE Ventenat 1799 (Greenbriar Family) [in LILIALES] ......ociiiiiiiiiecreeeee s 160
61. LILIACEAE A.L. de Jussieu 1789 (Lily Family) [in LILIALEST ....c.ovorrirririririiie ettt 162
62. ORCHIDACEAE A.L. de Jussieu 1789 (Orchid Family) [in ASPARAGALES] ..
67. HYPOXIDACEAE R. Brown 1814 (Stargrass Family) [in ASPARAGALES]..
71. IRIDACEAE A.L. de Jussieu 1789 (Iris Family) [in ASPARAGALES] ........
73. XANTHORRHOEACEAE R. Brown 1810 (Day-lily Family) [in ASPARAGALES] ..
74. AMARYLLIDACEAE J. St. Hilaire 1805 (Amaryllis Family) [in ASPARAGALES]....
75a. ASPARAGACEAE A.L. de Jussieu 1789 (Asparagus Family) [in ASPARAGALES]........cccooiiiiiiriine et 200
75b. RUSCACEAE M. Roemer 1840 (Ruscus Family) [in ASPARAGALEST] ..ottt 200
75c. AGAVACEAE Endlicher 1841 (Agave Family) [in ASPARAGALES]........ .

75d. THEMIDACEAE Salishury 1866 (Brodiea Family) [in ASPARAGALES].... ....205
75¢. HYACINTHACEAE Batsch 1786 (Hyacinth Family) [in ASPARAGALES] ..............ooevmrerrseeeseresesssssssesesssessssssssssssssssssssssssssssssssssnneees 205
76. ARECACEAE Schultz 1832 or PALMAE de Jussieu 1789 (Palm Family) [in ARECALES] ............vovvvverererereresesssesssesssssssssesessssseeeeee 207

78. COMMELINACEAE R. Brown 1810 (Spiderwort Family) [in COMMELINALES] ............
80. PONTEDERIACEAE Kunth 1816 (Pickerelweed Family) [in COMMELINALES]...
81. HAEMODORACEAE R. Brown 1810 (Bloodwort Family) [in COMMELINALES] ..
86. CANNACEAE A.L. de Jussieu 1789 (Canna Family) [in ZINGIBERALES] ........ccccccoevneiniinins

87. MARANTACEAE Petersen in Engler & Prantl 1888 (Arrowroot Family) [in ZINGIBERALES]... ....216
89. ZINGIBERACEAE Martynov 1820 (Ginger Family) [in ZINGIBERALES] ........cccotiiiiiiieitee s 216
91. TYPHACEAE A.L. de Jussieu 1789 (Cattail Family) [in POALES] .......ccoiiiiiiirine ettt e 216
92. BROMELIACEAE A.L. de Jussieu 1789 (Bromeliad or Pineapple Family) [in POALES] .. ....218
94. XYRIDACEAE C. Agardh 1823 (Yellow-eyed Grass Family) [in POALES]..........cccco..... ...219

95. ERIOCAULACEAE Palisot de Beauvois 1828 (Pipewort Family) [in POALES] ..
96. MAYACACEAE Kunth 1840 (Bogmoss Family) [in POALES] .......c..cccccevnenene. 225
98. JUNCACEAE A.L. de Jussieu 1789 (Rush Family) [in POALES].....
99. CYPERACEAE A.L. de Jussieu 1789 (Sedge Family) [in POALEST........ccccoiiiiiniiicieeeeeseseeesee e

106. POACEAE (R. Brown) Barnhart 1895 or GRAMINEAE A.L. de Jussieu 1789 (Grass Family) [in POALES].. ... 307
SECTION 6: EUDICOTYLEDONAE (EUDICOTS) ..ot ....419
107. CERATOPHYLLACEAE S.F. Gray 1821 (Hornwort Family) [in CERATOPHYLLALES] ...419
109a. FUMARIACEAE A.P. de Candolle 1821 (Fumitory Family) [in RANUNCULALES] .......cccovtutitimiiniinrnsnss e 419
109b. PAPAVERACEAE A.L. de Jussieu 1789 (Poppy Family) [in RANUNCULALES] .........ccocioiiiiiiieesrnrsssss s 421

111. LARDIZABALACEAE Decaisne 1839 (Lardizabala Family) [in RANUNCULALES]......
112. MENISPERMACEAE A.L. de Jussieu 1789 (Moonseed Family) [in RANUNCULALES].
113. BERBERIDACEAE A.L. de Jussieu 1789 (Barberry Family) [in RANUNCULALES] ...
114a. HYDRASTIDACEAE Martinov 1820 (Golden-seal Family) [in RANUNCULALES] ......

114b. RANUNCULACEAE A.L. de Jussieu 1789 (Buttercup Family) [in RANUNCULALES].. ....428
116. NELUMBONACEAE Dumortier 1829 (Lotus-lily Family) [in PROTEALES] ..o 446
117. PLATANACEAE Dumortier 1829 (Plane-tree Family) [in PROTEALES] ......coooiiiiiiiiiiereie et 446

121. BUXACEAE Dumortier 1822 (Boxwood Family) [in BUXALES] .................
127. ALTINGIACEAE Lindley 1846 (Sweet-gum Family) [in SAXIFRAGALES]............

128. HAMAMELIDACEAE R. Brown 1818 (Witch-hazel Family) [in SAXIFRAGALES]..
131. ITEACEAE J. Agardh 1858 (Sweetspire Family) [in SAXIFRAGALES] .......c.ccccooevrenne
132. GROSSULARIACEAE A.P. de Candolle 1805 (Currant Family) [in SAXIFRAGALES]
133. SAXIFRAGACEAE A.L. de Jussieu 1789 (Saxifrage Family) [in SAXIFRAGALES]...... ....451
134. CRASSULACEAE A.P. de Candolle 1825 (Stonecrop Family) [in SAXIFRAGALES]..............
137. PENTHORACEAE Rydberg ex Britton 1901 (Ditch-stonecrop Family) [in SAXIFRAGALES]
138. HALORAGACEAE R. Brown 1814 (Water-milfoil Family) [in SAXIFRAGALES]...........c.c......
140. VITACEAE A.L. de Jussieu 1789 (Grape Family) [iN VITALES].......cooiiiiiie ittt s 463
141. KRAMERIACEAE Dumortier 1829 (Krameria Family) [in ZYGOPHYLLALES] ........cccviiiiiiiisesssrsssss s 467
142. ZYGOPHYLLACEAE R. Brown 1814 (Creosote-bush Family) [in ZYGOPHYLLALES] .........cccoecevevnnne.
144. FABACEAE Lindley 1836 or LEGUMINOSAE A.L. de Jussieu 1789 (Legume Family) [in FABALES] ...
146. POLYGALACEAE R. Brown 1814 (Milkwort Family) [in FABALES]...
147. ROSACEAE A.L. de Jussieu 1789 (Rose Family) [in ROSALES]..............

150. ELAEAGNACEAE A.L. de Jussieu 1789 (Oleaster Family) [in ROSALES]. ....560
151. RHAMNACEAE A.L. de Jussieu 1789 (Buckthorn Family) [in ROSALES] .........cccoviiiiiiiiiceeeessssesssse s 561
152. ULMACEAE de Mirbel 1815 (EIm Family) [iNn ROSALES] ......c.ccttiiiiririiiessssisite ettt 564

153. CANNABACEAE Endlicher 1827 (Hops Family) [in ROSALES]...
154. MORACEAE Lindley 1847 (Mulberry Family) [in ROSALES] ..........
155. URTICACEAE A.L. de Jussieu 1789 (Nettle Family) [in ROSALES].
157. FAGACEAE Dumortier 1829 (Beech Family) [in FAGALES]...........
158. MYRICACEAE Blume 1829 (Bayberry Family) [in FAGALES] .........ccccocevu...

159. JUGLANDACEAE A. Richard ex Kunth 1824 (Walnut Family) [in FAGALES]..
160. CASUARINACEAE R. Brown 1814 (Casuarina Family) [in FAGALES] .
162. BETULACEAE S.F. Gray 1821 (Birch Family) [in FAGALES] ........cccc......

167. CUCURBITACEAE Durande 1782 (Gourd Family) [in CUCURBITALES]. ....593
170. BEGONIACEAE C. Agardh 1824 (Begonia Family) [in CUCURBITALES] .........cco.cevvuerurrereeeesesiisseessesssseessessssessessesssesssssssesnnes 597
172a. PARNASSIACEAE Gray 1821 (Grass-of-Parnassus Family) [in CELASTRALES]........cccoiiiiiiiiiece e 597

172b. CELASTRACEAE R. Brown 1814 (Bittersweet Family) [in CELASTRALES]
175. OXALIDACEAE R. Brown 1818 (Wood-sorrel Family) [in OXALIDALES].......cccoiiiiiiiiiieinie et




TABLE OF CONTENTS 4

181. RHIZOPHORACEAE R. Brown 1814 (Red Mangrove Family) [in MALPIGHIALES] .......cccooiriiiiieii e 603
184. EUPHORBIACEAE A.L. de Jussieu 1789 (Spurge Family) [in MALPIGHIALES].... ..603
189. PHYLLANTHACEAE Martinov 1820 (Leaf-flower Family) [in MALPIGHIALES] ... ..614
190. ELATINACEAE Dumortier 1829 (Waterwort Family) [in MALPIGHIALES]............ ....615
196. CHRYSOBALANACEAE R. Brown 1818 (Coco-plum Family) [in MALPIGHIALES] .........c.cceuvuee. ....616
199. PASSIFLORACEAE A.L. de Jussieu ex Kunth 1817 (Passionflower Family) [in MALPIGHIALES].........cccovoiviiiiiinccieein 617

201. SALICACEAE de Mirbel 1815 (Willow Family) [in MALPIGHIALES]..........ccotiiiiiiiiieieieieiereiee sttt 618
202. VIOLACEAE Batsch 1802 (Violet Family) [in MALPIGHIALES] ..........cccoovn... .
208. LINACEAE A.P. de Candolle ex Gray 1821 (Flax Family) [in MALPIGHIALES] ................
213. PODOSTEMACEAE Richard ex C. Agardh 1822 (Riverweed Family) [in MALPIGHIALES].
214. HYPERICACEAE A.L. de Jussieu 1789 (St. John's-wort Family) [in MALPIGHIALES].......
215. GERANIACEAE A.L. de Jussieu 1789 (Geranium Family) [in GERANIALES] .............
219. LYTHRACEAE J. St.-Hilaire 1805 (Loosestrife Family) [In MYRTALES] .......cooiiiiiiiiiieieie e
220. ONAGRACEAE A.L. de Jussieu 1789 (Evening-primrose Family) [in MYRTALES] ........ccoiiiiiiiiinneieeee e
222. MYRTACEAE A.L. de Jussieu 1789 (Myrtle Family) [in MYRTALES]........cccccccevnnne .
223. MELASTOMATACEAE A.L. de Jussieu 1789 (Melastome Family) [in MYRTALES]....

230. STAPHYLEACEAE Martynov 1820 (Bladdernut Family) [in CROSSOSOMATALES].......cccoiiiiiiiiiiiieeeeeeeeeee e 658
239. ANACARDIACEAE R. Brown 1818, nom. cons. (Cashew Family) [in SAPINDALES] .......ccccooiiiiiinniisece e 659
240. SAPINDACEAE A.L. de Jussieu 1789 (Soapberry Family) [in SAPINDALES].......... ....662

241. RUTACEAE A.L. de Jussieu 1789 (Citrus Family) [in SAPINDALES]....................
242. SIMAROUBACEAE A.P. de Candolle 1811 (Quassia Family) [in SAPINDALES] .
243. MELIACEAE A.L. de Jussieu 1789 (Mahogany Family) [in SAPINDALES].......

250. MALVACEAE A.L. de Jussieu 1789 (Mallow Family) [in MALVALES].............. ...670
252. THYMELAEACEAE A.L de Jussieu 1789 (Mezereum Family) [in MALVALES] ..o 680
255. CISTACEAE A.L. de Jussieu 1789 (Rockrose Family) [in MALVALES]........coiiiiie ittt 681

258. TROPAEOLACEAE A.L de Jussieu ex A.P. de Candolle 1824 (Nasturtium Family) [in BRASSICALES].....
261. LIMNANTHACEAE R. Brown 1838 (False-mermaid Family, Meadow-foam Family) [in BRASSICALES] .
264. BATACEAE von Martius ex Meisner 1842 (Batis Family) [in BRASSICALES].........ccoceomirniiniiniieines
270. RESEDACEAE A.P. de Candolle ex Gray 1821 (Mignonette Family) [in BRASSICALES]...
272. CLEOMACEAE Horaninow 1834 (Cleome Family) [in BRASSICALES] .......cccoviiiiiiiiininieeenserce e
273. BRASSICACEAE Burnett 1835 or CRUCIFERAE A.L. de Jussieu 1789 (Mustard Family) [in BRASSICALES]
277. OLACACEAE A.L. de Jussieu ex R. Brown in Tuckey 1818 (Olax Family) [in SANTALALES]....
279. SANTALACEAE R. Brown 1820 (Sandalwood Family) [in SANTALALES] .........cccccccvveennnas

284. TAMARICACEAE Link 1821 (Tamarisk Family) [in CARYOPHYLLALES].........cccccco...
285. PLUMBAGINACEAE A.L. de Jussieu 1789 (Leadwort Family) [in CARYOPHYLLALEST .......cccvvviiiiiiitieessisieieieesesissesnsnns
286. POLYGONACEAE A.L. de Jussieu 1789 (Smartweed Family) [in CARYOPHYLLALES] ......coviiviiiiiiiceceeeee e
287. DROSERACEAE Salisbury 1808 (Sundew Family) [in CARYOPHYLLALES].................. .
296. CARYOPHYLLACEAE A.L. de Jussieu 1789 (Pink Family) [in CARYOPHYLLALES]....
298. AMARANTHACEAE A.L. de Jussieu 1789 (Amaranth Family) [in CARYOPHYLLALES] ...
304. AIZOACEAE Rudolphi 1830 (Fig-marigold Family) [in CARYOPHYLLALES]................
305a. PHYTOLACCACEAE R. Brown 1818 (Pokeweed Family) [in CARYOPHYLLALES]..
305h. PETIVERIACEAE C. Agardh 1824 (Petiveria Family) [in CARYOPHYLLALES] .......ccccoiiiiiiiicieeee e
307. NYCTAGINACEAE A.L. de Jussieu 1789 (Four-o'clock Family) [in CARYOPHYLLALEST.......ccccctiiiiiiiireiee e
308. MOLLUGINACEAE Hutchinson 1926 (Carpetweed Family) [in CARYOPHYLLALES]....... .
309. MONTIACEAE Rafinesque 1820 (Montia Family) [in CARYOPHYLLALES]...................
311. BASELLACEAE Moquin-Tandon 1840 (Madeira-vine Family) [in CARYOPHYLLALES] ...
313. TALINACEAE Doweld 2001 (Fameflower Family) [in CARYOPHYLLALES]..................
314. PORTULACACEAE A.L. de Jussieu 1789 (Purslane Family) [in CARYOPHYLLALES] ..
316. CACTACEAE A.L. de Jussieu 1789 (Cactus Family) [in CARYOPHYLLALES]........cc.ccceue.
320a. CORNACEAE (Berchtold & J. Presl) Dumortier 1829 (Dogwood Family) [in CORNALES].
320b. NYSSACEAE A.L. de Jussieu ex Dumortier 1829 (Tupelo Family) [in CORNALES]..........
321. HYDRANGEACEAE Dumortier 1829 (Hydrangea Family) [in CORNALES]............
322. LOASACEAE A.L. de Jussieu 1804 (Loasa Family) [in CORNALES] ........cccooiiriire ittt
323. BALSAMINACEAE A. Richard 1822 (Touch-me-not Family) [in ERICALES] ........ccccooiiiiiiiiiceeee e
327. POLEMONIACEAE A.L. de Jussieu 1789 (Jacob's-ladder Family) [in ERICALES] ..... .
330. PENTAPHYLACACEAE Engler 1897 (Pentaphylax or Sakaki Family) [in ERICALES]..
331. SAPOTACEAE A.L. de Jussieu 1789 (Sapodilla Family) [in ERICALES].
332. EBENACEAE Giircke 1891 (Ebony Family) [in ERICALES]................
333. PRIMULACEAE Ventenat 1799 (Primrose Family) [in ERICALES]
334. THEACEAE D. Don 1825 (Tea Family) [iN ERICALES] .......ccoooiiiiiiirirreeee et
335. SYMPLOCACEAE Desfontaines 1820 (Sweetleaf Family) [in ERICALES] .......cccoiiiiiiiiiiiieeseee e
336. DIAPENSIACEAE (Link) Lindley 1836 (Diapensia Family) [in ERICALES] . .
337. STYRACACEAE Dumortier 1829 (Storax Family) [in ERICALES].................
338. SARRACENIACEAE Dumortier 1829 (Pitcherplant Family) [in ERICALES]
340. ACTINIDIACEAE Hutchinson 1926 (Kiwi-fruit Family) [in ERICALES]....
341. CLETHRACEAE Kilotzsch 1851 (Clethra Family) [in ERICALES].......
342. CYRILLACEAE Endlicher 1841 (Ti-ti Family) [in ERICALES] ........
344. ERICACEAE A.L. de Jussieu 1789 (Heath Family) [in ERICALES]..
349. GARRYACEAE Lindley 1834 (Garrya Family) [in GARRYALES] ...........
350. RUBIACEAE A.L. de Jussieu 1789 (Madder Family) [in GENTIANALES].....
351. GENTIANACEAE A.L. de Jussieu 1789 (Gentian Family) [in GENTIANALES]........coitiiiiirireise et
352. LOGANIACEAE R. Brown ex Martius 1827 (Logania Family) [in GENTIANALES] ........ccoitiiiiiiinneieseeeeee s
353. GELSEMIACEAE (G. Don) Struwe & V. Albert 1995 (Jessamine Family) [in GENTIANALES].
354. APOCYNACEAE A.L. de Jussieu 1789 (Dogbane Family) [in GENTIANALEST ........cocotiiiiiieiricisie et



TABLE OF CONTENTS 5

356. BORAGINACEAE A.L. de Jussieu 1789 (Borage Family) [order assignment UNCertain] ...........ccoeovierneneinenisinecse e 854
357. CONVOLVULACEAE A.L. de Jussieu 1789 (Morning Glory Family) [in SOLANALES] .

358. SOLANACEAE A.L. Jussieu 1789 (Nightshade Family) [in SOLANALES] .......cccooeviiiniiiiiccrieeens
360. SPHENOCLEACEAE von Martius ex A.P. de Candolle 1839 (Chickenspike Family) [in SOLANALES] ..
361. HYDROLEACEAE Berchtold & J. Presl 1820 (Hydrolea Family) [in SOLANALES] ........ccoovvvviicinennne

364. OLEACEAE Hoffmansegg & Link 1813 (Olive Family) [in LAMIALES] ....vooccoooooooosossossosseossoosrossesseesseessossess oo ..882
365. TETRACHONDRACEAE Wettstein 1924 (Tetrachondra Family) [in LAMIALES] ........ccooiiiiiiiniiieeese e 887
368. PLANTAGINACEAE A L. de Jussieu 1789 (Plantain Family) [in LAMIALES] ..... ....888

369. SCROPHULARIACEAE A.L. de Jussieu 1789 (Figwort Family) [in LAMIALES]........cccocovvvvviriinnnn. ....904
371. LINDERNIACEAE Borsch, K. Miller, & Eb. Fischer 2005 (False-pimpernel Family) [in LAMIALES] ... ....906
372. PEDALIACEAE R. Brown 1810 (Sesame Family) [in LAMIALES]........ccccooiiiiinieeeeeseeeeeeeeeeee ....908
373. LAMIACEAE Lindley 1836 or LABIATAE A.L. de Jussieu 1789 (Mint Family) [in LAMIALES] .. ....908
374a. MAZACEAE Reveal 2011 (Mazus Family) [iN LAMIALES].......co ettt 938

374b. PHRYMACEAE Schauer 1847 (Lopseed Family) [in LAMIALES] ........ccoviiiiiiiiiii s 938
375. PAULOWNIACEAE Nakai 1949 (Paulownia Family) [in LAMIALES].... .

376. OROBANCHACEAE Ventenat 1799 (Broomrape Family) [in LAMIALES].... ....940
377. LENTIBULARIACEAE Richard 1808 (Bladderwort Family) [in LAMIALES] ........ccooiiiiiiceeee e 947
378. ACANTHACEAE Durande 1762 (Acanthus Family) [iN LAMIALES] ...t 951
379. BIGNONIACEAE A.L. de Jussieu 1789 (Bignonia Family) [in LAMIALES] ....956
382. VERBENACEAE J. St.-Hilaire 1805 (Verbena Family) [in LAMIALES] ..... ... 957

384. MARTYNIACEAE Stapf 1895 (Martynia Family) [in LAMIALES] .......
389. AQUIFOLIACEAE Bartling 1830 (Holly Family) [in AQUIFOLIALES]............

391. CAMPANULACEAE A.L. de Jussieu 1789 (Bellflower Family) [in ASTERALES]..
397. MENYANTHACEAE Dumortier 1829 (Buckbean Family) [in ASTERALES] ........ccccoiiiiiiiicecreeeeee e 971
398. GOODENIACEAE R. Brown 1810 (Goodenia Family) [in ASTERALES] ..........ccctteiiieieiiriereiesssssiscseese e 972
399. CALYCERACEAE R. Brown ex Richard 1820 (Calycera Family) [in ASTERALES]..........c.c.cceuu...
400. ASTERACEAE Dumortier 1822 or COMPOSITAE Giseke 1792 (Aster Family) [in ASTERALES]...
405. ADOXACEAE Trautvetter 1853 (Moschatel Family) [in DIPSACALES].........cccccoveininniineiincnne
406a. DIERVILLACEAE (Rafinesque) Pyck 1998 (Bush-honeysuckle Family) [in DIPSACALES] .
406b. CAPRIFOLIACEAE A.L. de Jussieu 1789 (Honeysuckle Family) [in DIPSACALES]............
406c. LINNAEACEAE (Rafinesque) A. Backlund 1998 (Twinflower Family) [in DIPSACALES].
406d. DIPSACACEAE A.L. de Jussieu 1789 (Teasel Family) [in DIPSACALES] ...
406e. VALERIANACEAE Batsch 1802 (Valerian Family) [in DIPSACALES].....

410. PITTOSPORACEAE R. Brown 1814 (Pittosporum Family) [in APIALES] .. .. 1119
411. ARALIACEAE A.L. de Jussieu 1789 (Ginseng Family) [iN APTALES] ......ccuoiiiiiiiiiienesieese et e 1119
413. APIACEAE Lindley 1836 or UMBELLIFERAE A.L. de Jussieu 1789 (Carrot Family) [in APIALES] ... 1123
BIBLIOGRAPHY L.ttt 1145

INDEX OF FAMILIES AND GENERA......oooiiiiiis 1198




INTRODUCTION
The Flora

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

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

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

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

Sources of information.

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

Criteria for inclusion of taxa.

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

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

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

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

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

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

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

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

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

Format and features.

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

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

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

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

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

These distribution statements are being replaced by a map.

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

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

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

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

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

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

S arrow -- peninsular FL;

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Opuntia P. Miller 1754 (Prickly-pear Cactus)

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

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

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

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

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

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

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

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

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

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

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

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

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

*

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

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

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

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

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

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

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

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

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

F G o a8

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

o o

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Decumaria Linnaeus (Climbing Hydrangea, Woodvamp)

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

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

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

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

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

Hydrangea Linnaeus (Hydrangea, Sevenbark)

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

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

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

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

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

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

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

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

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

A

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

Philadelphus Linnaeus (Mock-orange)

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

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

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

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

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

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

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

o

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

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

Mentzelia Linnaeus (Blazingstar)

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

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

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

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

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

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

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

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

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

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

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

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

F A

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

o o o o o

5. Phlox Linnaeus 1753 (Phlox)

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

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

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

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

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

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

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

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

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

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

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

R A ER L

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

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

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

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

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

aF & g

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

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

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

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

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

fErre

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

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

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

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

Ternstroemia Mutis ex Lianneus f. 1782 (Saintedwood)

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

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

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

Sideroxylon Linnaeus 1754 (Bumelia, Buckthorn, Bully)

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

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

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

4 Leaf pubescence slightly tawny when leaves are first emerging, later becoming gray or white .....